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A Seven-Day Journal 


The S.B.A.C. Display. 


Tue fifth annual flying display and exhibition of 
aeronautical equipment organised by the Society of 
British Aircraft Constructors was held at Hatfield 
Aerodrome on Monday of this week, June 29th. 
li. previous years the display has been held at Hendon 
on the Monday following the R.A.F. display but with 
the growth in size of the Society’s show—and par- 
ticularly in the static exhibition section—it has 
been found desirable to allow increased time for the 
assembly and arrangements of the exhibits by 
removing it elsewhere. The de Havilland aerodrome 
at Hatfield proved in all respects a satisfactory 
substitute for Hendon. The weather for once was 
not too kind and led to a postponement of the flying 
display from the forenoon until the afternoon and 
to some slight curtailment of the number of machines 
taking part in it. The static exhibition, being under 
cover, benefited from this rearrangement of the pro- 
gramme and attracted many of the guests who other- 
wise would have spent most of the time in the open 
air. The flymg capabilities of some twenty-five 
different machines were demonstrated during the 
display. It was noticeable this year that the number 
of civil machines exhibited outnumbered those of 
a military character and that most of the civil aircraft 
were of a small light type. On the military side three 
aircraft were outstanding, the Supermarine “ Spitfire ” 
single-seater fighter, the Fairey ‘‘ Battle” medium 
bomber, and the Hawker single-seater fighter. All 
three machines are monoplanes, are fitted with 
Rolls-Royce ‘ Merlin” engines, have retractable 
underearriages and can travel at speeds in excess of 
300 m.p.h. The “ Merlin ” engine shown in the static 
exhibition is a liquid-cooled supercharged motor with 
twelve cylinders arranged in two banks of six each. 
Its power rating has not been published but it has 
been suggested that it is over 1000 horse-power. 
The large number of guests who attended the display, 
to which admission is by invitation only, included 
numerous foreign visitors. As an exhibition of 
current British aeronautical practice it was both 
impressive and ably organised and should do much 
to fulfil its prime object, the attraction of orders. 
It was, however, evident that in the national interests 
it had to be less complete and more restrained than 
it might have been. 


London University Centenary. 


THE centenary celebrations of the University of 
London opened on Monday last, June 29th, when 
nearly 200 delegates were welcomed by the Chancellor, 
the Earl of Athlone, and by Princess Alice Countess 
of Athlone, in the Great Hall University buildings, 
South Kensington. Congratulatory addresses from 
sister universities and learned societies at home and 
abroad were accepted by the Chancellor, who was 
accompanied by the Court and Senate and by 
dignitaries of the University. Several honorary 
degrees were conferred. In his address of welcome 
the Chancellor referred to the number of delegates 
present, who came from almost every corner of the 
world. On Monday evening, the Chancellor presided 
at the University centenary dinner at Grosvenor 
House, where he read a message from the King, as a 
Visitor of the University, congratulating it on the 
centenary and offering his good wishes to the delegates 
from other British universities and learned societies, 
from the Overseas Empire, and from abroad. In 
proposing the toast of ‘‘ The University,” Sir Thomas 
Inskip referred to the beginning of the University 
in 1825. In reply, the Earl of Athlone spoke of 
the spirit of unity which, in his judgment, was what 
mattered most in a university. Like the British 
Empire, the University was an incorporation, but of 
colleges instead of colonies. The toast of ‘ The 
Guests” was proposed by the Vice-Chancellor, 
Mr. H. L. Eason, and was acknowledged by Professor 
L. Cazamian, University of Paris ; Mr. G. H. Wilson, 


Colonel Sir James Barrett, Chancellor of the Uni- 


versity of Melbourne. 


Retirement of Sir John Siddeley. 


THE retirement of Sir John Siddeley from active 
participation in the management of Armstrong- 
Siddeley Motors, Ltd., of which he was chairman and 
managing director, was announced in Coventry 
on Tuesday, June 23rd. He will be succeeded in 
the control of the company by Mr. F. S. Spriggs. 
Sir John, who will be seventy years of age in August, 
left Manchester to become the designer and sole 
draughtsman of the Humber cycle works in Coventry 
in 1892. He next joined the Dunlop company and 
was one of its representatives in Belfast. He began 
manufacture of his own production, the Siddeley 
autocar, in Coventry in 1902, but later joimed the 
Wolseley company, and under his management the 
Wolseley-Siddeley car was manufactured. Shortly 
before the war he produced, in conjunction with the 
Deasy Car Company, the Siddeley-Deasy automobile, 
and soon after the opening of hostilities the company 
started the manufacture of aero-engines with the 
Siddeley Puma. Four years later it amalgamated 
with the Armstrong-Whitworth Company, the new 
concern being known as the Armstrong-Whitworth 
Development Company. A few years after its forma- 
tion the company came under the control of Sir John 
Siddeley and was named the Armstrong Siddeley 
Development Company. Sir John received his 
knighthood in the Birthday Honours of 1932, in 
recognition of his services to the mechanical develop- 
ment of the defence forces. 


Safety in Mines. 


At the resumed Royal Commission on Safety in 
Coal Mines, on Monday last, June 29th, Mr. W. 
Frowen, representing the General Federation of 
Colliery Firemen’s, Examiners’ and Deputies’ Associa- 
tions, proposed that the size of the districts at 
present overlooked by one deputy should be limited 
owing to the increased difficulty of supervising the 
machinery now installed. He also proposed that three 
inspections should be made instead of two, a flame 
safety lamp being compulsory for inspection purposes. 
He gave several examples of complaints which a deputy 
might have to answer which were outside his statutory 
duties, and proposed that a certificate of competency 
should be required of all firemen examiners or 
deputies. As a method of improving ventilation the 
Federation proposed that a minimum height be laid 
down for all airways and that air measurements be 
taken in every working place. A member of the Com- 
mission, Mr. Foster Brown, queried whether such a 
regulation could be carried out owing to the difference 
in conditions in different parts of the country and in 
different seams. On Tuesday, June 30th, the report 
of Mr. J. M. Carey, H.M. Inspector of Mines for the 
Cardiff and Forest of Dean Division, was examined. 
While pointing out the beneficial effects of the new 
lighting regulations, Mr. Carey drew attention to the 
prevalence of dust and to the necessity of careful 
removal of wastes as a means of improving ventila- 
tion and avoiding the accumulation of fire-damp. 


The s.s. Pendennis Inquiry. 


THE Court of Inquiry into the loss of the Tyne 
steamer “Pendennis” published its findings on 
Wednesday, June 24th. It will be recalled that 
the vessel was on a voyage laden with coal from 
Hartlepool to Hamburg, when she foundered in the 
North Sea last October with no loss of life. The 
Wreck Commissioner, Judge Richardson, found that 
the loss of the vessel was due to the cargo shifting 
under the influx of water during heavy weather, 
following the dislodgment of the hatch tarpaulins 
when the wedges were washed out of the cleats. 
Judge Richardson made serious criticism of the 
use of “ self-trimming” colliers, especially for the 
carrying of small coal. Such a cargo, he considered, 
had insufficient self-trimming powers. of itself, but 
under the influence of water might shift in a manner 
dangerous to the stability of the ship. The hatch 
coverings were found to have been washed adrift 





Vice-Chancellor of Cambridge University ; Professor 


by the confused seas encountered. This unusual 


L. P. Eisenhart, of Princeton University, and Lieut.- | 


occurrence might have been assisted by the sprung 
| and bent condition of some of the cleats. The stiffener 
| was considered to be too low to protect the wedges 
from the force of seas of the type encountered. The 
Board of Trade recommendations that the cleats 
| Should be set at an angle and that the angle stiffener 
\if fitted should not be more than 10in. below the 
| hatch coaming, if they had been carried out, would 
have avoided the trouble which arose. Judge 
Richardson suggested the advisability of making 
such recommendations obligatory in the future. 
The Court thought that the presence of a carpenter 
on board might have enabled the crew to save the 
ship. No wrongful act or default was imputed to 
the owners, the Pendennis Steamship Company, Ltd., 
or the manager, Mr. Samuel Thubron. 


Two New Motor Torpedo Boats. 


TuE first two motor torpedo boats ordered under 
the Supplementary Navy Estimate of 1935 have 
recently been commissioned at Portsmouth. They 
form part of an order for six from the British Power 
Boat Company, of Hythe, Southampton, and are 
generally similar in power plant and hull design to 
the R.A.F. rescue boat, described in a Journal ' 
note of June 5th last. They may be regarded as 
the successors of the Thornycroft ‘‘ C.M.B.’s”’ used 
successfully at Zeebrugge and Kronstadt during the 
war, although they have been developed indepen- 
dently by the designer, Mr. Scott Pame. The new 
type of vessel is essentially a high-speed motor 
launch, carrying two torpedo tubes on the after 
deck and machine gun armament. No attempt 
at protective armouring is made, as the vessel’s 
speed is in excess of 40 knots and, coupled with her 
small size, makes her an exceedingly difficult target 
to hit, and aeroplane bombing is unlikely. The vessel 
has a crew of eight or ten men under one officer. Each 
costs about £23,000 and its ability to keep at sea in 
rough weather is claimed to be little less than that of 
a destroyer costing about thirteen times as much. It 
is claimed that in addition to its qualities in time of 
war, this type of vessel enables all ranks to get training 
in the handliag of high-speed craft and also in the 
care and attention of modern high-speed petrol engines, 
which do not generally come within the purview of 
naval engine-room ratings. 


The R.A.F. Display at Hendon. 


Tue Royal Air Force display at Hendon last 
Saturday, June 27th, was favoured by almost perfect 
weather. A hazy sky prevented the brilliance of the 
sun becoming too dazzling, but did not interfere with 
the spectators’ view of the manceuvring aircraft. 
The main events of the afternoon were preceded at 
12.30 p.m. by a number of preliminary events. 
Perhaps of these performances, that of Flying Officer 
F. H. Dixon, in a Hawker Fury, was the most out- 
standing. He demonstrated the extraordinary climb- 
ing and manceuvring powers of this single-seater 
fighter. Some amusement was caused by the efforts 
of the falsetto-voiced ‘‘ pupil ” in another preliminary 
event to follow the directions of an “ instructor.” 
In the programme of main events a number of old 
favourites were included. The most impressive, 
on account of the manner in which it demon- 
strates not only the high degree of skill of the pilots, 
but also the controllability of the aircraft, was that 
in which three Gloster Gauntlets, lightly tied together, 
in formation performed various aerobatics. So close 
was the synchronisation indeed that it seemed to 
observers that the machines might have been linked 
by steel ties instead of flimsy, easily broken cords. 
Message picking up and supply dropping was demon- 
strated ; five Handley Page Heyford heavy bombers 
played skittles with small bombs; a squadron of 
Bristol Bulldogs made a low flying attack on a band 
of marauding natives returning from a raid across 
the frontier, and Flight-Lieut. Broadhurst, while 
performing advanced aerobatics, broadcasted to the 
spectators precisely what he was doing and how it 
was done. He was the least excited of those present. 
In one of the later events there was a fly past by a 
number of old and new aircraft, including a model 
Bleriot monoplane, which made a short flight, and 





some of the latest monoplane fighters and bombers. 
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The Port of New York Authority. 


+ 


lg spite of the title under which the Port of New 
York Authority operates, it has relatively little 
concern with the harbour and port facilities of New 
York. In April, 1921, the States of New York and 
New Jersey, with the approval of the United States 
Congress, established the Authority as a corporate 
body to promote the commercial development of the 
port of New York with particular regard to the 
improvement of terminal and transportation facilities. 
The States authorised the exercise of the powers of 
the Authority within the Port District, which, roughly 
speaking, embraces the area within a radius of 20 
miles of the Statue of Liberty. Part of the port area 
is in New Jersey and part in New York, and the two 
States formerly shared certain jurisdiction over the 
harbour but neither alone could cope successfully 
with the complex task of co-ordinating its facilities. 

The organisation and control of the harbour of 
New York, as well as most other American ports, 
differs entirely from the comprehensive control 





increased to twelve ; six from each State. The com- 
missioners are unpaid and hold office for six years ; 
they possess very wide powers and direct responsi- 
bility. They have no power to levy taxes or assess- 
ments and all the public improvements initiated by 
them are financed as self-supporting undertakings ; 
for such purposes the Authority may borrow money 
upon its bonds or other obligations. The original 
Interstate Treaty of 1921 provided for the develop- 
ment of the Port District with particular regard to 
transportation facilities for the handling of freight. 
Subsequently the improvement and control of inter- 
state vehicular facilities were brought within the 
competence of the Authority, and in 1931 the control 
and operation of all interstate bridges and tunnels 
were unified and vested in it. 

The annual expenditure of the Authority rose from 
3} million in 1926 to over 21} million dollars in 1932, 
since when expenditure has decreased and in 1935 
amounted to just over 16} million dollars, In 1926 





the completion of such a system in a relatively short 
period was not possible. Furthermore, the increasing 
use of motor road transport for goods and the com- 
pletion of the Authority’s bridges and tunnels have 
made the necessity for an automatic electric system 
more and more remote. 

Other far-reaching improvements affecting the 
transportation problem of New York, for which the 
Port Authority is not directly responsible, have also 
taken place since the inception of the ‘‘ compre- 
hensive plan.” After many years of negotiations 
between the New York Central Railroad and the City 
of New York and others interested, work was com- 
menced in the latter part of 1929 on the so-called 
‘* West Side Improvement,” which includes the electri- 
fication and gradient separation of the New York 
Central tracks on Manhattan along the Hudson River 
waterfront. The City of New York will complete this 
year the rebuilding and lengthening of the piers 
between West 48th and West 52nd streets to accom- 
modate super-liners. One of these, the new pier at 
West 50th-street, 1200ft. in length, was used for the 
first time by the ‘“‘ Queen Mary ’”’ on June Ist. The 
War Department has been engaged for some years 
and is still occupied with the deepening of the navi- 
gable channels of the harbour. The bridge connecting 
Manhattan, Queens, and the Bronx, for which the 








exercised by port authorities in this country, such as 
those of London and Liverpool. The water area of 
the harbour and the deepening and improvement of 
its navigable channels is controlled by the Federal 
War Department, functioning by the Corps of Engi- 
neers, U.S. Army. The United States Coast Guard 
and the Navy also exercise control in certain depart- 
ments. Many of the piers at which ships berth have 
been built, or are controlled, by the city of New 
York; and all the important railways converging 
on New York possess elaborate terminal facilities on 
the waterside. The Port Authority itself neither owns 
nor controls a single pier or similar port facility in the 
harbour of New York. But in the fifteen years of its 
existence the Authority has been responsible for the 
inception and carrying out of a group of works which 
are of world interest alike for their magnitude and 
originality. The Holland Tunnel, the George 
Washington Bridge, the Midtown Hudson Tunnel, 
and the new Inland Freight Terminal are examples of 
outstanding and novel engineering construction. The 
Holland Tunnel, it is true, was begun before the 
Authority, as now constituted, came into existence. 
The Port Authority originally comprised six com- 
missioners, three from each State appointed by the 
governors with the consent of the respective Senates 
of New York and New Jersey. In 1930, when the 
Port Authority was reconstituted through merger 
with the Holland Tunnel Commission, which until 
then had been a separate entity, the membership was 





FiG. 1—-THE GEORGE WASHINGTON BRIDGE 


the Authority’s outstanding debt was 34 million 
dollars ; in 1935 it had risen to nearly 189 million 
dollars. 

The so-called “ comprehensive plan ’’ adopted by 
the State legislatures provided for improving the 
existing belt line links in New Jersey ; the construc- 
tion of other belt lines along navigable New Jersey 
waters ; and, further inland, building similar marginal 
railways along navigable waters adjacent to Brooklyn, 
Queens, Staten Island, and the Bronx, and utilising 
with them the Long Island railways and the con- 
necting railways to form a belt line system in New 
York. It also provided for connecting the New 
Jersey and New York belt systems, first by car ferry 
and ultimately by tunnel under the Upper Bay ; and 
the provision of an underground automatic electric 
railway system, carrying specially constructed cars 
connecting with all the railways of the port, serving 
virtually all of Manhattan and enabling the railways 
to discontinue the pier stations and release the water- 
front to other uses. This plan envisaged the develop- 
ment of the port for many years to come. The con- 
struction of Inland Terminal No. 1 by the Port 
Authority and the establishment therein in 1932 of a 
joint.railway station for handling freight in less than 
car loads was an important step in implementing the 
“comprehensive plan.’ In the original plan it was 
provided that such freight would be handled in the 
Manhattan area by an automatic electric system ; 
but it has since been realised that, for various reasons, 


’ 








Triborough Bridge Authority is responsible, will be 
opened this year. Work on the new vehicular tunnel 
under the East River is about to be begun by the 
special Authority created for the purpose. The State 
of New Jersey opened to traffic, in November, 1932, 
the so-called Pulaski Skyway, which provides a direct 
and high-speed route from the Holland Tunnel to 
the south. The port of New York, in spite of the 
many obstacles created by business depression, has 
been progressing and with recovery development will 
be accelerated. 


THE HoLLAND TUNNEL. 


The Holland Tunnel is the oldest of the facilities 
now operated by the Port Authority. It was con- 
structed and originally operated jointly by Com- 
missions appointed by the Legislatures of New York 
State and New Jersey respectively. Earlier pro- 
posals for a roadway crossing the Hudson related only 
to bridges, but because of the vast sums required for 
building a bridge in any “ downtown ”’ locality, every 
privately promoted scheme failed to reach the con- 
struction stage. By 1906 the popular demand for the 
construction by a public body of a crossing resulted 
in the creation of two Commissions, one from New 
Jersey and one from New York, to investigate jointly 
the possibility of a highway bridge between New York 
City and Jersey City. In 1909 a report was submitted 
in which the ‘‘ downtown ”’ location was found to be 
unsuitable for a bridge because of the low level of 
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the ground. Long and expensive approaches would 
be necessary to bring roadways up to the level of a 
bridge that would be of sufficient height so as not to 
interfere with navigation. In 1912 new Commis- 
sions were appointed. Inspired by the success of the 
Hudson and Manhattan and the Pennsylvania Rail- 
road tunnel builders, these new Commissions were 
given authority to include tunnel projects within the 
scope of their studies. The Commissions reported 
favourably, recommending the immediate construc- 
tion of a tunnel in the vicinity of Canal-street as 
offering relief in an area where it was most needed. 
It was April, 1919, before the two State Commissions 
were finally granted authorisation to proceed with 
the construction of the tunnel. 

The first contract, covering the New York land 
shafts, was let in October, 1920. In October of 1924 
the first tube was “ holed through,” uniting under 
the river the bores from each side. With the excep- 
tion of some work of minor importance, the construc- 
tion of the tunnel was completed and the twin tubes 
were opened for public use on November 13th, 1927. 
Since then the tunnel has been in continuous opera- 
tion. The outside diameter of each of the cast iron 
tubes is 29ft. 6im., and the maximum depth of the 
crown of the tube at mid-river below mean high water 
is 72ft. 





When the tunnel was first projected, it was known 


facilities were formerly supplied more or less satis- 
factorily by means of ferries, one near the north end, 
another about the middle of the passage, and the 
third towards the southern end of the Kill. As with 
other crossings of waterways in the port of New York, 
the rapid growth of motor traffic made these ferries 
inadequate and agitation for bridges began. The 
problem was somewhat complicated because the 
importance of the channel precluded construction of 
an inexpensive low-level bridge with short spans 
carried by a series of piers. For this waterway forms 
one of the two entrances to Newark Bay, as well as 
providing the only access to important industrial 
plants along the adjacent shores. Already the channel 
was crossed by one bridge, a structure of the swing 
type, carrying the tracks of the Baltimore and Ohio 
Railroad. 

The outcome of these developments resulted in the 
New York and New Jersey Legislatures directing the 
Port Authority in 1924 to proceed with the construc- 
tion of two bridges over the Arthur Kill; one was to 
be located near the southern end, the other at the 
northern end. A cantilever type of structure was 
adopted for each bridge. Contracts for construction 
were made in July, 1926, and both bridges were 
opened to traffic on the same date, June 29th, 1928. 

The Elizabeth-Howland Hook Bridge, toward the 





northerly end of the Kill (named the Goethals Bridge, 


bridge construction. The bridge is the ultimate 
outcome of proposals to span the Hudson which began 
as far back as the period directly following the Civil 
War, when in 1868 the State of New Jersey authorised 
@ company to erect a railway bridge over the river 
near the township of Union. Other plans for a bridge 
to span the Hudson followed. With each successive 
change the plans were modified to suit the changing 
conditions. The construction of the Holland Tunnel 
at Canal-street put an end to all thoughts of a ‘‘ down- 
town” bridge. It was, however, realised that even 
this important facility would not, when completed, 
meet the growing needs of traffic. In 1923 a new 
proposal was made by Mr. O. H. Ammann, now the 
chief engineer of the Port Authority and a former 
associate of Gustav Lindenthal. This contemplated 
a bridge farther up town in the vicinity of 179th- 
street, designed mainly to serve highway traffic. 
The tentative design called for a suspension bridge 
with a span of 3400ft. In 1925 the Port Authority 
was authorised by the States to undertake the work, 
and Mr. Ammann was appointed bridge engineer to 
direct the undertaking. The site was definitely fixed 
at 178th-179th streets, and the span was increased 
from the original 3400ft. to 3500ft. to permit con- 
struction of the New Jersey tower foundation under 
better rock conditions nearer the shore. The first 
major construction contract, that for building the 
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officially as the ‘‘ Hudson River Vehicular Tunnel.” 
Had C. M. Holland, the chief engineer, lived to see 
his plans completed, the tunnel might still be so named. 
But Holland’s devotion to the project caused him 
to sacrifice his health by long hours and continued 
exposure, with the result that he broke down under 
the strain and died two days before the first of the 
twin tubes was “ holed through.” ‘In recognition of 
his devoted service the work was officially renamed 
the “‘ Holland Tunnel.” 

The tunnel became an immediate success, its 
traffic exceeding expectations from the very first, 
and in the year 1931 amounted to 12,756,174 vehicles. 
On one Sunday in 1931 58,702 cars used the tunnel. 
From the date of its opening until April, 1930, the 
tunnel was operated jointly by the two Commissions 
under whose direction it had been planned and con- 
structed. The Port Authority, in April, 1930, was 
appointed to operate the Holland Tunnel, and in 
March of the following year full control was vested 
in the Authority. A cash payment of about 25 million 
dollars was made to each of the two States to reim- 
burse them for their expenditures upon the con- 
struction of the tunnel, funds for this purpose being 
raised by the issue of Port Authority bonds. 


Tue ArtHuR Kitt BRIDGES. 


The waterway which separates Staten Island from 
New Jersey is known as the Arthur Kill. Crossing 











BAYONNE BRIDGE BETWEEN STATEN ISLAND AND NEW JERSEY 


in honour of General George W. Goethals, who acted 
as the Port Authority’s first consulting engineer) 
has a main span of 672ft. and the total length of its 
trusses, including the end or anchor spans, is 1152ft.; 
the approaches have a total length of 7450ft. 

The Perth Amboy-Tottenville Bridge, toward the 
southerly end of the Kill (now named the Outer- 
bridge Crossing, in honour of H. Outerbridge, the 
Port Authority’s first Chairman), has a main span of 
750ft., and, including anchor and end spans, a total 
truss length of 2100ft., with approaches 8100ft. in 
total length. Each bridge has a clearance above mean 
high water of 135ft., or approximately the same as 
that of the East River bridges linking Manhattan 
and Brooklyn. Each of the bridges has one 42ft. 
roadway for four lines of traffic and two 5ft. side- 
walks. The cost of the Outerbridge Crossing was a 
little less than 10 million dollars, and that of the 
Goethals Bridge 7,500,000 dollars. 


THE GEORGE WASHINGTON BRIDGE. 


The most ambitious of the Port Authority’s efforts 
realised up to the present time is the George Wash- 
ington Bridge (Fig. 1), a structure of such magnificent 
proportions as to rank among the greatest engineer- 
ing undertakings of the world. Its 3500ft. clear span 
is so much beyond that of the longest in existence 
previous to its creation that it may be regarded as 
marking the beginning of an entirely new era in 


under-river foundations for the towers on the New 
Jersey side, was made in May, 1927; by June, 1928, 
the erection of the New Jersey tower was under way, 
and about a year later the steelwork of both towers 
was completed. On August 7th, 1930, the last wire 
of the suspension cables was laid in position. The 
opening ceremony was performed by President 
Roosevelt on October 24th, 1931, and next day the 
bridge was opened to the public. 

‘ As an engineering achievement, the bridge is of 
outstanding importance. The main span of 3500ft. 
is twice the length of that in the Philadelphia-Camden 
Bridge, the longest suspension bridge previously 
built. In its present, or initial, stage of completion, 
the George Washington Bridge provides a single deck 
with two roadways, each 29ft. wide, and two side- 
walks, each 10ft. 6in. wide. Between these roadways 
there is now an unpaved central space of about 30ft., 
which is to be paved when the demands of traffic 
justify the addition. The bridge is suspended by 
means of four cables, each 3ft. in diameter, and each 
containing 26,474 high-tensile steel wires. The total 
sectional area of these cables is 3200 square inches of 
steel. The construction of the cables required 
105,000 miles of wire. 

The towers are 600ft. in height above water level, 
and combined they contain 43,000 tons of struc- 
tural steel. Each tower has two legs, the individual 
legs being formed by two groups of four columns 

















4 








THE ENGINEER 





JuLy 3, 1936 








tied together and braced by means of diagonals. 
The clear headway at the centre of the span above 
mean high water is 248ft. The total length of the 
main bridge between anchorages is 4760ft. 

On the New York side the suspension cable anchor- 
age is formed by a block of concrete resting upon solid 
rock in Fort Washington Park. At its base, the 
anchorage measures 200ft. in one direction and some 
300ft. in the other ; it extends to a maximum height 
of 120ft. above its lowest point, and weighs about 
one-quarter of a million tons. The New Jersey 
anchorage is entirely different in construction, being 
formed by excavating two holes in the solid trap rock 
of the Palisades. In these holes were set the eye-bar 
chains surrounded by concrete. 

Because of the unusually great traffic capacity of 
this bridge, special consideration was given to the 
design of its approaches. At the New Jersey end 
there was constructed a carefully planned system by 
which traffic is routed to each of the main highways 
in the vicinity without grade (level) intersections 
or the necessity of interrupting traffic to make left- 
turns. At the New York end, it became necessary 
to clear away several blocks of buildings to provide 
the approach and to build an elaborate system of 
roadways for connection with Riverside-drive without 
grade intersections, and avoiding the necessity 
of interruptions for left-turns. A tunnel under 
178th-street and one under 179th-street, each extend- 
ing from the Plaza to Highbridge Park,~are also 
included im the ultimate plan. Of these, the tunnel 
under 179th-street has not yet been built. The one 
under 178th-street was constructed up to the west 
side of Amsterdam-avenue, when the rest of the 
approaches were built. This tunnel is now being 
completed so as to connect with Amsterdam-avenue 
at 175th-street. 

In its present stage of completion, the total cost 
of the bridge, including all real estate, is approxi- 
mately 57 million dollars, a figure which will be 
somewhat increased by the cost of work now being 
done to complete the 178th-street tunnel and its 
Highbridge Park approach. 


THE BAYONNE BRIDGE. 


The Bayonne steel arch bridge, spanning the Kill 
van Kull channel between Port Richmond, Staten 
Island, and Bayonne in New Jersey, is comparable 
with the great steel arch of the Sydney Harbour 
Bridge. The Bayonne arch (Fig. 2) has a span of 
1652ft. between centres of the supporting hinge pins, 
whereas the corresponding dimension in the Sydney 
Bridge is 1650ft. The latter is, however, a much wider 
structure, viz., 161ft. 6m. over all. The bridge now 
has a roadway 40ft. wide and one 6ft. sidewalk ; but 
the design provides for the ultimate construction of 
a 65ft. roadway, or, alternatively, the addition of a 
rapid transit railway track on either side of the exist- 
ing roadway. The clear headway above mean high 
water at the centre of the span is 150ft. The first 
construction contract was awarded in July, 1928, 
and the bridge was opened for traffic on November 
15th, 1931. 


INLAND FREIGHT TERMINAL No. 1. 


In the construction of this building, occupying the 
entire block bounded by 15th-street, Eighth-avenue, 
16th-street, and Ninth-avenue, the Port Authority 
completed its first step towards the realisation of a 
programme for the improvement of freight handling 
within the port area. As an integral part of the 
original general plan the creation of a series of union 
freight terminals, located at strategic points through- 
out the area, was proposed. These terminals would 
serve as points of collection and distribution of 
freight. Regardless of the railways over which they 
were routed, shipments would be cleared through one 
or another of the union terminals. The plan would 
greatly reduce the amount of lorry transport, since a 
shipper could, in a single short trip, deposit all of his 
packages at the nearest union freight terminal, even 
though these packages be routed over several different 
railways with as many different freight terminals. 
At the terminal the shipments would be sorted 
according to the indicated routing, whereupon each 
of the railway companies would transport its portion 
to its break-up bulkyard or railhead. During the 
first stage motor lorries are being used as a means of 
transportation to railheads. 

The studies showed that the high cost of real estate 
in practicable locations would make it impossible for 
the terminal to pay its way if an entire block was 
dedicated exclusively to freight-handling purposes. 
Hence the Authority constructed not merely a one- 
storey and basement freight terminal, but above this 
fourteen additional floors. These have been made 
available for general commercial use with all necessary 
facilities for manufacturers, distributors, and 
exhibitors. Space was also provided for the general 
offices of the Port Authority. 

An agreement was made with eight trunk line rail- 
ways by which these lines agreed to utilise the 
facilities of the first terminal. In April, 1931, the 
first construction contract was let, and by the autumn 
ef 1932 the structure was substantially completed. 
On October 3rd of the same year it was opened for 
freight service. 

Having fourteen upper floors and occupying a solid 
city block, the cubic contents of the building—about 
38 million cubic feet—exceeds that of any other of the 


gross floor space is about 2,430,000 square feet and the 
gross area of each of the lower floors is 165,000 square 
feet. This area is somewhat decreased for upper 
floors due to setbacks in the outer walls of the 
structure to conform to building code requirements. 
The building has a total of twelve high-speed auto- 
matic passenger elevators, eight at the Eighth-avenue 
end and four at the Ninth-avenue end, with ) 
reserved for four more. Near each end of the building 
is a group of six large-capacity freight elevators and 
two lorry elevators, the latter being capable of lifting 
the heaviest motor lorry up to any floor. These lorry 
elevators are said to be the largest building elevators 
in existence, each having a platform 17ft. wide by 
34ft. long with a capacity of 40,000 lb., and travel at 
a speed of 200ft. per minute. Within this space it is 
possible to accommodate two large motor wagons at 
one time. On each floor is a depressed lorry landing 
pit, measuring 37ft. by 90ft., large enough to accom- 
modate with restricted movement twelve lorries at 
once, or to permit unrestricted berthing of eight 
lorries at once. The cost of the project was approxi- 
mately 16 million dollars. 

When the building was first designed the second 
floor was provided with ramps leading to the street 
in order to make it available for shuttle wagon 
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FiG. 3—TRAFFIC ACROSS HUDSON RIVER 


service. However, the value of the floor for exhibition 
purposes became so apparent that certain alterations, 
comprising mainly the construction of a new wide 
stairway, were made. The first exhibition to be held 
in the “‘ Commerce Hall ” thus created was the Ford 
Exposition of Progress, which opened on December 
9th, 1933, and served to demonstrate the exceptional 
adaptability of the building for this purpose. During 
the eighteen days in which the Ford show was open 
to the public no less than 2,300,000 persons visited 
the new Commerce Hall without any undue congestion, 
the main stairway alone being called upon to carry 
at times as many as 20,000 persons per hour. The 
ramps at the Ninth-avenue end of the building proved 
of. great value to exhibitors by permitting their 
wagons to drive from the street to their booths on the 
exhibition floor. These ramps also have an additional 
importance, in that they serve as “‘ panic-proof ” 
exits. 


THE Miptown Hupson TuNNEL. 


By 1931 it was becoming apparent that the need 
for a midtown vehicular tunnel was rapidly growing, 
for the Holland Tunnel—opened in 1927—was already 
carrying 80 per cent. of its capacity. Indeed, there 
were occasional days of holiday traffic when it was 
being taxed to its limit. A two-tube tunnel was 
recommended and its cost, including approaches, was 
estimated at a total of 75 million dollars. Authorisa- 
tion was given to proceed with construction of the 
new tunnel, but by that time the downward trend of 
business activity that began in 1929 had produced 
an unfavourable condition in the bond market. The 
Authority, after having completed its general design 
studies and acquired much of the necessary property 
for the New York approaches, determined to suspend 






been bored through under the river. At present the 
shield-driven portion is being lined with concrete ; 
the New York approach excavation and land tunnel 
sections are well advanced ; and the construction of 
the New Jersey land tunnels and plaza was started 
in February of the present year. 

While the complete project will ultimately consist 
of two tubes with approaches to correspond, the work 
now being constructed includes only the southerly 
tube, and those portions of the approaches which’ are 
necessary for operation of this tube as a complete 
unit. The tunnel is to extend from the vicinity of 
West 39th-street and Tenth-avenue, Manhattan to 
Weehawken, in New Jersey, where it will connect 
with important roads on top of and to the west of the 
Palisades. The New York approach for this first 
unit is to be from 34th-street on the south to 42nd- 
street on the north. This roadway will be devoted 
exclusively to tunnel traffic. When the future second 
tube is built, the one now being constructed will be 
used solely for two lines of eastbound traffic. A new 
approach to serve as an entrance to the north tube 
will then be constructed on top of the new depressed 
right of way of the New York Central Railroad in 
the blocks between Tenth and Eleventh avenues. 
This roadway will run from 37th to 42nd streets, 
providing entrance from several streets. 

The total length of the tube now under construc- 
tion is 8180ft. from portal to portal. This length 
includes the cut-and-cover sections at each end, 
The river section of the tube from the ventilation 
building on the New Jersey side of the river to the 
New York ventilation building is 7380ft. in length, 
and has already been constructed by the tunnelling 
shield method. The tube consists of cast iron ring 
segments, having an outside diameter of 31ft. lined 
with 16in. of concrete. The roadway gradient from 
each portal down to mid-river does not exceed 
3} per cent. at any point. At the lowest point the 
top of the cast iron tube is 70ft. below mean high 
water level, and there is a minimum cover of 20ft. of 
silt and mud in the river bed over the tunnel. The 
future north tube will be constructed parallel to the 
first tube and about 60ft. away from it. The interior 
construction of the midtown tube will be generally 
similar to that of the Holland Tunnel, but the road- 
way width is to be 21ft. 6in., which is 18in. more than 
that of the earlier tunnel. The clear headway is to 
be 13ft. 9in., which compares with the head room of 
12ft. 6in. provided in the Holland Tunnel. Walls and 
ceiling will be tiled throughout. There are to be 
three ventilation buildings, one of them on the New 
Jersey side, another on the bulkhead line (waterside) 
on the New York side, and the third on the south-west 
corner of Eleventh-avenue and 39th-street. A total 
of thirty-two fans will be installed, including both 
blowers and exhausters. - It is expected that the first 
unit of the midtown tunnel will be opened for traffic 
early in 1938. The completion of the Queens- 
Midtown Tunnel under the East River, the construc- 
tion of which is about to be started, will, when it is 
realised, make available a direct route between New 
Jersey and Long Island, of which the Port Authority's 
midtown tunnel! will form one of the links. 


STATISTICS. 


The following particulars of traffic statistics and 
capital expenditure of the Port Authority are of 
interest. In 1935 the total number of vehicles which 
traversed the Authority’s tunnels and bridges was 
19,032,976. Of these, nearly 154 million, or over 
81 per cent., were passenger cars; lorries formed 
nearly 14 per cent. of the traffic; and buses under 
5 per cent. The total toll revenue in the same year 
amounted to 10,359,000 dollars, of which passenger 
cars contributed 74 per cent. The total gross income 
of the Authority in 1935 was nearly 12 million dollars, 
the operating expenses and other charges, 2,761,000 
dollars, and the interest on the funded debt 5,868,000 
dollars, leaving a net income of 3,346,000 dollars. 
The following table gives particulars of the capital 
expenditure of the Port Authority to December 





31st, 1935 :-— 


Investment in Physical Property to December 31st, 1935. 

















(000 Omitted.) 
ew 3 : 
| Interest 
Total. Engineering. Land. Construction.| General during con- 
expenditures.| struction. 
Dollars. Dollars. Dollars. Dollars. Dollars. Dollars. 
George Washington ced Ze 57,233 3,355 10,044 34,495 1,168 8,172 
Bayonne Bridge ‘> 13,152 1,087 2,971 7,622 330 1,141 
Arthur Kill Bridges 17,269 1,127 1,295 13,128 236 1,483 
Inland Terminal No. 1 . 16,236 580 3,754 9,355 625 1,922 
Midtown Hudson Tunnel 19,570 2,240 6,553 8,134 919 1,725 
Holland Tunnel* 50,634 co — ee prt ia 
174,094 8,389 24,617 72,734 3,278 14,443 











- * The Holland Tunnel was acquired from the States of New York and New Jersey upon ‘the basis of terms specified in 
laws enacted, and it is not possible to classify the amount to the General Accounts. 


activity in October, 1931. For over two years work 
on the project remained virtually dormant. Work was 
resumed at the end of 1933, when it was decided to 
proceed with the construction of one tunnel only of 
the two parallel tunnels included in the project, 
together with so much of the approaches as would be 
required to operate the single tunnel for two-way 
traffic. The first construction contract was let in 





same character and type in New York. The total 


March, 1934, and|by August 2nd, 1935, the tube had 








The growth of vehicular traffic across the Hudson 
River since the. opening of the Holland Tunnel in 
1927 is illustrated by the diagram in Fig. 3. The 
figures include all vehicles carried by ferries across 
the Hudson between the Battery at the southern 
extremity of Manhattan Island and Tarrytown, 
nearly 30 miles up the river, as well as the traffic using 
the Holland Tunnel and the George Washington 
Bridge. 
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The Royal Agricultural Show at Bristol. 


No. I. 


ha a an interval of twenty-three years, the 
44. Royal Agricultural Society of England again 
holds its annual Show at Bristol. The Show, which 
opened on Tuesday, June 30th, at Ashton Court, 
Bristol, and will continue until Saturday, July 4th, 
while not so large as that of nearly a quarter of a 
century ago, either in its area or the actual number of 
entries, is, nevertheless, noteworthy for its number of 
machinery exhibits. It clearly reflects the improve- 
ment which in recent years has taken place in agri- 
cultural activities, and augers well for the future of 
this particular section of the engineering industry. 
It is of interest to record that nine new implements 
have been entered for the Society’s Silver Medals for 
new implements for agricultural or estate purposes. 

As in previous years, we give in what follows a 
short illustrated description of the new implements 
and other exhibits of engineering interest. 


MARSHALL, SONS aND Co. (Successors), Lrp. 


Prominent exhibits on the stand of Marshall, 
Sons and Co. (Successors), Ltd., are two models of 
the firm’s new 12-20 all-British tractor. 

One of these tractors is shown fitted up on steel 
spudded wheels suitable for land work, while the other 
machine is mounted on giant low-pressure pneu- 
matic tires, which give the tractor a much wider 
application for general service. 

This machine, which was fully described and illus- 
trated in THE ENGINEER of April 10th, 1936, has a 
nominal rated drawbar horse-power of 12, and a 


frame directly attached to the rear of the roller. The 
frame is rigidly stayed to the main axle, and the 
scarifier can be used in any of the four positions pro- 
vided. The two outside positions enable the scarifier 
tines to work close up to a road kerb on either side, 
and with the two intermediate positions available it 
is possible to scarify easily the full width of the road 
without changing over the direction of the roller. 
The firm is also showing threshing machines, both of 
the heavy wood and all-steel frame types, with ball 
bearings and other recent improvements, and a five- 
knife chaff cutter of the ‘ Clayton ” pattern. 


WALLIS AND STEEVENS, Ltp. 


Another oil engine driven roller forms a prominent 
exhibit on the stand of Wallis and Steevens, Ltd., of 
Basingstoke, and is illustrated-in Fig. 2 herewith. 
It is the 24-ton light-weight footpath roller, with a 
pair of wide rims for grass rolling, and is one of four 
being delivered to the Gloucestershire County Council. 

The power unit is a Morris industrial four-cylinder 
side valve petrol engine, having a designed output of 
144 B.H.P. at a normal speed of 1150 r.p.m., with a 
bore of 75 mm. and a stroke of 102 mm. and a swept 
volume of 1602 c.c. The transmission is by spur and 
bevel gears throughout, and the gear-box has four 
gear ratios, giving road speeds of 1, 14, 24, and 4 m.p.h. 
At normal engine revolutions these speeds are avail- 
able for rolling work and for travelling. 

A four-pinion differential gear is incorporated in the 





reduction unit, with an automatic locking device 





above, the firm is also showing a 10-ton ‘‘ Advance ”’ 
road roller with quick reverse, differential gear, and 
a double-head scarifier. 

Another interesting exhibit on this stand is the 
new No. 7 direct sprayer for cold emulsions, in which 
the emulsion is pumped directly from its container to 
the spraying jet. A view of this apparatus is repro- 


duced in Fig. 4. The steel carriage has a swinging 
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FiG. 4—HAND SPRAYER FOR COLD EMULSIONS— 
WALLIS AND STEEVENS 


axle with two wheels, 18in. in diameter, having a 
width of 34in. There are also two struts at either end 
of the carriage so that the load is always supported 
on four points, two struts and two road wheels. The 
pump is of a simple double-acting type with ball 
valves, and it has a good capacity air chamber and 





strainer. The nozzle is of three-piece design and the 











Fic. 1-TEN TON MOTOR ROLLER—MARSHALL 


nominal rated belt horse-power of 20. At a rated draw- 
bar horse-power of 12, pulls of 2300 lb. at 2 m.p.h. 
in first gear, 1500 lb. at 3 m.p.h. in second gear, 
and 950 lb. at 43 m.p.h. in third gear are obtainable. 
It is stated by the makers, however, that these figures 
relate to bad conditions, and under ordinary circum- 
stances pulls 20 per cent. greater can be expected 
with the steel wheel model and 30 per cent. greater 
with the tractor on low-pressure pneumatic tires. 
The tractor is driven by a single-cylinder two-stroke 
oil engine with a maximum speed of 700 r.p.m., 
and a bore and stroke of 6}in. by 9m. The gear-box 
provides three forward speeds and reverse. First and 
second gears normally give ground speeds of 2 and 
3 m.p.h., while the third ratio can be supplied to 
give either 4}, 6, or 8 m.p.h. to customers’ require- 
ments. The manufacturers do not, however, recom- 
mend the two higher speeds, unless the tractor is to 
be equipped with pneumatic tires. The reverse gear 
gives a speed of 1-7 m.p.h. 

The fuel oil consumption of the tractor, even on 
the heaviest work, is claimed not to exceed 1 gallon 
per hour, while on lighter duties it can be as low as 
one-third of a gallon per hour. Lubricating oil con- 
sumption is stated to be $ gallon per day approxi- 
mately. The engine is started from cold by the use of 
a starting torch, but no special starting fuel is re- 
quired. Nor, it is claimed, is it necessary for the 
operator to. have any special knowledge of oil engines, 
providing he follows faithfully a few simple imstruc- 
tions. The time required to start from cold is said 
to be one minute. 

Another important exhibit on this stand is the 
10-ton oil engine driven road roller illustrated in 
Fig. 1 herewith. It incorporates the firm’s latest 
practice in the size and overlap of rolls, distribution 
of weight and general balance. Another feature is 
the smooth clutch action and the power to make a 
quick reverse without ‘‘ dwell.’”” The power unit on 
this particular roller is a ‘‘ Gardner ”’ three-cylinder 
oil engine developing 34 B.H.P. at 1200 r.p.m., 
but any reputable make of engine can be supplied to 
meet customer’s preference. A two-tine ‘‘ Allen ” 





patent sliding scarifier is fitted which slides on a 




















externally controlled. Reverse is obtained on all 
gears and the transmission gears remain in constant 
mesh, while the multi-toothed clutches are specially 
designed to give an easy reversal. The rear axle is 
of the makers’ patented automatic cambering type, 
which permits the rear rolls to adjust themselves 
automatically to the contour of the surface bemg 
rolled. As will be seen from our illustration, the roller 





FiG. 2—LIGHT- WEIGHT MOTOR ROLLER—-WALLIS AND STEEVENS 


sprayer is fitted with a 10ft. flexible armoured hose 
and a 5ft. spraymg extension with a handle and 
spraying nozzle. 
British Ho“peR Tractor, Lrp. 
A small tractor of unusual interest, which has been 
specially designed to meet the needs of smallholders, 
fruit growers, nurserymen, and market gardeners, is 

















FIG. 3—SMALL TRACTOR CULTIVATOR—BRITISH HOLDER TRACTOR 


has an underslung forecarriage with an overhead 
steering gear. The rear rims are in most cases rever- 
sible on their centres in order to provide alternative 
rolling widths. The driving controls are conveniently 
positioned and two powerful band brakes are pro- 
vided. In addition to the light-weight roller described 





shown on the stand of British Holder Tractor, 
Ltd., of Progress Way, Croydon. The machine 
is illustrated in a photograph which we repro- 


The implement has two driving 
mounted to give an 
The arrangement is such 


duce in Fig. 3. 
wheels, which are so 
adjustable wheel track. 


as 
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that with the mmimum track settings the axle does 
not protrude beyond the wheels. The power unit 
comprises an 8 B.H.P. two-stroke petrol engme with 
a cylinder 80mm. by 80mm. and a capacity of 
402 c.c., designed to run at 2500 r.p.m. Starting is 
effected by a non-ratchet front handle starter and is 
made easier by the use of a totally enclosed impulse 
type magneto. By means of specially designed transfer 
ports, slow running is attained with, we are informed, 
general flexibility and quick acceleration when 
increase of power is called for, The main power clutch 
is of the totally enclosed single dry plate pattern, and 
independent clutches are also fitted on each road 
wheel in order to facilitate turning. 

The design of the implement frame provides for a 
simple pin fixing arrangement, and there is a hardened 
steel roller s' ion to give a slight sideway or 
lateral movement should the implement come into 
contact with a heavy obstruction. In our illustration 
the engine cowl is shown removed. When working, a 
cowl covers the whole engine, which is a useful pro- 
vision when working under low trees. In addition 
to the usual tractor duties, a power take-off in the 
form of a pulley enables stationary work to be done. 


BamForps, Lrp. 


A new implement which is entered for the Royal 
Agricultural Society’s Silver Medal is the Bamford 
grassland harrow illustrated in Fig, 5. The intro- 
duction of this entirely new design is particularly 
appropriate, in view of the increasing interest which 
is now being shown in grassland cultivation, as this 
machine cuts through the mat, and combs out the 





can be varied as desired by means of weights slidably 
mounted on the L-shaped rods, and whilst sufficient 
depth for all practicable purposes can be obtained 
by these weights, they may be supplemented by 
springs if greater depth is required. 

Alongside a representative .display of harvesting 
and food-preparing machinery, the firm is showing 
a number of Bamford oil engines and pumps. From 
this section of its exhibits we have chosen for illus- 
tration the new twin-cylinder oil engine shown 
in Fig. 6. In general design and construction it is 
similar to the single-cylinder unit, with the. patented 
hinged crank case introduced by the firm about four 
years ago. The valves are arranged horizontally, 
and a patented simple form of valve gear is em- 
ployed, which avoids the use of a double cam shaft, 
The new series of engines includes two twin-cylinder 
models, one with a designed output of 12 B.H.P. 
and a bore of 4}in. and a stroke of 6in., and the other 
a 16 B.H.P. engine with a bore of 5in. and a stroke of 
6in. Both of these engines have a running speed of 
600 r.p.m. 


MERRYWEATHER AND Sons, Lip. 


As in previous years, the fire protection of the large 
number of stands and exhibits is entrusted to Merry- 
weather and Sons, Ltd., of Greenwich, and a special 
fire station is provided by the firm. 

The main fire engine is the new design of “‘ Green- 
wich Salamander ’”’ motor fire pump illustrated in 
Fig. 7. The chassis has four steel wheels with Dunlop 
pneumatic tires, and the power unit is a four-cylinder 
Albion petrol engine having a designed output of 











Fic. 5—GRASSLAND HARROW-BAMFORD 


foggage, which, in the opinion of many experts, is 
one of the essentials for improving pasture land. 

The essential principle of the machine consists in 
the use of two tine bars, which are mounted one in 
front of the other, and as the machine moves forward 
rise and fall alternately, one tine bar cleaning itself 
whilst the other is doing its work. When the front 
tines reach the ground, the back tines do not rise 
until they have worked up to the point from which the 
front tines started. Continuous harrowing is thus 
ensured. The tines are arranged at 2}in. centres 














Fic. 6—TWIN - CYLINDER Oll. ENGINE—BAMFORD 


in separate independent sections, each section work- 
ing against its own springs, and the flexibility thus 
given allowing the tines to follow uneven land. The 
tine bars are actuated by the action of rollers on 
cams attached to the L-shaped rods to which the tine 
bars are secured, and the movement is quite auto- 
matic, the drive being taken from a gear wheel fixed 
on the road wheel, which meshes with a larger gear 
wheel on the roller shaft. The depth of penetration 





65 B.H.P. The gear-box has four speeds forward 
and reverse, and four wheel brakes are provided. 

The bodywork is of mahogany, and the forward 
end of the main box has two transverse seats. Within 
the body, accommodation is arranged for 2000ft. 
to 3000ft. of hose, along with the necessary hose 
connections, while side boxes are provided on each 
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machine is carried a 35ft. Merryweather “ Telescala ’ 
ladder. 

Other equipment includes a “ Hatfield ’’ patented 
trailer fire pump, an ‘‘ Xaust-suds” generator for 
oil fires, and various types of portable extinguishers. 


THE GENERAL ExLectric Company, Lrp. 


On the stand of the General Electric Company, 
Ltd., of London and Witton, there is displayed a wide 
range of apparatus relating to the use of electricity in 
agriculture, horticulture, and dairy and poultry 
farming. Two items of interest are the electric sterilis- 
ing chest, and the electric steam raiser of the elec- 
trode type, which we illustrate in Figs. 8 and 9. The 
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Fic. 87/20 KW ELECTRICAL STEAM (RAISER-G.E.C. 


latest chests incorporate a constant level water feed, 
which ensures that the correct level of water for 
sterilising is always maintained. This feature is 
designed not only to reduce attention to an absolute 
minimum, but also to safeguard against a possible 
burn out. It is now only necessary to put the utensils 
inside the chest, to close the door, and to switch 
on the current. The complete electric sterilising chest 
occupies little more space than an ordinary sterilising 
chest without a boiler, and as a result the boiler 
space is saved, and an electric sterilising chest may be 
installed in a position where it may be undesirable to 
install any other form of steam-raising equipment. 














FiG. 7—GREENWICH SALAMANDER MOTOR FIRE PUMP—MERRYWEATHER 


side of the body, each of which carries two 4}in. 
suctions, 7ft. 6in. long, ; 

The fire pump is a Merryweather patented “‘ Hat- 
field’? pump, constructed of rustless superlumin, 
and is designed to deliver 400 gallons per minute at 
a pressure of 160 lb. or 350 gallons per minute at 
180 Ib., or 300 gallons at 200 lb. 

A 30-gallon first-aid equipment is carried, and 
connected to the main pump and to the hydraulic 
hose ree] with three 60ft. lengths of hose. Above the 





The G.E.C. electric steam raisers are of the electrode 
type, which have no elements to burn out, and 
consequently no damage can easily arise through care- 
lessness or neglect. They are compact and are simple 
in operation. They are suitable for use in dairies, for 
supplying steam, for sterilising milking utensils, 
churns, &c., and for heating water. The steam raiser 
illustrated in Fig. 8 is built for connecting to low- 
tension A.C. three-phase supplies of 380-440 volts, 
the maximum normal loading being 20 kW with an 
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output of approximately 60 lb. of steam per hour and 
up to 15 lb. per square inch pressure. 

Other sections of the G.E.C. exhibit of interest to 
horticulturists include the latest developments in 
electric soil heating, greenhouse heating, and plant 
irradiation. In the power section various motors of 

















FIG. 9—ELECTRICAL STERILISING CHEST—G.E.C. 


the cable drum pattern, portable motors and motors 
mounted on skids are shown. 


ALFRED HERBERT, LrpD. 


Although in the minds of many of our readers the 
firm of Alfred Herbert, Ltd., of Coventry, may 
perhaps be almost exclusively associated with machine 
tools and power station equipment, it has its own con- 


ing points. 


for imported tractor and horse ploughs. 


points above described can be replaced by cultivat- 
The firm is also showing, in conjunction 
with Cruikshank and Co., Ltd., a full range of 
“* Flintrite ’”’ plough parts for ‘‘ Denny ” ploughs and 
** Flintrite ” 


is a new alloy abrasion-resisting casting of iron-steel, 


with cold water and working for only a few minutes at a 


time in the really hot spots. At one stage the main had 
to be taken between two active hot springs. This work 
was done successfully by constructing a special drain 
which led away the greater part of the hot water. At one 
point it was necessary to construct a special foundation 
on which to lay the sewer pipes, as a kind of running sand 





FIG. 13—DENNY GRASS REJUVENATING 


which has been specially developed by the makers 

to meet the many problems of wear by ground 

abrasion. 

THE FIisHLEIGH Rotary Cuutivator Company, Lap. 
A new implement for the eultivation of ground by 





!rotary means is shown this year, and is entered for 
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tribution to make to the solution of agricultural 
problems. In collaboration with the Scottish firm 
of Cruikshank and Co., Ltd., of Denny, Stirlingshire, 
it is exhibiting the ‘‘ Denny ” grass-rejuvenating tine 
point which we illustrate 
in Fig. 12. Increased 
attention is now being given 
to mechanical means for 
grassland cultivation. The 
“Denny ” tine point, for 
use with spring tine har- 
rows and cultivators has a 
specially designed point, 
wherein a knife cutter and 
a skimming wing are incor- 
porated. By the action of 
the knife portion the roots 
of the turf are pruned 
while the skimming device 
raises the unwanted or 
dead material to the sur- 
face. In this way a more 
effective aperture is left in 
the turf, which is gashed 
regularly and opened up 
to permit a thorough pene- 
tration of the elements and 
artificials. The tine point 
is suitable for attachment 
to any make of spring tine 
harrow or cultivator, and 
it can also be fitted to the 
“Denny” special spring 
tine harrows which are 

















illustrated in Fig. 13. In 
instances where exception- 
ally severe harrowing is 
necessary, the point can 
be mounted by means of a malleable socket in such a 
manner that two points can be attached to each 
harrow tine. 


FiG. 12—GRASS RE- 
JUVENATING TINE 





When desired, the grass rejuvenating 














AND SPRING TINE HARROW—HERBERT 


made the bottoms of the trenches quite unstable. At 
another point the whole of the side of a trench caved in 
owing to thermal pressure; but, warned by preliminary 
rumblings, the workmen jumped out of the hole in time 
to escape injury. Considerable thermal activity was also 
encountered in sinking a pit for a concrete tank at No. 1 
pumping station. It was found necessary to make the 











Fics. 10 AND 11—ROTARY CULTIVATOR—FISHLEIGH 


the Society’s Silver Medal. It is designed and manu- 
factured by the Fishleigh Rotary Cultivator Company, 
Ltd., of Barnstable, and is illustrated in Figs. 10 
and 11. The steel framework of the cultivator carries 
the patented rotor, which is of all-steel construction. 
The two-bladed tines are mounted loosely on a shaft 
and driven at a point about halfway along their 
length by a rotating welded steel cage. All the driv- 
ing shafts are mounted in ball bearings, and the drive 
is by means of sprockets and chains. A simple 
spring-loaded clutch is embodied in the countershaft 
drive, so that no damage from choking or jamming 
can arise. The rotor is driven through the power 
take-off of the tractor. Various widths of culti- 
vators are on view, and one has been specially 
designed for work in hop gardens. In this machine 
the width of the rotary tines is 3ft. 6in., and two rear 
tines are added in order to take out the skid marks. 
By this means a total cultivating width of 4ft. is 
obtained. In practice the cultivator has, we are 
informed, been shown to be free from choking and 
from tine breakage. 
(To be continued.) 








OHINEMUTU SEWERAGE SCHEME, NEW 
ZEALAND. 


Some distinctly unusual difficulties were encountered 
in carrying out the construction of two miles of drains and 
mains at Ohinemutu, Rotorua, New Zealand. The 
district through which the line of the sewers passes is a 
highly thermal area, liberally provided with hot springs 
giving forth water hot enough to produce scalds and 
shrouding the workmen in steam. In spite of these con- 
ditions there were no serious accidents and the work was 
done within the estimates and up to scheduled time. One 
Maori workman had his foot scalded when hot water blew 
out of the bottom of the excavation made for the main 
pumping station tank on the lake side at Ohinemutu, but 
with this exception there were no injuries from hot water 








cylinder first and sink it into the ground from the surface. 
A thermal vent then appeared in the bottom of the pit 
and out of it hot water and mud was thrown regularly for 
five-minute periods at half-hour intervals. However, the 
workmen discovered that the vent worked strictly accord- 
ing to time table and by leaving the pit before the shots 
were due were able to do their work. Eventually the vent 
died down and a concrete bottom was constructed for the 
tank, a safety valve being left in the form of a hole, which 
was subsequently blocked with a specially constructed 
stopper. The construction of the pit for a second pumping 
station, near the Marine Parade, also created unusual 
difficulties, as, owing to from underground streams, 
it was quite impossible to keep the hole clear of water. At 
one stage several pumps working simultaneously were 
throwing water out of the pit at the rate of 1400 gallons 
a@ minute, but without appreciably lowering the level. 
The Borough Engineer constructed a number of special 
scoops and cutting tools, which were used to cut the ground 
from beneath the concrete outer shell of the tank and so 
sink it from the surface, without the necessity of the men 
entering the water. The bottom was then laid by using a 
special concrete mixture which set under water. When the 
tank was pumped out it was found to be entirely water- 
tight. 








BOOKS OF REFERENCE. 


Kelly’s Directory of Merchants, Manufacturers and 
Shippers of the World, 1936. London: Kelly’s Direc- 
tories, Ltd., 186, Strand, W.C.2. Price 64s. net.—The 
fiftieth annual edition of this directory has been revised 
and brought up to date and conforms to the general 
arrangement of preceding issues. The first volume con- 
tains information relating to all the countries of the world 
with the exception of the British Empire. It is divided 
into continents, which are in their turn divided alpha- 
betically into sections on the various countries. The 
second volume on the British Empire is divided into 
sections on Great Britain and Ireland, the British 
Dominions, Colonies, Possessions, Protectorates, and 





or steam. The workmen adopted their own measures to 
cope with the unusual conditions, filling their gum boots 





Territories under British Mandate throughout the world. 
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Crompton-Parkinson’ 


—> 


ODERN electrical factories bear little resemblance 

to those of bygone days. The works of pioneer elec- 
trical manufacturers were small and imperfectly equipped, 
processes were crude and organisation of the present kind 
as unknown as the nature of electricity itself. Still the 
pioneers did their job. They produced dynamos, motors, 
and are lamps that gave the electrical industry impetus 
leading to the achievements of to-day. The name 
Crompton takes the mind back to pioneer work, which to 
some of us is more fascinating and inspiring than grid 
lines and so forth. When Colonel R. E. Crompton began 
operations at Chelmsford in 1878, he combined the duties 
of designer, chief salesman, and fitter. For a time his 


s Chelmsford Works. 


auto-synchronous motors, phase advancers, switchgear, 
kiosks, instruments, ceiling fans, alternators, and D.C. 
generators. 

Adjacent to the L.N.E. Railway lines the factory has its 
own sidings, with tracks leading into all the main sections. 
During the last few years the shops have been completely 
reorganised. They now operate on flow production prin- 
ciples, under which standardisation of manufacture, 
rapid production, and economic stocks are secured. 
Conveyors and mechanical handling equipment facilitate 
the work, whilst a simple stores and costing system is 
designed to avoid men wasting time in filling up requisi- 
tion forms or queueing at the stores. Although the factory 
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PART OF TRACTION DEPARTMENT 


wife was in charge of the office. Gramme and Crompton- 
Burgin dynamos and the first British arc lamps were 
constructed. After seventeen years the works were 
destroyed by fire, which put an end to this historic centre 
of electrical engineering. A new site was, however, 
purchased in Writtle-road, on the outskirts of the town. 
On this site a large factory, which forms the basis of the 
present Crompton-Parkinson factory, was built. The old 
lamp shop, which retained its name many years after the 
manufacture of arc lamps had been discontinued, is now 
the switchgear department. Since the inception of the 
new works they have been extended many times. They 
now cover 14} acres and give employment to about 1400 
people, who work under excellent conditions. Other 
works of Crompton-Parkinson and its associated companies 
are at Guisley, Leeds, Derby, Hayes, Middlesex, and 
Edmonton. The products manufactured at Chelmsford are 
D.C. motors, A.C. induction motors over about 20 H.P., 
“‘minor motors” ranging from 1/5 to 14 H.P., traction 
motors and Crompton-West traction control equipment, 











is essentially modern, a few relics of old times are to be 
found, such as a Gramme motor of uncertain age driving 
a crane. In the entrance hall there is an old Crompton 
dynamo which serves to remind visitors that the firm 
began operations many years ago. ° 

While the Crompton power station which originally 
supplied Chelmsford no longer does so, the factory has its 
own power plant. Three 500 H.P. Sulzer engines drive 
375-kW Crompton D.C. generators, which provide the 
entire works supply, except at night, when a small amount 
of current is drawn from the mains. For twelve out of the 
last thirteen years the plant has been placed first among 
stations with competitive plant for the lowest cost per 
unit generated. 

Minor motors (i.e., machines from 4/5 to 14 H.P.), D.C. 
motors of other outputs, auto-synchronous motors, 
traction motors, and ceiling fans are produced in the main 
shop, which has thirteen bays. Its area is 165,000 square 
feet and it is 400ft. long. Among the conveyor systems 
in the shop is a moving test bed in the minor motor depart- 








ment, on which the small motors are given a preliminary 
test whilst travelling. On this test bench there are sockets 
for the reception of plugs connected to individual motors, 
which can be given the particylar kind of current and the 
pressure for which they have been designed. Silent 
running of machines is aimed at and tests are made to 
ensure that it is secured. Testing equipment for the 
larger motors is at the end of the shop. “ A large bay 
branching off from the main shop is devoted to packing and 
the welding of frames and tanks. © Ceiling fan production, 
long practised at the Chelmsford works, has been organised 
on a larger scale. 

Recent reorganisation of the switchgear department, 
in which all A.C. and D.C. switchgear required in generat- 
ing stations and sub-stations is manufactured, has nearly 
doubled the original space available for this work. The 
company’s “TAP” fuse oil switch, introduced some 
eight years ago, remains one of the principal switchgear 
products. It gives full protection without current 
transformers. The overload feature is obtained by oil- 











SWITCHGEAR ASSEMBLY BAY 


immersed fuses, composed of a special alloy. One of these 
fuses is mounted below and connected in series with each 
of the three oil switch blades of normal form. When the 
fuse blows, a toggle mechanism operates a tripping lever, 
and opens the circuit in the ordinary way. Owing to the 
rapid action of the fuse, a fault is removed before the 
contacts of an ordinary oil switch would begin to part, 
and the effects of the fault current are limited. The switch 
itself is a metal-clad unit, designed for outdoor use. It 
has self-contained lowering mechanism for the tank or 
complete breaker assembly, and an interlocking device 
for all interlocks necessary to ensure safety. Any desired 
cable arrangement can be provided, as well as “ necks ”’ 
for connecting to a transformer ring main unit or kiosks. 
A ring main unit has been designed mainly for use with 
the ““TAP” breaker. A combination of the two is 
claimed to provide the cheapest sub-station for controlling 
a step-down supply from a ring main. Standard Crompton 
switchgear lends itself to many modifications and com- 
binations. The features of the ring main unit, for example 
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have been incorporated in an underground on-load dis- 
connecting box, giving a convenient and economical 
means of sectionalisation of a main where other switching 
is not required 

“ Klad ” switchgear has been designed for the control 
of industrial circuits, large motors, &c., for currents up to 
800 amperes, 650 volts, or 300 amperes, 3300 volts. It is 
made with or without vertical isolation. Both types of 
gear can be used as single units, or may be built up into 
complete switchboards. Oil-immersed adjustable series 
trip coils are fitted with oil dashpot time lags. Interlocks 
prevent mistakes. A mechanical lowering device serves 
for isolation and for lowering the oil tank and circuit 
breaker. The overload tripping coil for each phase consists 
of a multi-turn coil and a magnetic circuit, both carried 
below the oil switch cross bar, composed of insulating 
material. The coil plunger has an adjustable or non- 
adjustable oil dashpot time lag, and transmits the tripping 
force in a horizontal direction to a bakelite tripping bar 
on each phase, and through this to the oil circuit breaker 
mechanism. When a no-volt coil is required, it is mounted 
below the oil switch mechanism box. 

Miscellaneous switchgear is made for pressures up to 
11,000 volts in the form of kiosk sub-stations and truck 


type cubicles up to 350,000 kVA rupturing capacity. | 


Some of these were being 
made for the Ilford Corpora- 
tion during our recent visit to 
the works. Metal-clad oil and 
compound-filled switchgear 
designed for a maximum pres- 
sure of 11,000 volts and a 
rupturing capacity of 250,000 
kVA was in the shops. Vari- 
ous switchboards of this type 
were in the course of construc- 
tion forthe Central Electricity 
Board. Oil switches were to 
be seen that had been tested 
in accordance with the B.S.S. 
for rupturing capacities from 
100,000 to 350,000 kVA with 
satisfactory results. 

Crompton dynamos and 
motors naturally present a 
different appearance to those 
produced in the past. They 
are built with all the stan- 
dard enclosures and comply 
with modern practice in every 
way. Auto-synchronous 
motors have long been among 
the firm’s products. They 
are too well known to need 
description, but it may be 
mentioned that a special com- 
pounding device is supplied 
when necessary to reduce the 
field automatically on light 
load. Once the field regula- 
tor has been set to give the 
required power factor at full 
load, it is seldom necessary 
to adjust the field unless the 
load varies widely. But if 
the inductiveload is relatively 
small, it is sometimes advan- 
tageous to adjust the motor 
field when running on light 
load to bring the power 
factor nearer to unity, be- 
cause the amount of wattless 
leading kVA taken by the 
auto-synechronous motor in- 
creases slightly as its load 
falls. A compounding device 
is therefore an advan when the light load periods 
are of considerable duration, since reduction of excita- 
tion increases the efficiency. The device employed 
consists of two solenoids connected in one phase of 
the stator cireuit. Each solenoid has a plunger which, 
when raised, short circuits a section of the exciter 
field resistance. At full load, both plungers are 
in the “up” position. In the neighbourhood of half 
load one plunger drops and inserts field resistance. At 
about quarter load the second plunger drops and inserts 
more resistance. As the load increases the plungers lift 
again, thus strengthening the field. The device is simple 
and operates instantaneously with change of load. 

The Crompton-West traction organisation has behind 
it the combined resources of Crompton Parkinson, Ltd., 
and Allen-West and Co., Ltd. The two companies control 
jointly six works in this country, apart from works over- 
seas. Motors and auxiliaries are manufactured at Chelms- 
ford and control gear at the Allen-West works, Brighton. 
The traction motors are made with three alternative wind- 
ing arrangements. Standard machines have a plain series 
winding. Field-controlled motors either have a tapped 
field winding or arrangements are made for field shunting. 
When the motors are required to regenerate they may be 
compound wound. 

Another department which is always active is that 
devoted to the manufacture of electrical instruments, 
such as ammeters and voltmeters, maximum demand 
indicators, and test tong instruments. The department 
is staffed mainly by women, whose manual dexterity makes 
them particularly suited to the work. The maximum 
demand indicators are thermal instruments, devoid of 
complications and delicate parts. Other departments 
are a patternmaking and wood-working shop, a cast iron 
store, and large offices facing Writtle-road. 

On page 8 we give illustrations of part of the Chelms- 
ford motor department, the instrument department, a 
sub-station feeder panel in the course of erection, and 
“Klad” switchgear, and other illustrations appear 
on page 9. 








THE Glasgow University Commemoration Day Oration 
was given by Professor A. L. Mellanby, whose subject was 
“‘ James Watt: Mathematical Instrument Maker to the 
University of Glasgow.” 


Turbine-Driven Refinery Cooling 
Water Pumps. 


THE turbine-driven pumps illustrated on this page and 
on page 12 were made by W. H. Allen, Sons and Co., Ltd. 
to the order of the Anglo-Iranian Oil Company, Ltd. They 
are to be used in the No. 3 water pump house at the 
Abadan Refinery of that company for cooling service. 

There are installed in this pump house at present 
three 42in. pumps, each driven through a reduction 
gear by a 2000 b.h.p. steam turbine (this plant also 
having been supplied by W. H. Allen, Sons and Co., Ltd.). 

The capacity of each pump is 34,000 gallons per 
minute, so that when the two new units are installed 
the total pumping capacity will be 238,000 gallons per 
minute, which is equivalent to 342,920,000 gallons 
per day of 24 hours, or more than the average 
amount of water distributed per day by the Metropolitan 
Water Board during the year ended March 31st, 1935. 

Each unit comprises two 42in. pumps arranged in 
tandem and driven through gearing by a steam turbine. 
The pumps are each designed for a normal duty 





of 34,000; gallons per minute, discharged} against a 


PUMPING PLANT ON TEST 


total head of 160ft. The normal of the 
pumps is 425 r.p.m., and the speed of the turbine 
4000 r.p.m. The two pumps together absorb 3930 b.h.p. 
at normal duty, and are capable of continuous overload, 
when the power absorbed is 5070 b.h.p., as shown in the 
table given below :— 


Pump Performance. 


Percentage load .. .. ..| 





5/4. | 4/4. 
34,000 
68,000 


160 160 
3,300 | 2,470 


84 81 
3,930 | 3,050 
425 408 

4,000 | 3,840 
28 28-2 
| 8-50 


3/4. 
25,500 


2/4. 
17,000 
34,000 


| 160 
1,650 





G.p.m. per pump .. .+| 42,500 
Total g.p.m. with two pumps 
in operation Salat wie | os 
Total head, feet, including 
friction On OTS 6 
nt tee a ae ee 
Pump efficiency, i.e., w.h.p./ 
b.h.p., per cent. nda. Foss 
B.h.p. at pump coupling 
Approx. r.p.m. pump .. 
Approx. r.p.m.turbine.. . 
Vacuum at turbine exhaust 
inch Hg (bar. 30in.) 
Steam consumption, lb. pe 
bhp. perhoot ..... «3 
Total lb. of steam used per 
hour by turbine ws 
Pounds of steam 
per hour 


85,000 51,000 
160 
4,130 


81-5 
-| 5,070 
-| 454 

4,270 


27-8 


| 69 
2,390 
396 
3,725 
28-35 
9-01 





8-55 8-18 


..| 43,400| 32,100] 25,900 21,600 
per w.h.p. | 
na 9-75 | 13-1 


10-45 








10-50 


Each of the double-suction centrifugal pumps has a cast 
iron casing, gunmetal impeller, and steel shaft, 9in. diameter, 
protected bygbronze sleeves in the water spaces and sup- 
ported in two outside bearings, the centres of which are 7ft. 
apart. The two pumps are flexibly coupled together and 
are also flexibly coupled to a double helical force-lubri- 
cated gear, the wheel of which is 100in. in diameter 
with a total face width of 23in. The gear has an over- 
head pinion, 10in. in diameter, to give the centre height 
of the pumps necessary for a convenient arrange- 
ment. The guaranteed efficiency of the gear is 98 per 
cent. Steam ata pressure of 200 lb. per square inch and 
superheated at the stop valve by 360 deg. Fah., exhausting 
to a vacuum of 28in. Hg (bar. 30in.), is used by the turbine. 
Owing to the fact that the bearing centres are short, 
the shaft is not run up through the critical speed. 
It is the firm’s opinion that running through the 





critical speed destroys the very fine clearances which are 





necessary in the glands and elsewhere, and tho efficiency 
of machines so designed is bound to suffer, the rate of 
deterioration being progressive. The condenser is of the 
firm's ‘“‘ Awlinwun ” type, and has a surface of 4500 square 
feet. Its circulating pump and extraction pumps are 
driven by a separate turbine. The former is a double- 
suction pump delivering cooling water at a temperature of 
85 deg. Fah., and a rate of 4700 gallons per minute against 
a total head of 9-5ft. The pump absorbs 18-1 b.h.p. and 
runs at 700 r.p.m. The turbine which drives the circulat- 
ing pump runs at 3000 r.p.m., so that it is necessary to 
interpose a gear between the turbine shaft and the pump 
shaft. The condensate extraction pump is driven directly 
from the turbine shaft on the opposite side of the circulat- 
ing pump.. It is rated at 72 gallons per minute against a 
total head of 87ft. , 
It will be seen from the photographs that testing 
resented many difficulties, not only on account of the 
arge quantity of water which had to be dealt with, but 
owing to difficulties of installation caused by the length and 
height of the set. The turbine was connected to the gear 
shaft by a torsion dynamometer in order that accurate 
power readings could be taken. The pumps were tested 
at half load and at full load separately to determine the 
characteristic of each pump. Finally, the two units were 
tested together at full quantity and head, giving full load 
on the turbine. 
This new plant has been despatched to Iran. 








COAL-FIRED RAIL MOTOR COACHES. 


Durine the t two or three years the Westphalian 
Coal Spedionse has sought to interest the German Reich 
railway authorities in the possibilities of coal-fired rail 
motor coaches. The syndicate has seen with no friendly 
eye the introduction and gradual extension of rail motor 
coaches of other types in recent years and has reached 
the conclusion that coal would answer the purpose equally 
as well if not better. It has, however, only been possible 
to induce the railway authorities to place an order for an 
experimental coach as a result of a prize competition 
which the syndicate instituted some six months ago for 
the submission of projects detailing rail motor coaches in 
which coal is used as the fuel. According to the latest 
information published in railway circles, the Reich 
possesses at present 502 rail motor coaches, of which 302 are 
equipped with internal combustion engines, 184 with 
electric storage drive, and 16 with steam power. The 
predominance of the oil engine results from its high degree 
of development, but the syndicate considered that, thanks 
to its simplicity and great elasticity, the steam engine was 
superior to the oil engine for this special purpose. In the 
ease of the steam-driven coaches built by two German 
firms with the American Doble boiler and high-speed 
piston engine, the fuel used is also gas oil, so that there was 
no progress from the standpoint of the use of coal. 

In the circumstances the syndicate opened a 
prize competition for the purpose of showing the com- 
petitive capacity of coal for rail motor coaches. The 
problem set competitors was to design a three-part 
main line motor coach with 180 second and third-class 
seats for a maximum speed of 80 m.p.h. on the level, a 
speed which was to be attained in from two to three 
minutes from a state of rest. For the production of steam 
a grate furnace was stipulated, capable of dealing with 
nut coal having a gas content of up to 30 per cent. The 
boiler and engine were to work completely automatically 
for six hours and the coach was to be capable of being driven 
from either end compartment. Some twenty projects were 
submitted after the lapse of six months and the jury has 

ted premiums to five schemes, while consolation 
prizes have been accorded to four others. A sum of 
25,000 Reich marks was offered as the first prize, but the 
jury has not awarded this prize, apparently because it is 
considered that all the details had not been completely 
solved in one project. The prizes awarded are as follows : 
15,000 Reich marks to the Fried. Krupp A.G. in conjunction 
with the Ver. Westdeutschen Waggon Fabriken; 10,000 
marks to the Maschinenfabrik Augsburg-Nurnberg, with 
Reg. Baumeister Dehm, of Munich; 7500 marks to the 
Rheinmetall-Borsig A.G., with Christoph und Unmack ; 
and 7500 marks to Henschel und Sohn, with the Wi n- 
fabrik Geb. Crede, of Cassel-Niederzwehren. The Reich 
railway authorities have placed an order for such a rail 
motor coach with the Rheinmetall-Borsig A.G., and the 
initial trials are expected to take place this year. In 
addition, it is stated that the railway authorities are also 
negotiating with the firms of Krupp and Henschel in 
regard to the carrying out of their projects. 








PAINT RESEARCH IN CANADA. 


THE annual consumption of paint and varnish in 
Canada is valued at about 20,000,000 dollars. Of this 
quantity about 17,500,000 is manufactured in Canada and 
the rest is imported. A laboratory for the study of paint 
and varnish was established last year by the National 
Research Council of Canada and is fairly completely 
equipped. The first purpose for which the laboratory was 
established was to study the technical features necessary 
for the preparation of standard specifications covering 
paints and varnishes and the raw materials employed in 
their preparation for use by the departments of the 
Government in making their purchases. This work now 
being under way, the laboratory is engaged on a more 
extended programme of research, in which special atten- 
tion is being devoted to the newer materials, such as 
synthetic resins, which are now being offered with increas- 
ing frequency for use as protective coatings. The labora- 
tory has developed a new test for determining in a direct 
manner the hiding power of paints. A study is being made 
of an accelerated method of determining the resistance of 
paints, varnishes, and enamels to weathering, the results 
being compared with the behaviour of painted panels 
exposed to the weather on the roof of the building, 
Collaboration in the sphere of paint and varnish research 
has been arranged with the Ontario Research Foundation, 
and the question of developing facilities to meet the needs 
of the fodustey is being explored. 
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Rail and Road. 


THE Southern Railway intends to rename Worthing 
Station, Worthing Central. A new station is to be built 
between Esher and Walton-on-Thames and named 
Hersham. Reedham Halt willbe converted to a station 
named Reedham. ; 


Goop progress is ps Bang! on the work of doubling 
the track of the Trans-Siberian Railway, and during April 
the second line from Tarsk on the Trans-Baikal to 
Khabarovsk was completed. There are now 2120 kiloms. 
of double track in the Far-Eastern section. 


THE summer train service improvements which come 
into force on the L.M.S. Railway on Monday, July 6th, 
will include an acceleration of the ‘‘ Royal Scot” to run 
from London to Glasgow in 7} hours—the shortest 
regular journey time on record over the 401} miles between 
the two cities. 


L.M.S. passenger trains this summer will be covering 
20,193 miles per week, and more than 560 trains are being 
accelerated by a total of 1689 minutes per day. When the 
new time-table comes into operation the company will 
have speeded up no less than 1528 trains since the summer 
of last year, the ogaregate time saved amounting to over 
4350 minutes per day. 

By the acceleration of “The Granite City” express 
from Glasgow to Aberdeen by as much as thirty-three 
minutes, the journey between these cities will be made in 
the fastest time on record—3 h. 12 min., with stops at 
Perth and Stonehaven only. The 1.40 p.m. from Glasgow 
will make the journey in 3 h. 18 min., being accelerated 
by thirty-seven minutes and stopping only at Gleneagles, 
Perth, and Stonehaven. 


Tro.ttyBuses will run for the first time between 
Hammersmith and Edgware, a total distance of 12} miles, 
on July 5th. The new section between Acton and Edgware 
is 10 miles long. For a few weeks, until the work of con- 
verting other routes in this area has been completed, trams 
will continue to run as well as the trollybuses. The Acton 
to Edgware section is the first instalment of London Trans- 
port’s scheme to replace trams by trollybuses on 150 miles 
of route in the North of London. 


Ir is expected that by the end of July the control of 
all the railways in Manchukuo will be merged. The 
head office of the South Manchuria Railway Company is 
to be transferred from Dairen to Hsinking, where it will 
be merged into one organisation with the State Railways 
of Manchukuo at present situated in Mukden. The 
new organisation will be under the direct supervision of 
the Government of the Kwantung Leased Territory, the 
Kwantung Army, and the Japanese Embassy in Man- 
chukuo. 

Ir is announced by the L.M.S. Railway that the n- 
ger and goods train services between p Mme! moms 
and Piel will be withdrawn on and from July 6th, and 
Rampside and Piel stations, which are on a branch line, 
3 miles long, will be entirely closed. Parcels and other 
traffic from and to Piel and Rampside will be collected and 
delivered by motor from Barrow Central Station, while 
facilities for goods and coal traffic to these places will be 
afforded at Roose Station in the case of heavier traffic 
and at Barrow in the case of light goods traffic. 

AccoRDING to @ statement of accounts of the Glasgow 
Corporation — department, the tramways section 
continues to bear the financial burden of the bus and under- 
ground sections of the d mt. This year the surplus 
has dropped from £61,437 in 1935 to £9589, owing chiefly 
to the deficit on the bus section, which rose from £14,807 
to £49,306. The underground section, which has been 
electrified since the last accounts were made up, shows 
an increase in revenue which more than offsets the expen- 
diture, and brings the deficit down by nearly £6000. 


In order to bring before the widest number of potential 
users the attractions of wood in its many forms, the Timber 
Development Association is sending a show train on a 
three months’ tour of England, Scotland, and Wales. The 
train, which consists of two coaches, left Paddington on 
Monday last, June 29th. The display coach, which con- 
tains hundreds of samples of different kinds of wood, is 
lit by an elaborate system of indirect lighting and a long 
row of central fittings with opal shades. It is interesting 
to note that a Lister country house type of I:C. plant is 
used for the lighting. 

Tue Minister of Transport has made a grant from the 
Road Fund towards the cost, estimated at £12,000, of 
acquiring and freeing Bubwith Toll Bridge over the river 
Derwent on the Selby—Bridlington road, about 8 miles 
north-east of Selby. bridge is about 140 years old and 
the toll undertaking, which includes also the adjoining 
Dyon Drain Bridge and approach roads, is authorised 
by the Derwent Bridge Act, 1793. A provisional agree- 
ment for the purchase of the enioataking has alread 
been entered into by the East Riding County Council, and, 
in addition, the Council proposes, as part of its five-year 
road programme, to reconstruct and widen the bridges and 
approaches to an overall width of 56ft. The need for this 
improvement is indicated by the fact that Bubwith Bridge 
is only 18ft. wide, while Dyon Drain Bridge is 22ft. wide. 


THE extent to which the development and improvement 
of the country’s highways is aided by the work of trade 
organisations is shown in a booklet recently issued by the 
British Road Tar Association. This Association, which 
was formed in 1927, is now representative of 844 under- 
takings in the gas, coke oven, and tar-distilling industries. 
Close co-operation is being maintained throughout the 
country by means of district tar boards. The Associa- 
tion has been ing out extensive research in conjunc- 
tion with the Department of Scientific and Industrial 
Research for some years. This has been mainly directed 
towards the improvement of the quality of tar. Much 
experimental work is also being undertaken in co-opera- 
tion with the Ministry of Transport, the Ministry of Agri- 
culture and Fisheries, and numerous highway autho- 
rities. The Association was responsible for the formation 
in 1931 of the International Road Tar Conference. This 
year’s meeting, the fifth of the series, has just been con- 
cluded at Gleneagles. 





Miscellanea. 





A PERMANENT exhibition of coal-burning equipment, 
as applied to domestic and industrial buildings, is to be 
opened at 40, Deansgate, Manchester, by the Coal Utilisa- 
tion Council. 


Ir has been decided to rebuild the ropery of British 
Ropes, Ltd., at Leith, which was recently destroyed by 
fire. The new factory, which will cost £250,000, will be 
one of the most modern of its kind in the country. 


Ir is expected that very shortly half of the battery of 
coke ovens under construction for Dorman, Long and Co., 
Ltd., at Middlesbrough, will be put into operation. The 
complete battery, which consists of 136 ovens, will cost 
some £600,000. 

Precast concrete pipes with an inside diameter of 
12ft. 8in. are being laid east of the City of Ontario for a 
distance of over 9} miles as part of the distribution system 
of the Colorado River Aqueduct. These pipes are made in 
12ft. lengths and each length weighs about 43 tons. 


Tue great reflecting telescope in course of erection for 
the California Institute of Technology will, with its 200in. 
reflector, be the largest in the world. The casting of the 
200in. glass disc for the reflector has been a tremendous 
feat. its semi-finished form it weighs 33,000 lb. and 
has an edge thickness of 26in. It has just completed its 
journey across America from New York State to California 
in a special train consisting of three cars and a locomotive 
preceded by an advance pilot engine. The train moved 
only by day and at the rate of 25 miles per hour. 

Tue value of South Africa’s mineral output during 
1935 was £84,073,825, an increase of £5,703,775 over 
1934, and of this sum gold accounted for £76,532,830. 
The tonnage treated by Transvaal gold-mining concerns 
increased from 40,896,133 tons in 1934 to 45,777,988 tons 
in 1935, and the output increased by 294,134 fine ounces. 
The Union’s gold output represents 35-3 per cent. of the 
world’s production for 1935, estimated at 30,500,000 fine 
ounces, as compared with 38-8 per cent. for 1934. Coal 
ter. a valued at £3,539,796, and the diamond industry 

»171,267. 


Speakine at the annual general meeting of the Timber 
Development Association: at the London Chamber of 
Commerce, Cannon-street, Mr. E. H. B. Boulton, technical 
director of the Association, said that the Forest Products 
Research Laboratory at Princes Risborough was at present 
carrying out tests on behalf of the Timber Development 
Association with regard to the fireproofing of timber, and 
he was hopeful that when they were completed the 
Association would be able to announce a satisfactory 
process of fireproofing at one-sixth to one-eighth of 
present costs.. Not only would the treatment tly 
increase the resistance of wood to fire; it would act 
as an excellent toxic for the prevention of dry rot. 


Tx annual report of the Colonial Development Advisory 
Committee states that during the last financial year 
Colonial Governments submitted eighty-three new schemes 
for assistance and £739,866 was issued to them. For the 
construction of roads and bridges assistance valued at 
£90,944 in grants and £265,884 in loans was recom- 
mended ; grants po gm £100,150 were recom- 
mended for water supply schemes and for farming, and 
native industries grants totalling £48,540 and ioans total- 
ling £30,925 were recommended. The schemes Lo ea 
include a road-building Leb gers in Newfoun ¥: 

Pro- 


roads and bridges in Seychelles, the Bechuanaland 
tectorate, and Swaziland; water supply investigation 
and distribution in Nyasaland, British Honduras, and 


British Guiana; and various research scherfés. The 
fund was opened in 1929, and since then, of the £5,804,436 
assistance which has been approved, £3,712,992 has been 
issued. * ing the current year £1,087,008 is available, 
for issue and £850,000 of this amount will be required for 
the existing commitments. 


A FURTHER stage in the expansion of the Northern 
Aluminium Company’s activities at Banbury is about to 
be completed by the opening of a new laboratory building. 
A large proportion of this building, which has a total floor 
area of 13,750 square feet, is devoted to laboratories, the 
remainder being used for administration offices. Alu- 
minium and aluminium alloys have been extensively 
used in the construction of the building. The main 
entrance doors are cast in aluminium alloy and given an 
anodic treatment. The window frames and sashes are 
in aluminium alloy, anodically treated, as are the 
banisters, hardware, and electric light fittings. The 
equipment in the existing laboratories will be transferred 
to the new building, and in addition there will be installed 
Wohler fatigue testing machines, an additional Amsler 
tensile testing machine, and an Izod: impact machine. 
Further equipment of special interest is an X-ray unit 
and a projection microscope. A special research -depart- 
ment will be equipped with remelting, annealing, and heat- 
— furnaces, all with automatic temperature 
control. 


At the meeting of the Institute of Export, held on 
Tuesday evening, June 30th, at Imperial Chemical House, 
Millbank, 8.W.1, by permission of Imperial Chemical 
Industries, Ltd., an SAdies was given by Mr. M. O. Pink, 
the Deputy Controller of the London Telephone Service, 
on “The International Telephone pe the British 
Exporter.” Simultaneously, in Buenos: Aires, Montreal, 
Melbourne, and-Cairo, the British Chamber of Commerce, 
the Trade Commissioner in Canada, the Australian 
Association of British Manufacturers, and the British 
Chamber of Commerce, respectively, held meetings. As 
a practical demonstration of the ramifications of the Post 
Office telephone system,’ all these places were linked to 
the Institute of Export in London, and business reports 
and greetings were exchanged between Sir Harry D. 
McGowan, Viscount Wakefield, Sir Malcolm Robertson, 
Vice-Presidents of the Institute; Major T. Knowles, 
the President of the Institute, and British business men 
overseas. The Post Office engineers installed loud- 
speakers in the building of the Imperial Chemical Indus- 
tries so that the members of the Institute of Export 
assembled there heard the speeches of their colleagues 
overseas. 





Air and Water. 


A NEw civil aerodrome is to be built at Haddenham, 
Bucks. 


THE new airport at Le Touquet is to be opened to-day, 
July 3rd, and-an international air rally is being held 
until July 5th. 


Tue research vessel “ Discovery ” is to be sold. This 
vessel is a wooden auxiliary barque of 736 tons gross. She 
was built in 1901 and is specially strengthened for Antarctic 
exploration work. 


On Monday, June 22nd, when the “ Normandie ” was 
lying in Cowes Roads, off Ryde, a Royal Air Force bomb- 
ing machine crashed on the deck near the bow of the 
vessel, after striking the arm of a derrick. 


EXTENSIVE improvements to the Choushui Airport at 
Dairen have been planned by the authorities concerned. 
A wireless station and weather observatory are to be built, 
and three concrete runways, 600 m. long by 60 m. wide, 
laid down. 

A NEw French air liner, the Breguet-Wibault 670, was 
demonstrated at Croydon on Tuesday last. It is fitted 
with two Rhone-Gnome air-cooled motors of 900 h.p., has 
a retractable undercarriage, and accommodates 18 
passengers and crew of three. It is a low-wing mono- 
plane. 

Ir has been announced by the Compagnie Générale 
Transatlantique that in the future the ‘ Normandie ” 
will make the New York—Havre run in five days. Under 
the new schedule the vessel will leave New York at 10 a.m. 
instead of midnight, to reach Southampton at 10 a.m. 
five days later, and Havre at 2.30 p.m. on the same day. 


At a special meeting of the General Committee of Lloyd's 
Register, Sir George Higgins was re-elected Chairman for 
the ensuing year, Mr. Arthur L. Sturge Deputy Chairman 
and Treasurer, and Mr. R. M. K. Turnbull Chairman of 
the Sub-Committee of Classification. Sir George McLaren 
Brown was re-elected as a member of the General Com- 
mittee. 

A FERRY vessel which is completely streamlined is being 
completed for the Virginia Ferry Corporation, in the 
United States. Intended to carry passengers and motor 
vehicles between Cape Charles, Md., and Little Creek 
Harbour, Va., the new vessel has an overall length of 
260ft., a breadth of 59ft., and a depth of 19ft. It is con- 
structed entirely of steel, and the streamlining includes 
the entire superstructure and funnel. 


Tx latest figures available show that the fleet of eight 
Imperial Airways air liners of the well-known “ Hannibal ” 
and “ Heracles ”’ class have since first coming into service 
on the company’s routes, spent about 52,000 hours in the 
air. This means that this fleet of four-engined aircraft 
have collectively now flown a total distance of approxi- 
mately 5,000,000 miles, operating night and day, in all 


weathers, and in widely varying conditions of climate. 


Goop progress is being made with the ground organisa- 
tion of the trans- ian air mail route. Work is 
in hand at fifty new landing grounds. Twenty of these 
are now usable, while in the case of others construction is 
welladvanced. At present work is in progress at more than 
thirty intermediate aerodromes and landing fields, while 
ten new sites have been acquired. In addition to the radio 
stations at Ottawa and St. Hubert, which are in operation, 
radio-beacon ee living — for personnel 
have been erected at Kapuskasing, Dane, and Emsdale. 


A Sunpay air service between South Wales and the 
South Coast will be introduced on July 5th next by Railway 
Air Services. On the forward journey a machine will leave 
Cardiff at 9.45 a.m. and is due at Weston-super-Mare 
at 9.55 a.m., Bristol at 10.10 a.m., Southampton at 10.55 
a.m., the Isle of Wight at 11.15 a.m., and the Brighton, 
Hove, and Worthing Airport at 11.45 a.m. The return 
aeroplane will leave the Brighton, Hove, and Worthing 
Airport at 5.40 p.m., and calling at the same places as on 
the forward journey, will reach Cardiff Airport at 7.40 

.m. The machines will connect at Southampton with the 

unday air services to and from the Channel Islands. 


In nse to many requests the special exhibit at the 
Science Museum, which has been formed by the Royal 
Aeronautical Society to mark the seventieth anniversary 
of its foundation, will remain open to the public until 
July 22nd. The exhibit is a remarkable collection of aero- 
nautical objets d’art, ——— medals, engravings, stamps, 
and rare or unique articles connected with ballooning and 
aviation. It has been gathered together with the generous 
aid of many private collectors. Among the objects shown 
are the first aeronautical passport, issued to the famous 
balloonist Green for his crossing from London to Holland 
by air in 1836, a fifteenth century account of Alexander 
the Great and his eagles, one of the earliest printed 
references to flying, and the rare coloured specification of 
Henson’s aerial carriage of 1842 which led to the first 
flight of a power-driven model six years later; only two 
copies of this specification are known. 


Dvurine the course of the next few months the present 
fleet of ten-seater Wibault air liners of the “ Golden 
Clipper " type on the Air France service between London 
and Paris is to be replaced by a fleet of four-engined 
Farman 224’s, derived from the French Air Force machine 
F221, and equipped to accommodate a crew of four and 
forty passengers in five separate, but intercommunicating, 
cabins. The first machine produced—six have been 
ordered by Air France—will be driven by four Gnome- 
Rhone K 14 engines of 800 H.P. each. The second will 
have four Hispano-Suiza 12 XBRS-1 engines, of 690 
H.P. each. The final choice of engines for the remaining 
four machines is to be held over until after the trials of 
numbers 1 and 2. Estimates for a 375-mile non-stop 
flight against a headwind of 30 m.p.h., carrying forty 
passengers, are as follows :—Farman 224 (four K.14’s), 
maximum speed 190-6 m.p.h., consumption 0-528 lb. 
per horse-power-hour, using 65 per cent. of power 
capacity; Farman 224 (four 12 XBRS-l’s), maximum 
speed 187-5 m.p.h., consumption 0-495 lb. per horse- 
power-hour at 70 per cent. of power capacity. 
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A NEW LOCOMOTIVE. 


Tue “ Prairie” type locomotive, described in 
our issue of June 26th, which has just been 
completed at the Doncaster shops of the 
London and North-Eastern Railway, for both 
passenger and fast freight traffic on that line, 
maintains the excellent reputation of Sir Herbert 
Gresley as a progressive designer. In certain 
respects it is remarkable, and, .without fear of 
contradiction, can be said to be the most powerful 
engine running on ten wheels in this country. 
The wheel arrangement adopted is unusual here, 
though not new, yet the only other example which 
we recall at the moment is the experimental multi- 
cylinder engine built some years ago at Derby in 
accordance with Sir Cecil Paget’s proposals. But 
engines with the 2-6-2 wheel arrangement have 
been used to some extent in the United States. 
For instance, John Player’s notable engines of 
years ago which ran on what is now part of the 
New York Central Lines, will be remembered. 
In Europe also the type was at one time popular 
on the Italian railways, and many examples are 
yet in service. Returning to the Doncaster engine, 
we regard the “ Green Arrow ”’ as a direct descend- 
ant of the 2-6-0 three-cylinder engines of the 
** 1000 ” class, first turned out of the same works 
in 1920. We noticed this locomotive at some length 
in our impression of May 7th of that year, and made 
a further reference to it at that time, on December 
31st, when we discussed its principal features. Sir 
Herbert Gresley’s new locomotive, while following 
the previous design in certain respects, resembles 
at the same time his “ Pacifics,” for undoubtedly 
its main feature is the high boiler capacity pro- 
vided. 

Compared with the 2-6-0 class mentioned above, 
the boilers fitted to the new engines have a com- 
bined heating surface of 3110 square feet, against 
2308 square feet, or practically 35 per cent. more, 
and at the same time the grate area is larger by 47 
per cent., being raised from 28 to 41-25 square 
feet. Along with these changes the tractive efforts 


are respectively 30,031 lb. for the old engine 
and 33,730 Ib. for the new, a difference of 
some 12 per cent. only, thus illustrating in a 
marked manner the large steaming capacity avail- 
able in comparison with the cylinder power. The 
boiler itself is like that used for the later ‘‘ Pacifics,”’ 
those working at 220 ]b. per square inch pressure, 
the fire-box and grate being the same, whilst the 
superheater is similar. In fact, the chief deviation 
is in the length of the tubes, which, owing to the 
wheel arrangement, are shorter by 2ft., being 
17ft. in length between tube sheets, comparing 
with 19ft. for the express engines. Comparing the 
1920 design with the present, the relationship 
between the engine weight and the evaporative 
heating surfaces is interesting. For the 2-60 
type the weight per square foot of heating 
surfaces works out at 84-4 lb., and for the 2-6-2 
this figure is practically the same, namely, 85-7 Ib. 
On the other hand, the heating surface allowed per 
square foot of grate is 67-8 in one case and 58-8 in 
the other. As the evaporative power of the heating 
surfaces is roughly inversely proportional to this 
ratio, it will be appreciated that on the basis of 
weight the new design has the greater potential 
power of the two. The only likely criticisms may 
be directed against the leading two-wheel truck. 
Many would prefer a leading four-wheeled truck 
to one of the single axle type, and we admit that 
our own sympathies lie in that direction. On the 
other hand, there can be no denying the fact that 
ample and satisfactory experience has been had 
with a single axle leading truck in conjunction 
with the use of either two or three cylinders ; and 
here it may be remarked that this wheel plan 
lends itself uncommonly well to the use of three 
cylinders, it being possible by its use to get a par- 
ticularly neat design, either in three separate cast- 
ings or in one of the mono-block pattern, as now 
favoured by Sir Herbert. An objection which 
may be raised against the three-cylinder engine 
is the difficulty at times experienced in making a 
really satisfactory arrangement in respect to the 
position of the cylinder between the frames. 
Often it must be placed well forward, immediately 
behind the front buffer beam, meaning that the 
inside motion is under the smoke-box, which is 
therefore from the point of view of accessibility 
far from ideal. With cylinders in line, as in the 
case of this engine, and others with a leading 
“pony” truck, not only is the cylinder lay-out 
greatly simplified, but all parts are considerably 
more accessible, and with the valve motion pre- 
ferred by Sir Herbert, still further improvement in 
this respect is attained. Long experience with 
gears of this kind and improved design involving 
special steels and anti-friction bearings for all pin 
joints and fulerum centres have overcome early 
difficulties, and as Sir Herbert has now some 470 
engines fitted with his valve motion, he is mani- 
festly thoroughly satisfied with it. 

Reviewing this locomotive as a whole, it must be 
agreed that it fully maintains the previous high 
standards initiated by Sir Herbert Gresley, and 
esthetically a point in its favour is that it is not 
“streamlined.” Streamlining may or may not have 
real advantages besides its appeal to the imagina- 
tion of passengers, who may prefer, for no scientific 
reason, to travel in a train hauled by a peculiar- 
looking engine. While, therefore, there may be 
something to be said from the revenue-earning 
point of view for the covering up of locomotives 
in very expensive and equally ugly envelopes, 
what actually on balance there is to be gained is, 
as we have suggested before, still a doubtful 
quantity. The fact that Sir Herbert Gresley 
has omitted it from the ‘“ Green Arrow” whilst 
adopting it for his new versions of the “ Cock 
o’ the North,’’ illustrated in our pages to-day, 
suggests that he recognises that it is only for 
special services, and perhaps on special routes, 
that the expense of external streamlining is 
justified, unless it be looked upon rather as a means 
of keeping steam from obstructing the driver’s 
view than as a means of reducing air resistance. 


Electrical Distribution. 

THE report of the Distribution Committee 
appointed in 1935 to bring under review the organi- 
sation of the distribution of electricity in Great 
Britain was issued on Friday, June 26th. After 
surveying past legislation and referring to facts 
that are well known, it reviews .the present 
position. Lack of uniformity in systems of supply, 
voltages, tariffs, and methods of charging, facilities 
for hire or hire purchase of apparatus, assisted 
wiring, &c., is attributed, as it has been on many 
other occasions, to the large number of separate 
undertakings. The multiplicity of undertakings 








involves multiplicity of boundaries, but no prac- 





tical scheme of reorganisation can eliminate 
boundaries entirely or result in complete uni- 
formity. Substantial improvement is believed, 
however, to be possible. The position is compli- 
cated by the existence of many areas of duplicate 
or competitive powers of supply. Another diffi- 
culty is that in areas in which the local authority 
itself is not the distributing authority, each indi- 
vidual local body has in the majority of cases the 
right to purchase the portion of the distribution 
undertaking within its district, at recurring dates. 
Owing to the many and varied problems that 
arise in connection with distribution, it is 
not possible to present in a small compass a 
comprehensive review of the considerations in- 
volved. The essential features of any scheme 
of reconstruction are, however, believed to 
be a substantial reduction in the number of 
undertakings by the substitution, where appro- 
priate, by larger and more economical under- 
takings; the prevention of the splitting up 
of comprehensive undertakings in consequence of 
the rights of purchase by individual local autho- 
rities ; and the elimination of duplicate powers 
wherever they exist in the same area. It may. 
come as a relief to many in the electricity supply 
industry to know that the Committee does not 
consider that there are adequate grounds for an 
immediate and complete reorganisation on a 
regional basis under public control by the setting 
up of regional boards which would buy out all 
existing undertakings. The disturbance likely 
to be caused has no doubt been deemed to be 
undesirable. 

The schemes of organisation would however make 
provision for the possibility of ultimate public 
ownership of all undertakings, including those 
not at present subject to purchase by the local 
authority. Undertakings would not be transferred 
compulsorily under a scheme of reorganisation 
without a local investigation. The Electricity 
Commissioners would be empowered to delimit 
the country into a number of areas, and 
to appoint for each a temporary District Com- 
missioner with the necessary financial and technical 
assistance forthe preparation of a scheme or schemes 
of reconstruction. Advisory Committees, compris- 
ing representatives of all undertakings in the area, 
are to assist the District Commissioners in a con- 
sultative capacity. Following the preparation of 
schemes, simple machinery is suggested for estab- 
lishing them without undue delay. After pub- 
lishing a scheme, and considering representations, 
the Commissioners are to have the power to 
approve it with or without modifications. The 
scheme becomes operative when it is agreed by all 
the undertakings concerned, or when the individual 
output of any undertaking proposed to be acquired 
compulsorily under the scheme did not exceed 
10 million units in the year ending March 31st, 
1936. In other cases a scheme when approved 
by the Electricity Commissioners would not 
become operative unless confirmed by the 
Minister of Transport, and approved by Parlia- 
ment. It is anticipated that, subject to certain 
conditions, power companies will be retained 
under the area schemes. The powers of the 
Electricity Commissioners in regard to the exercise 
of purchase rights by local authorities are deemed 
to need strengthening. No such rights, the 
report states, should be exercisable without 
the consent of the Commissioners. These are some 
of the more important recommendations, but 
there are others, such as that the Electricity 
Commissioners should be empowered to require 
undertakers to submit and carry out approved 
schemes of extensions for undeveloped areas and 
to offer facilities for the hire or hire purchase of 
apparatus and assisted wiring. Although standardi- 
sation of systems and voltage is one of the maim 
aims, it is admitted that this is not immediately 
practicable without some form of Government 
assistance or a general levy on the supply industry, 
neither of which is justified. It is considered, how- 
ever, that the reorganisation recommended should 
facilitate and expedite standardisation which is 
already being carried out voluntarily by certain 
undertakings wholly or in part. Similarly, it is 
believed that the amalgamation of undertakings 
into a smaller number of larger undertakings will 
be an important step towards standardisation of 
methods of charge and more uniform prices ; 
although the Minister of Transport would be em- 
powered to require all undertakers to offer an 
approved statutory two-part tariff for domestic 
supplies as an optional alternative to a flat charge. 

That the report will be received with open 
arms by the entire electricity supply industry 
is, of course, improbable. Just as many have 
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of electricity, so will opposition, and in all prob- 
ability considerable opposition, have to be 
faced in connection with this new scheme for 
distributing it. Consolation may, however, be 
found in the statement that the fact that it has 
been found possible to vest the control of genera- 
tion and main transmission throughout the United 
Kingdom in the Central Electricity Board, is not 
conclusive evidence that the distribution of elec- 
tricity should be organised on a similar basis. 
The Committee is of opinion that a reorganisation 
of such a revolutionary character would only be 
justified if it were beyond doubt that the con- 
stituent bodies in the electricity supply industry, 
as distinct from the industry as a whole, were 
generally inefficient and incapable of being im- 
proved on a more evolutionary basis. Whatever 
the scheme may fail to do, assuming that it is 
adopted, it will at least open up a new field of 
activity for the Electricity Commissioners, and 
will presumably give rise to more official appoint- 
ments. 








Cunard White Star Liner Queen Mary. 
An ACKNOWLEDGEMENT. 


IN our issue of June 19th we published an illus- 
trated description of the Michell thrust blocks of the 
“Queen Mary.” We frankly admit that this descrip- 
tion was based on an article which appeared in Engi- 
neering on May 29th. It is hardly necessary to say 
that we should not have used the article in our con- 
temporary had we appreciated that it was newspaper 
copyright. The Editor of Engineering having in- 
formed us that the description was his original work, 
we desire to express our regret for having reproduced 
it without proper acknowledgment. 








Fuel Economy in British Industry. 
By J. G. BENNETT.* 


THE economic use of fuel and power is an important 
factor in the cost of production in manufacturing 
enterprises, of operation in transport and of the 
management of hotels, department stores, and other 
non-manufacturing businesses. 

While it is difficult to estimate directly the effect 
of fuel economy in the increased prosperity of the 
fuel-using industries, it is easy to see its direct effect 
in reducing the output of the coal industry. In 1910 
Great Britain, with a population of 41,000,000, con- 
sumed 180,000,000 tons of coal, while in 1934 when 
the population had increased to 45,000,000, only 
161,000,000 tons were used, although the total manu- 
facturing output of the country as well as the general 
level of activity of transport and social life had 
probably increased rather than diminished. 

This reduction was largely due to fuel economy, as 
shown by the industries of which reliable statistics 
are available. In 1910 about 4} million tons of coal 
were required to produce 2,500,000 units of elec- 
tricity, while in 1934 the 16,100,000 units generated 
by authorised undertakings consumed less than 
114 million tons. The gas industry increased its 
output by 65-6 per cent. between 1910 and 1934, but 
its coal consumption only rose by 13-2 per cent. In 
the iron and steel industry particularly close attention 
has been paid to fuel economy, and it is estimated by 
the British Iron and Steel Federation that the industry 
has reduced its fuel bill since 1923 by £4,500,000 on 
an equivalent output. 

It is becoming increasingly recognised that fuel 
economy is a specialised branch of engineering. The 
lead in this respect was given by the Federation of 
British Industries which on a suggestion made during 
the war by Professor Bone established a Committee 
on Fuel Economy, of which Professor Bone is still 
Chairman. 

The Fuel Economy Department of the Federation 
has helped to set many important industrial firms 
on the road to reduced fuel costs, but it acts rather 
as a specialist who is called into consultation in special 
circumstances than the regular family physician. The 
role of family physician to an industrial company 
in the matter of fuel economy is filled by the Fuel 
Department headed by a trained fuel officer. It is 
therefore of interest to know the extent to which the 
leading industries of the country maintain such 
departments as a regular part of their organisation. 

The Combustion Appliance Makers’ Association 
(Solid Fuel) recently had occasion to make a general 
survey of the leading industrial companies, and the 
results of this survey are given in the present article. 

Public companies in Great Britain having a capital 
of £1,000,000 and upwards were approached, and 
asked to furnish details of their fuel departments ; 
435 inquiries were sent out to companies having a 
total capital exceeding £1,000,000,000, and 257 replies 
were received. This represents 59 per cent. of the 


* Combustion Appliance Makers’ Association (Solid, Fuel). 








total number of inquiries, and, having regard to the 
fact that the investigation was carried on entirely 
by correspondence, it can be regarded as satisfactory. 

Of the companies which sent. replies to the ques- 
tionnaire, 244 per cent. reported that they either 
maintained fuel departments or employed an officer 
who was charged specially with fuel economy. This 
represents 14} per cent. of the total number of com- 
panies having a capital of over £1,000,000 in the 
country, and even allowing for a certain number which 
may have fuel departments, but did not reply to the 
inquiry, it is safe to estimate that not more than 
20 per cent. of large companies have any officers in 
special charge of fuel economy. The percentage is 
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Principles of Combustion in the Steam Boiler Furnace. 
By A. D. Pratt. London: Babcock and Wilcox, Ltd.— 
During recent years it has become more apparent that a 
knowledge of the theory of combustion is necessary to 
those in charge of boiler operation for the economic genera- 
tion of steam, which is now such an important factor in 
industrial enterprise. This book has been written with the 
object of supplying that knowledge, and although the 
formulze and chemical terms make it unsuitable for the 
average boiler operator, it will be easily understood by the 
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certainly lower with the smaller companies, but no 
reliable estimate can be made which would be applic- 
able to all companies, irrespective of size. 

These figures appear to indicate that there is still 
scope for very considerable advances in fuel economy, 
since nothing can be so effective as constant and 
regular supervision of fuel costs and fuel supplies by 
an officer who specialises in this work. 

It is, however, to be noted that only a small pro- 
portion of the firms which employ fuel officers have 
properly organised fuel departments. The figures 
are, in fact, only 5} per cent. of those who replied to 
the questionnaire and only 34 per cent. of all the firms 
approached. It is probably safe to say that not 
5 per cent. of the large industrial concerns in the 
country maintain organised fuel departments. 

The foregoing figures apply to all large companies, 
irrespective of their sphere of operation. They 
include manufacturing companies, public utilities, 
transport companies, shipbuilding, stores, hotels, &c. 
The only classes that have not been included are the 
fuel-producing concerns, i.e., colliery and gas com- 
panies. These were not approached on account of the 
difficulty of deciding which members of their staffs 
might or might not be regarded as fuel officers. 

Table I shows the distribution of fuel departments 
by industries, and it will be seen that by far the highest 
percentage of organised fuel departments are found, 
as might be expected, among the railways, and after 
them in the iron and steel industries. On the other 
hand, the textiles are highest among the industries 
employing fuel officers, but having no organised 
department. This is an interesting commentary on 
the generally held belief that the textile industries 
pay insufficient attention to fuel costs. 


TaBLeE II.—Analysis of Data Supplied by Industries. 
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Table II shows the degree of response obtained 
from the different industries. This was highest from 
“ other manufacturing and non-manufacturing com- 
panies,” textiles taking the second place. 

A more detailed examination of the » other manu- 
facturing companies”’ shows that foodstuffs stand high- 
est in the list of those taking an interest in fuel 


economy. 








On June 23rd, the night express from Madrid to Galicia 
collided head on with a goods train at the entrance to the 
Fragas tunnel, near Ponserrada. BHighteen people were 
killed and forty injured. 
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charge engineers with whom the author is particularly 
concerned. It covers all phases of combustion and deals 
with the various types of fuels, and although the calcula- 
tions and tables given are approximate, they are sufficiently 
accurate for boiler-house work. The book will be found 
interesting to students and of value to those in charge of 
boiler-houses. 


Engineering for Nautical Students. By N. A. Fisher, 
A.M.I. Mech. E. Glasgow: Brown, Son and Ferguson, 
Ltd. Price 5s. net.—Based on the syllabus of the Central 
Board for the Training of Officers for the Merchant Service, 
the object of this book is to provide a guide for marine 
apprentices and candidates for masters’ certificates. It 
covers the wide range of engineering appliances found on 
board ships and its concise simple style will make the con- 
tents easily understood by those for whom it has been 
produced. 
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III. 


(Concluded from page 685, June 26th.) 


British Gas FEDERATION. 


HE main purpose of the British Gas Federation, of 

28, Grosvenor-gardens, 8.W.1, is the provision of 
advice and assistance in the choice of gas-burning 
equipment and the encouragement of the use of gas 
for industrial and commercial purposes. The main 
part of the Federation’s stand at the British Chemical 
Plant Exhibition, 1936, was illustrative of the work of 
the newly formed Industrial Gas Development 
Centres, which have recently been set up all over the 
country to help gas undertakings to advise con- 
sumers on the choice and maintenance of gas-burning 

















FIG. 18—DRYING OVEN-—B.G.F. 


equipment. For this reason, in addition to the 
equipment mentioned above, the various applica- 
tions of gas were illustrated by means of photographs 
of actual installations, and by means of technical 
literature of a particularly useful type. 

In addition, modern gas equipment for the labo- 
ratory was abundantly illustrated by the latest type of 
Bunsen burners, the Bornkessel glass-blowing burners, 
sink type water heaters, water stills, and so on. Other 
laboratory equipment included a well-finished drying 
oven using recirculated air, designed to main- 
tain temperatures up to 300 deg. Cent. accurately 


all descriptions. The direct type air heater fired by 
gas is visible below the drum of the dryer. 


Tue Monp Nicxet Company, Lrp. 

The employment of nickel and nickel alloys in 
the fabrication of chemical plant was demonstrated 
by the Mond Nickel Company, Ltd., of Thames 
House, Millbank, Westminster. In the first section 
Monel metal was represented by a model centrifugal 
basket, of a design which is used extensively 
in the drying of sulphate of ammonia. A filter leaf 
by Manlove-Alliott was also part of the exhibit. The 
strength, elasticity, toughness, and ease of working 
of Monel metal, which make it well adapted to weav- 
ing processes, combined with its resistance to corro- 
sive action, have led to this metal becoming an estab- 
lished material for this application. A Ni-Resist 
3in. light sluice valve, by Glenfield and Kennedy, was 
displayed in the nickel cast iron section, together 
with Ni-Resist valve seats used in contact with corro- 
sive liquors, and a Ni-Resist filter press as employed 
for the filtration of caustic liquors in soap works. 
Trays specified for a special chemical process were 
exhibited as examples of the recently introduced 
nickel alloy ‘“ Inconel,’ which possesses excellent 
mechanical and corrosion-resisting properties, and 
is also amenable to fabricating operations. In the 
cold-worked condition, a tensile strength of as high 
as 85 tons per square inch is realised. From the many 
well-known applications of 8/18 nickel-chromium 
corrosion-resisting steel in the chemical industry, 
the example chosen as being generally representative 
was a valve of this metal manufactured by the Audley 
Engineering Company. 

To illustrate an application of pure nickel, part of 
the equipment used in the hydrogenation of oils was 
shown, namely, a model gauge for containing the 
catalyst and also a perforated top of full size. 


NEGRETTI AND ZAMBRA. 


The multi-point: recording pyrometer, illustrated 
in Fig. 21, was to be seen amongst a large variety of all 
types of recording instruments on the stand of 
Negretti and Zambra, of 38, Holborn-viaduct, 
London, E.C.1. It provides a record of up to six 
temperatures in different colours—black, red, green, 
violet, brown, and blue—on a chart, twenty-four 
hours of which is visible. The charts last fifty days, 
and move }in. per hour, the chart being positively 
driven by pegs. The ribbons last about a year, and 
a synchronous motor model is available which 
obviates the necessity for winding. The marking on 
the chart is by means of a multi-coloured ribbon, 
similar to a typewriter ribbon; each temperature 
point being represented by a different colour, the 
colours marking in rotation. The ribbon operates 





between two spools and automatically advances each 








FIG. 19—ROTARY DRYER-B.G.F. 


to within plus or minus 34 deg. Cent. all over the 
working space. The oven can either be used for 
quick drying, in which case the adjustable air slides 
can be opened to give any desired degree of recircu- 
lation, or it can be used for such purposes as ageing 
rubber. The oven is constructed by Griffin and 
Tatlock, Ltd., Kemble-street, W.C.2, and _illus- 
trated in Fig. 18. 

A further piece of equipment, illustrated in Fig. 19, 
was a rotary louvre type dryer, manufactured by 
Dunford and Elliott, Attercliffe Wharf Works, Shef- 
field. It is suitable for drying granular materials of 











time, ensuring a clear trace on the chart. When the 
end of the ribbon is reached, the drive is auto- 
matically reversed, so that the ribbon rewinds on 
the other spool. In order to use the entire width of 
the ribbon, the track can be adjusted when the chart 
is renewed by one turn of the key. The ribbon lasts 
for a year or more. 

The galvanometer is of the moving coil type, spring 
controlled, and double pivoted, with spring jewelled 
bearings. In the thermo-couple instrument it is 
fitted with automatic “cold end ” compensation, 
consisting of a bimetallic strip attached to the hair 


spring. It is provided with zero adjustment. The 
movement is totally enclosed in a separate box inside 
the main case, the scale and indicating pointer being 
viewed through a glass window. The galvanometer 
case is mounted on shock absorbers, ensuring clear 
records under vibration. The automatic mechanism 
is fitted with mercury tube switches, thus avoiding 
trouble due to faulty contacts. A numbered indicator, 
with colour corresponding to the record, shows through 

















FIG. 21—MULTI - POINT PYROMETER—NEGRETTI 


the window below the lock which temperature point 
is in contact. 


FretH-VicKEerRS STAINLESS STEELS, LTD. 


The great advances in the technique of stainless _ 
steel production have resulted, it is claimed, in the 
defeat of the bogie of “‘ weld decay,”’ an effect of the 
heat of welding which caused the stainless properties 
of the steel to disappear in the vicinity of the weld. 
To overcome the effect, heat treatment had to be 
used after welding, which caused great inconvenience 
in the case of such articles as welded steel tanks, &c., 
which, by reason of their size, could not easily be 
heat treated. Modern stainless steel, however, can 
now be produced to withstand welding, and the welded 





FiG. 20—‘*‘ STAYBRITE "’ 





steel tanks shown in Fig. 20 are examples of this. 





WELDED TANKS—FIRTH - VICKERS 


They are a group of “‘ Staybrite ” steel tanks, for the 
manufacture of high grade chemical products, part 
of a contract for 102 made by Robert Jenkins and 
Co., Ltd., Rotherham, from Firth-Vickers “ Stay- 
brite ” F.D.P.+ quality acid resisting steel, and were 
shown by Firth-Vickers Stainless Steels, Ltd., Staybrite 
Works, Sheffield. The necessarily limited confines 
of the stand did not permit a great variety of plant 
to be shown, but amongst other interesting exhibits 
was a 100 gallons steam-jacketed boiling pan built by 
Thompson Brothers, of Bilston ; a selection of “‘ Stay- 
brite’ steel tubes and tube fittings, by Talbot- 
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Stead Tube Company, Ltd.; an 80-quart mixing 
bowl and two “ Staybrite ’’ steel buckets, made by 
T. F. and J. H. Braime, Ltd.; a sample drum fabri- 
cated by Fredk. Braby and Co., Ltd., Liverpool ; 
 Staybrite ” steel tubes, by Accles and Pollock, 
Ltd.; a “‘ Staybrite ’’ bucket, a pail, and a maslen, 
by Jos. Sankey and Co.; as well as “ Staybrite ” 
shovels, screws, nuts, bolts, rivets, wedge wire, and 
innumerable other small details which can now be 
obtained in this acid resisting steel. 


DovuxitTon AND Co., Lrp. 


Prominent among the exhibits of stoneware porce- 
lam on the stand of Doulton and Co., Ltd., 28, 
High-street, Lambeth, S.E.1, was the rotating stone- 
ware jar shown in Fig. 22. Equipped with a central 
spindle and spiders at each end, the drum serves as 
a means of “ dipping ” small castings and other parts 
into pickling or plating solutions. The drum is pro- 


















FIG. 22—STONEWARE JAR—DOULTON 


vided with an internal worm baffle, which causes the 
contents to be fed from one end to the other, enabling 
a continuous process to be made of the dipping opera- 
tion, thus eliminating yet another poimt at which 
production is held up for an individual handling. 
The size of the drum shows its capacity for small 
castings, &c., and the fact that such a machine can be 
made satisfactorily of stoneware, and with the refine- 
ments and equipment which makes a modern machine 
of what used to be merely a receptacle for acid, is a 
striking example of the progress in this class of 
material. 


SrEBE, GORMAN AND Co., Lrp. 


The “ industrial risks ’’ incurred by factory workers 
in the course of their daily routine are nowadays 
amply guarded against by various means, most of 
which are developed as soon as the process is brought 
into use which necessitates them. Thus the sand 
blaster, the spray painter, and the welder are no 
fonger looked upon as extraordinary figures when 
attired for their work in the “armour” developed 
for their protection. Nevertheless, few engineers 
ever consider the care and experimentation applied 
to the production of this safety clothing, which, if 
it is not to be discarded by the worker, must also be 
as comfortable and unobstructive as possible; nor 
is the equipment provided for first-aid purposes given 
the interest which it merits. Siebe, Gorman and Co., 
Ltd., of 187, Westminster Bridge-road, 8.E.1, have 
long been specialists in both branches, and their 
names are well known to fire brigades, first-aid men, 
and others whose work requires the use of such equip- 
ment. The Novita oxygen resuscitating apparatus 
has already been described in THE ENGINEER on 
several occasions. The latest development is the 
Novox, an apparatus in which a mixture of 93 per 
cent. oxygen and 7 per cent. carbon dioxide is used, 
a treatment recommended for cases of carbon 
monoxide or other gas poisoning. The reason for this 
new treatment is that while oxygen is required to 
counterbalance the amount going into simple solution 
in the blood passing through the lungs, and while 
oxygen expels the carbon monoxide five or six times 
as fast as an equivalent volume of air, nevertheless 
an excess of carbon dioxide is expelled from the body 
owing to the mereased breathing caused by lack of 
oxygen induced by carbon monoxide. As soon there- 
fore as the acute lack of oxygen has been relieved by 
the inhalation of pure oxygen, the breathing diminishes 
rapidly, and the carbon monoxide is not expelled 
rapidly. To overcome this defect and obtain a 
maximum expulsion of carbon monoxide, the addition 
of about 7 per cent. carbon dioxide to the oxygen 
used for treatment is recommended, since carbon 
dioxide is the natural stimulant to breathing. Siebe, 
Gorman and Co., Ltd., displayed the apparatus 
required, together with their many other products. 
The gas mixture is provided in cylinders distinctively 
marked, and the apparatus contains two of 15 cubic 
feet capacity at a pressure of 120 atmospheres, a 
reducing valve which is self-adjusting to different 
cylinder pressures, a quantity metering hand-con- 
trolled valve graduated from 0 to 30 litres per minute, 
a flexible breathing chamber, and a face mask. In 
case the rate of breathing of the patient is excessive, 


mask. Other products of the firm were displayed 
in many forms on the stand. 





ENAMELLED Mertat Propucts CorPoRATION Lp. 


The stand of Enamelled Metal Products Corpora- 
tion (1933), Ltd., of Artillery House, Artillery-row, 
Westminster, provided a comprehensive display of 
Pfaudler glass-lined products, among which was a 
complete distillation outfit, Fig. 23, glass - lined 
throughout, as a unit. Its resistance to mineral 
or organic acids, particularly hydrochloric, makes 
such equipment of great use in the chemical industry. 
A double-motion gate type mixer,glass-lined through- 
out on the Pfaudler system, and fitted with melting 
and heating tanks, was also shown. The agitator 
drive is by fast and loose pulleys or by. direct 
geared electric motor, as required, the gearing, 
being totally enclosed. The agitator itself is entirely 
glass enamelled, making discoloration or contamina- 
tion of the contents impossible. A number of storage 
tanks provided a representation of the “ inter- 
mediate ’’ and “ junior ” series, which are standardised 
in design, being built on a production basis. The 
‘** mtermediate ” tanks are available, both in single 
shell and jacketed constructions, and can be obtained 
with various alternative accessories. The con- 
struction is welded and special sloping bottoms are 
provided to ensure complete drainage. These tanks 














FIG. 23—GLASS - LINED STILL—E.M.P. 


are available in capacities from 28 to 320 gallons, 
whereas the “junior” tanks range from 5 to 80 
gallons. Vacuum pans for processing delicate 
extracts, such as insulin, are also made with Pfaudler 
glass linings, and there is a range of glass-lined equip- 
ment for the dairy and ice-cream industries, for wine, 
spirits and allied products (fermenters, mechanical 
ageing, &c.), for the brewing industry (fermenting, 
conditioning, chilling, bottling, &c.), for the pre- 
served foods industries, and many more. Pfaudler 
glass-lined equipment is now entirely made in 
Great Britain. 


Brown Bayteys STEEL Works, LTp. 


The importance of corrosion and heat-resisting 
steels in the chemical industry was well exemplified 
in the Exhibition. As a matter of history, steels of 
this type were patented in this country by Krupp in 
1913, and they were first made here under licence at 
about the end of 1923, the two licensed manufacturers 
being Brown Bayleys and Messrs. T. Firth and Sons, 
the steel made by the latter firm in this way being 
“* Staybrite.” ‘‘ Anka,” which is the steel made by 
Brown Bayleys Steel Works, Ltd., of Leeds-road, 
Sheffield, is widely used in the construction of chemical 
plants, but, like other similar steels, it requires heat 
treatment after welding. This necessity arises from 
a tendency to intergranular corrosion, a tendency 
found in all steels of this type after they have been 
heated, even for short periods, to a dull red heat. 
Brown Bayleys have overcome this difficulty by pro- 
ducing a special form of “‘ Anka,’’ known as “‘ Weld- 
anka,’’ which is quite free from intergranular corro- 
sion and can be used perfectly satisfactorily in the 
welded condition without any subsequent heat treat- 
ment. ‘‘ Weldanka’”’ is produced under the firm’s 
patents, the essential feature being an addition of 
silicon to the steel. This silicon not only overcomes 
intergranular corrosion, but markedly increases the 
resistance of the steel to attack by various acids and 
to oxidation at high temperatures, features of con- 
siderable importance in chemical engineering. Some 
ten years ago Brown Bayleys added molybdenum to 





*BB4K.” This steel is well known in the chemical 
industry in this country as having considerably 
greater resistance to many chemicals than ordinary 
stainless steels. It is now made in a form which does 
not require heat treatment after welding. ‘‘ Brearley 
K,” quite a different material, is a high-chromium 
stainless iron, sensibly free from nickel, which has 
been used particularly in the nitric acid industry. 
It is intended for riveted constructions, though it 
can be welded. Recently, a large tonnage has been 
used in the sugar industry. For the purposes coming 
within its scope, it has the merit of being cheaper 
and more easily fabricated than the other special 
steels. 

In addition to these four materials which were on 
exhibition, reference may be made to the list recording 
the behaviour of these steels in contact with many 
corrosive chemicals, and attention was called to the 
important influence of impurities under working 
conditions on the degree of corrosion which may be 
found. 


Watson, LAIDLAW AND Co., Lrp. 


As an example of the centrifugal machines, in the 
manufacture of which Watson, Laidlaw and Co., Ltd., 
of 98, Laidlaw-street, Glasgow, specialise, we illus- 
trate in Fig. 24 an electrically driven model. The 
machine has a copper basket and a copper-sheathed 
spindle, and the case and cover are lined with copper. 
The basket is designed to run at a standard speed 
of 1100 r.p.m. The safe working load of this machine 
is 452 Ib., but the same type can be obtained in capa- 





































. FiG. 24—481N. CENTRIFUGAL—WATSON, LAIDLAW 






cities ranging from 1901b. to 866lb., the speed of 
the basket, of course, falling somewhat at the higher 
capacities. The basket has a central bottom dis- 
charge valve through which the dried contents are 
discharged into a conveyor, bin, or other receptacle, 
whilst the liquid is discharged through the outlet 
spout in the monitor case. Baskets can also be made 
of a variety of materials to meet corrosive conditions. 
Thus, bronze, Monel metal, stainless steel, aluminium 
or steel covered with vulcanite, and so on, are used. 
A basket made entirely of Monel metal was shown on 
the stand. For the handling of free-drying crystalline 
and granular materials, the self-discharging basket 
is employed. The design is such that the contents 
will not lie in the bottom when the machine is stopped, 
but fall through it. 


THOMAS BROADBENT AND Sons, Lp. 


The stand of Thomas Broadbent and Sons, Ltd., 
of Central Ironworks, Huddersfield, exhibited a self- 
contained 26in. fixed spindle, belt-driven centrifugal, 
having a perforated vulcanised steel basket with 
gauze linings and vuleanised and acid resisting 
fittings throughout, such as a lead-lined monitor 
case, lead-covered top, &c. This machine has a self- 
contained ball-bearing countershaft, which combines 
a plate clutch and fast pulley. It is stopped or 
started by the movement of a lever. This machine 
is suitable for handling a great variety of chemicals 
in small quantities. The range of centrifugals avail- 
able covers most needs, whether for under-driven or 
over-driven, with direct or separate electric drive, 
belt driven, or driven by water or steam. Examina- 
tion of the baskets reveals the attention paid by the 
makers to the importance of scientific construction 
from suitable materials. The baskets can be fabri- 
cated from different metals to meet requirements, 
whether in steel, vulcanised steel, stainless steel, 
Monel, copper, aluminium, or in composite metals. 
A variety of screen linings is also available. A 
laboratory model of a self-discharging centrifugal was 
shown on the stand, together with a collection of 
special metals, samples, and photographs, illustrating 
the various details and applications of Broadbent 
centrifugals. 


INTERNATIONAL ComBUSTION, LTD. 
The various machines shown by International 








an additional valve allows air to be admitted to the 





“ Anka ”’ steel, and obtained the special form 








Combustion, Ltd., of Aldwych House, W.C.2, have 
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been fully described in Toe ENGINEER on numerous 
occasions. The exhibit included the Raymond roller 
mill, the Rotap automatic shaker, and the range of 
Hum-mer electric screens, all well known to our 
readers. In addition, a Hardinge thickener was 
shown, combined with a Rovacfilter plant, as used 
to clarify washery water at an anthracite colliery. 
The Vacseal grit pump, a machine which has been 
well known for a number of years, was shown in its 
redesigned form, as illustrated in Fig. 25. The pump 
is specially designed and constructed for the arduous 
work of pumping abrasive materials and thick pulps. 
Every part of the pump that comes into contact with 
the material is lined with a special soft abrasion- 
resisting rubber. This rubber is attached to the 
metal by a special patented process, and lasts, we 
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an external visual examination of the vessel, both 
under test and working conditions. They possess 
the great advantage that they can be used on sheets 
tin. thick, as well as on thicker plates. During 
the development of this design, tests to destruction 
were made on jacketed vessels with flat walls, with 
the object of determining the efficiency of the welded 
joints of the stay. We are informed that in no case 
did the welds fail or leak and final failure was due to 
the shearing out of an approximate circle of the 
inner plate, the welds remaining intact. 

The firm also exhibited a model of the Dracco 
filter system, manufactured under licence from the 
Dust Recovery and Conveying Company, of Cleve- 
land, Ohio. The system consists of a series of cylin- 
drical cases each containing a series of dust bags. 
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FIG. 25—RUBBER-LINED PUMP—INTERNATIONAL COMBUSTION 


understand, from five to ten times longer than steel 
or other special metals used in the manufacture of 
pumps working under these conditions. With a 4in. 
grit pump handling jin. granite chippin gsat the rate 
of 10 tons per hour, density 3 to 1, the average life 
of the impeller is 2000 hours. The life of previous 
metal impellers was about 150 to 200 hours. 

The pump is completely rubber covered, and can 
therefore be used for handling slurries which are 
acid or otherwise corrosive. 

The design of the impeller has been modified to give 
greater stability and improved efficiency, its under- 
side being so shaped as to act-as an air pump to pro- 
duce the suction on the gland chamber. The elimi- 
nation of all parts in possible contact with the 
material which are not rubber covered has rendered 
unnecessary a complete range of pumps designed for 
the purpose of handling corrosive slurries. The two 
types of work can now be carried out by the single 
design. 


ASHMORE, BENSON, PEASE AND Co., Lip. 


The demand for large diameter jacketed vessels 
for the storage of oils and other liquids, occasioned 
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FiG. 26—TUBULAR STAY—ASHMORE 


hydrogenation is an instance, has called for vessels 
having stays which do not penetrate the inner liquid- 
containing vessel. The design of stay adopted by 
Ashmore, Benson, Pease and Co., Ltd., is shown in 
Fig. 26, from which the method of construction will be 
obvious. It will be seen that the centre of the stay 
is open to atmosphere, forming an inspection pocket 
through the jacket to the inner wall surface and 
allowing all welds to be seen from outside. The 
steam-tightness of the stays can be determined by 





A dust hopper is placed beneath each casing and the 
casing top carries a mechanism for shaking the bags 
by means of compressed air. When the exhauster 
used to draw the air or gas through the system is 
started, the dust-laden air is drawn first into the filter 
hoppers, where the coarser particles are precipitated 
at once, but all the fine dust is carried up with the gas 
or air into the filter bags. As this air or gas passes 
through the filter fabric, the entrained solids are 
deposited in a uniform layer on the insides of the bags 
and the cleaned air is drawn out. 

All the filter bags in each compartment are hung 
from a framework attached to the piston-rod of the 
shaking piston. The main distributing valve supplies 
compressed air to each filter compartment in rotation, 
and the air pressure closes a damper which cuts this 
compartment off the line, and at the same time 
actuates the shaking piston, the vigorous agitation of 
which loosens the dust on the inside of the filter bags. 
During bag shaking a small amount of atmospheric 
air is admitted at the top plate, causing an air flow 
through the filter bags in the reverse direction. This 
air carries down into the hopper the dust shaken 
loose from the filter cloth. The operation lasts from 
two to four seconds. For industrial gases where 
ingress of air would not be permissible, or for pressure 
operation, the reverse flow feature and the disposal of 
the exit gases are suitably modified. 


THE INTERNATIONAL ELECTROLYTIC PLANT COMPANY. 


The International Electrolytic Plant Company 
exhibited the Knowles cells for the production of 
hydrogen and oxygen. The standard type runs at 
2-125 volts, and, according to the number of elec- 
trodes, will carry any load from 500 to 12,500 amperes 
ormore. One exhibit was a cell fitted with five Knowles 
special electrodes. This cell, though of the same 
size as the standard cell with the same number of 
electrodes, will carry 1000 amperes at 2-0 volts, 
generating 16-1 cubic feet of hydrogen and 8-05 cubic 
feet of oxygen per hour, with a consumption at 2 
volts of 124 kWh per 1000 cubic feet of hydrogen, 
measured wet at 20 deg. Cent. and 760 mm. absolute 
pressure. A feature of this cell is that it will carry 
a 100 per cent. overload at a cell voltage not above 
2-3 for indefinite periods. A special device enables 
the temperature of the electrolyte to be maintained 
constant at all cell loads, thus ensuring maximum 
efficiency under all conditions. Another exhibit 
consisted of a larger cell, sectioned. to show the 
internal construction and connected to a set of auto- 
matic water feed and gas-washing tanks. The auto- 


matic feed tank delivers distilled water to a number of 


cells, maintaining the desired level of the electrolyte 
constant, irrespective of the load, whilst the washer 
removes electrolyte spray carried over with the gases 
and returns it to the cells, so that loss of electrolyte 
is negligible. A special device ensures equal pressure 
on both sides of the diaphragms. 


British OxyGEN Company, Lip. 


The various methods of welding and the types of 


equipment available were demonstrated on the stand 
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of the British Oxygen Company, Ltd., North Circular 
Road, Cricklewood. The welding of steel, as shown 
in Fig. 27, as well as other materials, was demon- 
strated, notably of copper, Monel metal, stainless 
steel, lead, aluminium, and others of the ferrous and 
non-ferrous metals which are so largely used in the 
construction of chemical plant. Copper up to 4in. 
in thickness is oxy-acetylene welded in the manu- 
facture of tanks, parts of beer carbonating plant, 
jacketed vessels, and soon. Aluminium up to 3in. thick 
is used to make pans and vessels which find numerous 
applications in the chemical industry. Where corro- 
sive action must be safeguarded against, stainless 
steel of different kinds and in gauges from the thinnest 
upwards is welded in the form of drums, vats, tanks, 
and many other parts of plant which are required in 
the numerous industries based on chemical engineer- 
ing. Apart from its use in the actual manufacture of 

















FIG. 27—WELDING A STEEL TANK— 
BRITISH OXYGEN 


chemical plant, oxy-acetylene welding plays a very 
important part in maintenance in chemical works, 
chiefly in the weldmg of piping and in the making 
and repair of smail fittings. A special feature of this 
exhibit was a small display and demonstration of the 
utilisation of oxy-acetylene lead burning in chemical 
works. 

ScIENTIFIC AND INDUSTRIAL 
RESEARCH. 


The Department of Scientific and Industrial 
Research needs no introduction to readers of THE 
ENGINEER nor does its work require definition, as so 
many papers and communications of the Depart- 
ment have been published in these pages. The exhibit 
illustrated some of the directions in which research 
carried out under the auspices of the Department 
is assisting the British chemical engmeering mdustry. 
Several of the exhibits were illustrated by short 
cinema films. 

The exhibit of refractory articles from the National 
Physical Laboratory illustrated some of the uses of 
special materials and technique applied to metal- 
lurgical and high-temperature research. 

Of the various materials, thoria is the most refrac- 
tory, having a melting point exceeding 3000 deg. 
Cent. Thoria pots are suitable for melting the noble 
metals—gold, palladium, platmum, rhodium, and 
iridium—the freezing points of which are used in the 
calibration of pyrometers. 

Pure magnesia melts at 2800 deg. Cent., and may 
often be used to replace the much more expensive 
thoria. 

Beryllia melts at a temperature above 2400 deg. 
Cent., and is often more suitable than magnesia in 
cases where there is a danger of reduction of the oxide 
with formation of the metal. 

Alumina melts at 2060 deg. Cent. This material 
can be prepared in a gas-tight, translucent form, 
which consists of a dense mass of crystals identical 
with the mineral corundum. Two pots of this 
material were shown. In addition to being gas-tight at 
high temperatures, a most valuable property, this 
material has a very high electrical resistance, mecha- 
nical strength, and thermal conductivity, and has been 
used for the insulating cores of high-duty sparking 
plugs. The material is also very resistant to chemical 
attack by slags and gases. 

Glazed china clay alumina muffles are sufficiently 
gas-tight for many purposes, and are cheaper than 
recrystallised alumina. 

The carborundum ware shown was noteworthy for 
its high thermal conductivity, and has many uses in 
which this quality is needed. For prolonged service, 
a temperature of 1400 deg. Cent. should not be 
exceeded. 

The thermo-couple protecting tubes, and the pot for 
thermal analysis, are further examples of apparatus 
for metallurgical research. 


DEPARTMENT OF 


THe TINTOMETER, LTD. 


The Tintometer shown in Fig. 28 is manufactured 
by Tintometer, Ltd., The Colour Laboratory, 
Milford, Salisbury, Wiltshire, and is a convenient and 
robust form of colour meter. Selections of red, yellow, 
and blue colour scales are available to allow the 
matching of any colours. In one model, a set of 
neutral tint slides is provided for dulling bright 
colours, together with eighty-one red, yellow, and 
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blue slides. 


to be carried out. 

















FiG. 28—TINTOMETER COLOUR METER 


permanent glass colour standards, which are com- 
parable with solutions of known hydrogen-ion con- 
centration containing various B.D.H. indicators, 
obviously a great convenience. The B.D.H. Lovibond 
Nessleriser, a third version of the instrument on view, 
enables certain colorimetric determinations to be 
carried out- without the necessity for preparing large 
numbers of standard solutions for the purpose of com- 
parison. Standard colour discs of various kinds are 
available for the Nessleriser, and, indeed, any desired 
range of standard colour glasses can be prepared for 
particular applications. 


THE ALUMINIUM PLANT AND VESSEL CoMPANY, LTD. 


The 2-ton R.P.V. Sommer Linseed Oil Stand Oil 
plant, shown in Fig. 29, was exhibited by the Alumi- 
nium Plant and Vessel Company, Ltd., Point Pleasant, 
Wandsworth Park, 8.W.18. The plant is used for 
polymerising the oil in an absence of air, and consists 
of a heating tank connected to an overflow vessel to 

















FIG. 29—LINSEED OIL STAND OIL PLANT— 
ALUMINIUM PLANT 


take care of the expansion liquid from the main tank. 
Heating is effected by an oil burner of the firm’s design, 
shown below the main tank. The plant is illustrated as 
shown on the stand placed on legs without any furnace, 
which would normally be built on the site of brick. 
The design of the furnace was shown, however, on 
the floor by means of a coloured diagram. Its design 
allows for a ring combustion chamber, the flue 
gases being removed on the side opposite to the oil 
burner. In the centre of the ring a gas burner is 
fitted, which is automatically controlled by a thermo- 
stat, allowing the heating rate of the oil to be “ held ” 


The method by which these slides are 
brought into use is particularly convenient, and the 
apparatus can be used in various positions, whilst 
its accessories can be modified to meet specified 
requirements. The Lovibond comparator, which was 
also shown, contained in a handy bakelite case, is 
a smaller apparatus, which enables hydrogen-ion 
coneentration and quantitative tests of many liquids 
This apparatus possesses a set of 








and preventing excessive ebullition or burning, owing 
to too rapid heating, from taking place. 

The vessel itself is an interesting construction of 
aluminium, and is fitted with a copper bottom by 
means of the bolts and flanges-shown, together with 
the steel stays visible between the upper and lower 
flange joints, It is fitted with the usual pressure gauge 
and thermometer gear, as is the expansion tank, 
which is visible in the background of Fig. 29. In 
addition, an interesting range of heat exchangers was 


Among his well-known books we may recall his 
treatise on “ Steam Power ”’ of 1915, his ‘“‘ Balancing 
of Engines,” and his volume on “ Valves and Valve 
Gear Mechanisms.” Other literary work comprised 
contributions to the ‘‘ Proceedings” and ‘ Trans- 
actions ” of the various institutions and to the tech- 
nical Press. 

But he will be remembered principally as the Pro- 
fessor of Engineering and the Dean of the City and 
Guilds Engineering College, where his work over a 








shown on the stand. 


OTHER EXHIBITORS. 


The Dorr-Oliver Company, Ltd., of Abford House, 
Wilton-road, Westminster, exhibited the Dorr range 
of thickeners, classifiers, &c., which are well known 
to our readers, and which have been described on 
numerous occasions. Henry Balfour and Co., Ltd., 
of Durie Foundry, Leven, displayed models of a 
combined distillation retort and water gas generator 
in one unit, which was of great interest, and of the 
Field gas washer. Models were also used by United 
Water Softeners, Ltd., of Permutit House, Gunners- 
bury-avenue, Chiswick, to show the function of 
Permutit base-exchange water-softening plants. The 
Locker Trayco electric vibrating feeder, which is 
placed under a storage bin and given the correct 
vibration, was shown by Thomas Locker and Co., 
Ltd., Warrington, Lancs. George Scott and Son 
(London), Ltd., of Artillery House, Artillery-row, 
exhibited the Scott high-vacuum distillation plant 
in conjunction with Enamelled Metal Products 
Corporation (1933), Ltd., already mentioned. The 
Saunders Valve Company, of Drayton-street, Wolver- 





described in THE ENGINEER on March 27th, page 347. 
Filters and pumps of various types for various pur- 
poses were displayed by 8S. H. Johnson and Co., Ltd., 
Carpenter’s-road, Stratford, E.16. Bennett, Sons, 
and Shears, Ltd., of 9-13, George-street, Manchester- 
square, W.1, showed a rotating economiser and a rapid 
circulating evaporator, as well as a combined vacuum 
still and extraction apparatus. A process for the 
homogeneous covering of vessels with lead was shown 
by R. Marsh and Co., Riverbank Works, 30, Sugar 
House-lane, E.15; while vitreous enamels were dis- 
played by T. and C. Clark and Co., Ltd., of Shake- 
speare Foundry, Wolverhampton. Grant and West, 
Ltd., of 17, South-street, E.C.2, exhibited the range 
of well-known jointing materials made by the firm ; 
and George Skey and Co., Ltd., of Wilnecote Works, 
Tamworth, offered an array of stoneware objects, 
in which the firm has specialised for many years. 








Obituary. 





PROFESSOR W. ERNEST DALBY, F.R.S. 


Many former students of the City and Guilds 
Engimeering College and older members of the pro- 
fession interested in steam and civil engineering will 
learn with sorrow of the death quite suddenly on 
Thursday, June 25th, of Professor William 
Emest Dalby, at his home at Ealing at the age of 
seventy-two. He had been in indifferent health for 
some years, but was not confined to his house. He was 
senior Vice-President of the Institution of Civil 
Engineers and attended its Council meetings. The 
Presidency of the Institution would, we presume, have 
been offered to him, but it is improbable that he would 
have felt himself able to bearthe very onerous burden of 
leading a great institution for a whole year. For close 
upon forty years he had remamed im closest touch 
with engineering education im London, and had 
become a recognised authority on the steam engine, 
and particularly on the problems of balancing con- 
nected with it. 

Prof. Dalby received his training atthe Great Eastern 
works at Stratford, and at Trinity College, Cam- 
bridge, where he took his M.A. degree in 1894. 
Shortly afterwards he was appointed Professor of 
Mechanical Engineering and Applied Mathematics 
at the City and Guilds Technical College, Finsbury. 
In 1904 he became Professor of Civil and Mechanical 
Engineering at the Central Technical College, now the 
City and Guilds Engineering College, of which he 
later was Dean. After an extension of the age limit, 
he retired only a few years ago. 

Throughout a distinguished teaching career, Pro- 
fessor Dalby found time to take a keen interest in the 
work of the.senior engineering and scientific institu- 
tions, and in 1910 he was President of the Engineering 
Section of the British Association at its Sheffield 
meeting. In 1913 he was elected a Fellow of the 
Royal Society. He was a valued member of the 
Institution of Civil Engineers, a member of the 
Institution of Mechanical Engineers, and an Honorary 
Vice-President of the Institution of Naval Architects. 
In the war he carried out confidential work for the 
Admiralty, the War Office, and the Air Board. He 
was a. member of the Board of Invention and Research, 
Consulting Engineer to the Admiralty Engineering 
Laboratory, the Secretary to the Sectional Com- 
mittee on Engineering of the War Committee of the 
Royal Society, a member of the Expert Sub-Com- 
mittee of the Petroleum Executive, and a member of 





the Expert Sub-Committee of the Gas Traction 


hampton, showed a series of valves of the type 


long period of years was appreciated by hundreds of 
students. His teaching was characterised by a love 
of the practical side, and he was wont to say that he 
could forgive his students for not attending lectures 
if they spent their time in the drawing-oftice. His 





F.R.S. 


PROFESSOR DALBY, 


training gave him a natural bent towards locomotive 
engineering, and he was consulted by the railway com- 
panies on problems associated with locomotive 
balancing and train resistance. Sir Herbert Gresley’s 
plea for a national locomotive testing laboratory 
appealed to him and he was a member of the Com- 
mittee which prepared the designs for the station. 
It was a characteristic of the man that when he saw 
what had been done at the Vitry station, he admitted 
at once that, within its limitations, it was superior 
in certain respects to the designs approved by the 
British Committee. 

He was very popular amongst his brother engi- 
neers, and it will not be easy to replace him at once 
by anyone with the same specialised knowledge. 


WILFRID LEWIS. 

WITH very deep and personal regret we have to 
record the death, at a relatively early age, after a 
long and painful illness of an old and faithful 
servant of THE ENGINEER. Wilfrid Lewis joined the 
clerical staff of this paper as a lad, and but for 
the period of the war, remained with it to the end. 
He was well known to many of our regular visitors, 
since it was amongst his duties in recent years to 
receive all callers, and to many others as manager of 
our Reprint Department, which has grown to large 
dimensions under his careful organisation. He was 
consistently courteous in all his dealings, and no 
more upright man can be imagined. His loss will not 
be felt by the members of the editorial and publishing 
staffs alone, but by members of the Board, who were 
wont to rely upon him for many personal services. 
The Editor himself desires to express his personal grief 
in the loss of a great friend. 








A suRVEY of the world’s telephones recently completed 
by the American Telephone and Telegraph Company 
shows that on January Ist, 1935, the latest date at which 
statistics were comparable, there were 33,539,890 tele- 
phones in the world. Of this number, 16,868,955 were in 
the United States and 12,028,756 were in Europe. Ger- 
many had 4-69, Great Britain 4-06, and France 3-30 
telephones respectively per 100 people. 


Tue L.N.E.R. has ordered from D. Wickham and Co., 
of Ware, a 36-seater petrol trolley for the purpose of con- 
veying permanent way gangs to and from their work. 
This trolley will form part of the transport service required 
in connection with the reorganisation of the maintenance 
of the L.N.E.R. main and branch lines between Galashiels 
and Carlisle, which has been inaugurated by Mr. W. A. 
Fraser, L.N.E.R. engineer for Scotland. The new trolley 
completes the equipment, of which there are already in 
service a similar petrol vehicle and eleven smaller petrol 
trolleys capable of seating ten men each. Six of these 
smaller trolleys are provided with trailers for the purpose 





Committee. 


of carrying material. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


MR. J. L. HODGSON AND THE E.S.G. 


Sir,-——I trust you will permit me to disclaim quite 
positively the curious statements attributed to me in 
Mr. J. L. Hodgson’s letter published in your issue of 
June 19th. They represent neither my comments on 
Capt. Mumford’s address nor my own views, and certainly 
not the views of the Engineers’ Study Group. I am very 
surprised to learn that I voiced any considered “ vision 
of the future” on behalf of the Group, since it has con- 
sistently declined to express a decision until the compre- 
hensive investigation in which it is engaged is much more 
advanced, 

The Group was formed in 1933 to investigate the causes 
of poverty existing in the midst of potential plenty and 
to suggest how that paradox could be resolved. The 
members keenly appreciate the stimulus to the inquiry 
which was given by Mr. Hodgson’s exposure of communal 
wastes ; but at an early stage it became apparent that a 
solution, to be effective, called for a truly scientific 
examination and analysis of the whole economic and 
industrial structure, its operation, and the potentialities 
of modern productive facilities. Hence the early decision 
to avoid both political alignments and the adoption of any 
preconceived scheme of social or industrial readjustment, 
until the necessary investigation was completed. 

The Group includes members of all political parties and 
members of various organisations espousing particular 
schemes for economic reform ; but personal predilections 
are subordinated to the interests of a scientifically con- 
ducted investigation. While members are at liberty to 
present their personal views, any officer who attempted 
to anticipate the Group’s ultimate conclusion, and parti- 
cularly in such curious terms as those attributed to me, 
would be promptly disowned. So far from a few persons 
controlling the Group, every decision as to policy and pro- 
cedure is subject to the approval of a full Group meeting. 

My personal comments on Capt. Mumford’s address 
were appreciative of the general objective of ‘‘ The Next 
Five Years’ Group” (an objective broadly in agreement 
with that of the E.S.G.), but critical of the vagueness of 
many of the proposals. I suggested that the work of the 
E.S.G, would assist “The Next Five Years’ Group,” or 
any organisation whose objective was social justice and 
the proper use of scientific achievement, to plan effectively ; 
and that effective national planning must eventually 
involve world planning in some matters. 

Whether the ultimate conclusion and constructive 
proposals of the E.S8.G. will be acceptable to any or none 
of the present political parties remains to be seen. As 
scientists and engineers we hold that an ‘investigation 
which has as its objective a service to the nation as a 
whole can best be conducted without the trammels of 
political allegiance. The results will be at least available 
to such as choose to utilise them for solving the problems 
which fage all parties. 

ALEXANDER H. Hayes, F.CS., 
Secretary of the Engineers’ Study Group on 
Economics. 
Hazlitt House, Southampton-buildings, 
Chancery-lane, W.C.2, June 26th. 


SLIP COACHES. 


Sir,—In a recent number of THE ENGINEER I saw a 
brief account of an accident on the London and North- 
Eastern Railway which was caused by “slipping” a 
car at a station in order to avoid stopping the whole 
train. This appears to be a common practice in England, 
but to me it seems to be a pernicious one. In this case 
a defect of the brake caused the brakes to be applied and 
the slipped car ran into the train. 

Some years ago an American engineer of my acquaint- 
ance, who spent a few years in England, criticised this 
method to one or more English railway men, who favoured 
it, and who said it was not dangerous and that no accident 
from it had ever occurred. The American told him how 
it could occur, and described it in a manner that would 
apply to this instance. Automatic brakes are very 
‘sensitive, and a slight defect may cause their application. 

In the United States this method of dropping a car 
was abandoned many years ago, and it should, I think, 
be discontinued in England. 

F. W. Dray, 
Consulting Engineer. 
Boston, Massachusetts, June 19th. 


{Our correspondent over estimates the dangers of slip 
coaches. Accidents with them are very rare and their 
convenience for certain services is very great.—Eb., 
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The Training of Oxy-Acetylene 
Welders.* 


By M. R. GRANJON, Director of the Office Central et Institut 
de Soudure Autogéne. 


THE more the cost of oxy-acetylene welding can be 
reduced below that of its competitors, assuming at least 
as high quality of work, the greater will be its success in 
that competition. Now thé cost of welding with a blow- 
pipe of given power is a function of the time taken, and 








attention has been given to the development of methods 
which will make better use of the heat of the flame and 
increase the rate of working. 

To apply these methods on the job with complete 
success it is essential that operators should strictly apply 
the rules laid down for their guidance so as to attain the 
required speeds easily and uniformly. One of these rules 
requires restraint, if not suppression, of those motions 
which welders, from the beginning of their apprenticeship, 
instinctively impart to the flame in order to obtain welds 
acceptable in appearance—motions which they afterwards 
find impossible to unlearn. 

In a paper before the Eleventh International Congress 
at Rome in 1934, entitled “The Kinematics of Oxy- 
Acetylene Welding,” the author showed the uselessness 
of those gyratory movements, lateral or perpendicular, 
the purpose of which is merely corrective, and the ultimate 
result of which is considerably to slow down the execution 
of the weld. It was further observed that old welders 
find difficulty in accepting this discipline of the fixed point 
of flame, and that beginners, in spite of the recommenda- 
tions given to them, always have a tendency towards 
making the corrective movements, so acquiring a habit 
which they find difficult to lose later. In either case 
the speeds of working are always much lower than those 
fixed by experiment. 

It is true that effort has hitherto been devoted rather 
to producing good welds than to making them quickly ; 
also that quality and speed, if not both taught at the same 
time, are in opposition to one another in consequence of 
acquired reflexes. 

The author has taken the view that much better results 
would be attained by reversing the order of the factors in 
training and re-training (for all old welders need to be re- 
trained in the new methods), and he has laid down the 
following principles :— 

(1) A welder with a blow-pipe of given power must 
carry out a given weld in the maximum time allotted him, 
this being the average or normal time determined by 
experience. 

(2) Conformity to this working time is the first of 
the factors to be insisted upon in the training exercises 
of beginners or refresher exercises of welders. The 
time must always be maintained, even if the welds are 
imperfect. 

(3) Improvement consists in welding better and better 
without exceeding the prescribed working time and while 
reducing it if possible, 

The implementing of this method at first encountered 
strong opposition, completely reversing as it did the prin- 
ciples hitherto acknowledged, which required that welders 
must first of all learn to weld properly without troubling 
about the time taken. The question was asked how soon, 
and at what stage, the beginner should be expected to 
comply with the fixed working time, on what basis this 
should be fixed, and how checked. It was also contended 
that the beginner or the welder being preoccupied with 
noticing the time would be deprived of the aptitude and 
desire to make good welds. Finally, it was said that proof 
of good results were obtainable by this method was still 
lacking. 

All these objections of principle have been overcome. 
This system of training was put into practice over a 
year ago at the Institut de Soudure Autogéne, not only 
in the courses for beginners, but also for old welders under 
instruction in new methods, and the results have been 
remarkable. 

The following are some points regarding the application 
of the system. 

In the case of learners and beginners, the working 
time is insisted upon from as soon as they understand how 
to regulate the blow-pipe and have carried out some 
exercises in fusion, To avoid any discouragement, how- 
ever, it is fixed very generously, as, for instance, 20 per 
cent. in excess of the normal time, and is reduced step 
by step. 

In the case of professional welders or those who describe 
themselves as such, the normal working time is required 
straight away, in order that they may be brought to realise 
their inferiority. 

For either category, the instructor or chief welder first 
teaches the method and .conditions necessary for welding 
rapidly and well, demonstrating the inclination to be given 
to the flame and the welding rod, how the one should be 
kept fixed and the other moved, &c. He then carries out 
before the pupils the kind of weld which they are about 
to be required to make themselves, demonstrates that 
the weld so obtained is perfect, and then arranges the 
exercise, 

The pupils are fully informed that the fixed time limit 
is indispensable, and must not in any circumstances be 
exceeded, whatever the quality of the work, and the latter 
is not examined unless the welding from end to end has 
been completed on time, 

The pupils take their places and light and regulate their 
blow-pipes, the power of which is suited to the work and 
has previously been checked. They are then given the 
order to begin. If, in the course of the exercise, they are 
deemed to be behind schedule, they are urged to go faster 
by being reminded that speed is of supreme importance. 
Usually the first results are deplorable; some of the 
class have carried out no welding at all in the time pre- 
scribed, and are met with a refusal to examine their work 
at all, since the compulsory condition has not been 
respected ; others have complied with this, but their welds 
are very imperfect, and these are urged to obtain better 
results in the same working time. 

The exercise is begun over again under the same con- 
ditions as before, and progress already becomes apparent. 
Those who still exceed the time limit are threatened with 
exclusion—for it is necessary to be very firm on this point 
if success is to be attained. 

To give a rest to the pupils, the instructor now makes 
another identical weld before them in a shorter time than 
is required of them, pointing out how they must work. 
After various similar exercises progress is made succes- 
sively to examples of other dimensions, thicknesses, shapes, 
or methods, all taught and directed under exactly the same 
conditions. Those who cannot keep up will never be good 
and quick welders, while, on the other hand, good operators 
show their aptitude very quickly. 

In the courses and initiation classes at the Institut de 


welding on specimens of 2 mm. steel plate cut before- 
hand to the same dimensions, 25 cm. long by 6 cm. wide, 
and these are followed according to circumstances and 
according to the programme by other specimens of different 
thicknesses and dimensions, up to 50 cm. or 1 m. long. 
They may be tacked beforehand or not—often it is better 
to include the time required for tacking in the working time 
allowed for the job in order that welders may learn to carry 
out rapidly this operation also. 

If, as tends more and more to be the case at the Institut, 
the welding of specimens or of bands of plates is replaced 
(as regards sheet metal work at any rate) by building up 
these bands into square or round boxes, shovels, or various 
other objects, a set time for welding is again laid down and 
insisted upon. Often this is made to include the time 
of preparation, tacking, touching up, or straightening, 
thus making an excellent exercise of the whole, as it 
is always the through speed of working which is the 
essential factor. he 

The new system has stood its trials. Despite the diffi- 
culties and discouragements encountered by the beginrer, 
the results from a given length of course of lessons and 
exercises are beyond comparison better than those 
obtained from the forms of instruction as now practised, 
the quality of the resulting welds being at least as good, 
if not higher, and the rate of working from 40 to 70 per 
cent. more rapid than those of similar learners or welders 
on whom the obligation of quickness is not imposed. 

The method of training constituted in this way is scarcely 
applicable to welders for repair work, a branch in which 
the working time for welds is not a primary factor in the 
cost. The same statement is true, for the same reasons, 
in regard to maintenance work. On the other hand, in 
welded construction, particularly in sheet metal work, 
boilermaking, and similar applications, or more generally 
speaking wherever welding forms a large or considerable 
element in the cost of the job, it is necessary that the welder 
should learn to work quickly and well. 

If these two factors are not to be in mutual opposition 
they must be acquired simultaneously. This is the aim 
towards which tends the method described above, an aim 
which is attained provided it is sought with all the tech- 
nical knowledge, the conscientiousness and the discipline 
that are requisite. 








SIXTY YEARS AGO. 





THE review of a book published in our issue of July 7th, 
1876, recalls the memory of a great lady, perhaps the first 
woman scientist of outstanding note of which we have 
any record. In her own way Caroline Herschel seems to 
have solved a problem which is supposed to be peculiarly 
modern, the conflict between the claims of a profession 
and the duties of a domestic life which besets many women 
to-day. She was perhaps fortunate in the circumstances 
in which the problem presented itself to her. Her domestic 
ties and her scientific leanings pulled in the same direction. 
The first bound her to her brother William, and afterwards 
to his son, John Frederic, and the second led her to follow 
and assist her brother in his astronomical studies. The 
Herschels, originally Moravian yeomen, migrated to 
Saxony. Isaac, passionately musical, after further 
wanderings became bandmaster of the King of Hanover’s 
Guards and died in 1743 following the hardships which he 
experienced at the battle of Dettingen. Of his large family 
three of the elder sons, Jacob, Alexander and William, 
settled in England as musicians. William made his home 
in Bath where for « time he lived precariously as composer 
and teacher. He was however already interested in 
optics and astronomy and soon with his own hands and 
assisted by Alexander he was producing astronomical 
telescopes for sale as a means of supplementing his income. 
The brothers were highly skilled mechanics and the 
Astronomer Royal had to admit that the telescopes which 
they produced were superior to any at Greenwich Observa- 
tory. King George III appointed Herschel to be his 
Private Astronomer at a salary of £200 a year and in due 
course he removed from Bath to Datchet and then to 
Slough where he began the construction of his great 40ft. 
telescope. It was about this time that his sister Caroline 
who had followed her brothers to England began to take 
an active part in William’s scientific work. Possibly 
his marriage with Miss Baldwin in 1788 relieved her of 
some of her domestic duties. At any rate she assumed her 
post as his assistant with zest and was awarded by the 
King a salary of £50 a year for her work in that capacity. 
That her scientific labours were of no mean order was 
made clear in the book which we reviewed, ‘‘ Memoir and 
Correspondence of Caroline Herschel”? by Mrs. John 
Herschel. She became something of an astronomer on 
her own account and with a 7ft. telescope presented to 
her by her brother she discovered eight comets and com- 
pleted a star catalogue. Physically as well as mentally 
she appears to have been a remarkable woman. She 
possessed great keenness of vision. For long periods she 
could go without sleep and even during the rigours of 
winter would remain at her brother’s side, counting the 
clock and noting his observations. The nimbleness and 
activity for which she was noted in her earlier years 
remained with her almost unimpaired until she had passed 
the ordinary term of human life. When she was eighty-one 
years of age she would entertain her friends with an 
exhibition of the dances of two generations past and with a 
demonstration of the fact that she could still touch her 
ear with her toe, Following William’s death she returned 
to Hanover where she died in 1848 in her ninety-eighth 
year and in the full possession of her faculties. 








A note in the Swedish Export Journal says that a 
Norwegian engineer has constructed a telephone cable 
which is self-supporting. Instead of wrapping the tele- 
phone wires in a lead sheathing, they are enclosed in 
tubing composed of steel tubes welded together. For a 
ten-pair cable a rupture strength of 1800 kilos. is guaran- 
teed, enabling the cable to be supported by the steel 
sheathing. The outside diameter of such a cable is 9 mm., 
and the weight 250 kilos. per kilometre, or only half the 








* International Acetylene Congress. 


Soudure Autogéne, a beginning is made with leftward 


weight of an ordinary cable with supporting wire. 
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THREE-CYLINDER EIGHT-COUPLED LOCOMOTIVE 


SIR HERBERT GRESLEY, CHIEF MECHANICAL ENGINEER, DESIGNER 














L.N.E.R.—New Locomotives. 


As a development of the two 2-8-2 type passenger 
locomotives, No. 2001, ** Cock o’ the North,” and No. 2002, 
** Earl Marischal,” which were put into service on the 
Scottish lines of the London and North-Eastern Railway 
in 1934, a further series of four similar engines are now 
being completed at Doncaster Works to the designs of 
Sir H. N. Gresley. 

The first, numbered 2003 and named “ Lord President,” 
is illustrated herewith. 

The front end has been designed on similar lines to that 
of the * Silver Link ” type engines, as this external form 
has been found entirely successful in lifting the smoke 
clear of the engineman’s view. 

The boilers of the first three engines will be identical 
with that on the previous 2-8-2 type engines, but the 
boiler of the fourth will be somewhat altered in its pro- 
portions, having a longer combustion chamber, giving a 
fire-box heating surface of 253 square feet and a fire-box 
volume of 319 cubic feet. The grate has an area of 


i478. 
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“Tue EnGincer”’ 


TWIN ‘“‘“KYLCHAP’’ BLAST 


50 square feet and is fitted with narrow fire-bars giving 
56 per cent. air space. A forty-three-element “‘ Robinson ” 
superheater is fitted, the elements extending to within 
9in. of the copper tube plate. 

The three cylinders are 2lin. diameter by 26in. stroke 
and are cast in one piece ; all three drive the second pair 
of coupled wheels. The piston-rods and heads are of 
class ‘‘C” steel forged in one unit. The coupling and 
connecting-rods are of nickel-chrome steel. 

The piston valves are 9in. in diameter and are fitted with 
narrow rings. The valves of the outside cylinders are 
operated by Walschaerts gear, whilst the inside valve is 
actuated through a system of two-to-one and equal levers 
from the outside valve spindles. The whole of the valve 
gear is fitted with ball and roller bearings. 

A double blast and chimney is fitted in conjunction 
with ‘‘ Kylchap ” cowls. 

Access to the main smoke-box door is obtained through 
doors in the front streamlined case, one of which lifts 
upwards and the other drops downwards over the buffers. 
The doors are hand operated through bevel gearing. A 
chime whistle is mounted in front of the chimney. 





The boiler is fed by a Davies and Metcalfe No. 12 class 
‘“*H” exhaust steam injector on the right-hand side, and 
by a Gresham and Craven No. 11 under footplate injector 
on the left-hand side. 

The boiler and fire-box are insulated with ‘ Alfol ” 
foil made up into the form of mattresses. 

The leading pony truck is of the double swing link type 
with a translation of 5}in. each side of the centre line. 
The trailing carrying axle is fitted with ‘‘ Cartazzi ’’ axle- 
boxes, giving a side translation of 3in. either side of the 
central position. 

Vacuum brake is fitted to both the engine and tender, 
there being four 2lin. diameter brake cylinders on the 
engine and two 2lin. diameter cylinders on the tender. 

The eight-wheeled tender carries 5000 gallons of water 
and 8 tons of coal. 

The weight of the engine and tender in working order is 
165 tons I ewt. 

The “Cock o’ the North” was fully described in our 
issue of June Ist, 1934. The weight diagram of the new 
engines is practically the same—but the total weight, 
engine alone, is now 107 tons 3 ewt., in place of 110 tons 
5 cwt., the axle loads being 10-14; 19-17; 20-0; 
19-10; 19-12; and 17-10 from leading to trailing 
ends. The front end of the “Cock o’ the North” has 
wings, whereas the “‘ Lord President,’’ as will be seen from 
our illustration, is partially streamlined. 

Since some of our readers may not be quite familiar 
with the ‘‘ Kylchap ” cowls, we reproduce a drawing from 
an excellent paper on “‘ Recent Progress of the Steam 
Locomotive,” which was read before the Société des 
Ingénieur Civils de France by Monsieur André Chapelon 
in January last. The cross section of the lower petticoat 
pipe is that of a three-leaved clover. The two petticoats 
are attached to each other by two flat bars, distinguishable 
in the drawing. Trapezoidal bars are placed in the jets 
themselves. 








American Engineering News. 


Belt Conveyors on Construction Works. 


In many of the present and recent large American 
engineering construction works an interesting feature 
is the extensive use of long lines of belt conveyors for 
handling material. Excavated material is carried from 
the site to a spoil bank, or from a borrow-pit to an 
embankment ; aggregate for concrete is delivered to 
the bins of the concrete mixing plant; concrete is con- 
veyed from the mixing plant to the place of deposit. 
Cement in sacks is carried in the same way, but at several 
works it is handled in bulk and conveyed through pipes 
by compressed air. For transporting some 4,000,000 tons 
of aggregate to the concrete-mixing plant of the Grand 
Coulee Dam, on the Columbia River, and carrying across 
the river, a belt conveyor system was adopted, carried 
on a suspension bridge with two spans of 1437ft. At a 
speed of 400ft. per minute the capacity of the belt is 
700 tons per hour. The bridge was designed to carry a 
full load on the 36in. belt and a loaded llin. pipe for 
pneumatic conveyance of cement, as well as a 6in. com- 
pressed air pipe and two plank walks. On a large building 
a number of portable conveyor units were ‘used, each 
mounted on wheels and having its own electric motor. 
These were arranged in series, with delivery from one to 
another, and the flexibility enabled the line of conveyors 
to be shifted in various directions as required. At the 
Florida Ship Canal the excavators drop material from the 
buckets into hoppers feeding a conveyor about 800ft. long. 
At its further end the conveyor delivers the material to an 
inclined or elevating conveyor which, in turn, discharges 
to a bin which feeds a conveyor on an inclined revolving 
jib 85ft. long. This ‘‘ stacking’ conveyor forms a spoil 
bank nearly 50ft. high along one side of the canal. The 
conveyors are operated by electric motors and the belts 
ride on anti-friction rollers. The entire conveyor system 
is mounted on wheels on a line of rails and is moved ahead 
by tractors as the excavators advance. Half the width 
of the canal is being made in this way. With the other 
half the spoil bank will be on the opposite side of the canal. 


American Steel and Machinery. 


DeriIniTE planning and creative thinking for 
constructive ideas are thought to be of prime importance 
in the American iron and steel and machinery industries 
at this time, in view of the outlook for a period of business 
expansion, since such developments can be turned to 
advantage promptly, while in a period of depression they 





are likely to be pigeonholed. Evidences of progress are 
noted in the activity in design of machinery and works 
equipment, the development of new processes and mate- 
rials, and the increased attention being given to research. 
As to this last, companies representing 90 per cent. of the 
productive capacity are reported as spending nearly 
£2,000,000 this year (the highest on record); half of it 
for means of improving products, finding new uses for 
products, and finding new markets for products. The 
market study means a scientific study of the selling side 
of business to prepare a field for salesmanship which will 
come later. One aim is to find what the buyer wants and 
then offering what he will be willing to buy, perhaps going 
even beyond his own ideas of what he desires. The 
Institute of Steel Construction and other organisations 
are trying to develop interest in the National Housing 
Advisory Council, whose object is to stimulate house con- 
struction. Business generally would profit, directly or 
indirectly, if the Council’s objective of 250,000 new 
houses could be realised. There is real need for 
adequate shelter with modern conveniences, and a nation- 
wide home-building programme is estimated to increase 
purchasing power, release capital funds, and greatly relieve 
unemployment. At the recent exhibition of equipment for 
foundry and allied industries there was a marked 
advance in design and quality, as at the machine tool 
exhibition last autumn. Higher costs are considered 
inevitable, owing to the higher pay rolls under the Govern- 
ment’s social security programme and the higher taxes, 
although increased cost may be absorbed to some extent 
by greater efficiency and operating economy. 


A Great Water Supply Project. 


Among many large hydraulic works now under 
construction in the United States for increased water 
supply to important cities is that for diverting water from 
the Mono Lake watershed to the Owens Valley aqueduct 
supplying the city of Los Angeles, on the Pacific slope. It 
includes about 12 miles of open conduit of trapezoidal 
section, and two lakes developed as reservoirs, but its 
striking feature is an 1l-mile tunnel under the range 
which separates the watersheds of Mono Lake and the 
Owens River. A collecting channel or conduit feeds the 
Grant Lake reservoir as the headwater reservoir, with a 
capacity of 48,000 acre-feet. At the farther end is the 
Long Valley reservoir, serving to equalise the flow into 
the Owens River. This has a capacity of some 163,000 
acre-feet and a surface of 5000 acres. The cut-and-cover 
concrete conduit ranges in section from 6ft. 6in. in height 
and width to 8ft. 6in., with side walls battered 1 in 12. 
The flat concrete roof is covered with at least 2ft. of earth 
to prevent freezing of the water in this high mountain 
region. The Mono Craters tunnel is of horseshoe section, 
approximating %ft. in diameter, lined with concrete, and 
having a flow capacity of 430 cubic feet per second. Two 
shafts have been sunk to depths of 950ft. and 350ft., so 
that with the portal works the tunnel is being driven from 
six headings. Work is carried on during three eight-hour 
shifts for six days a week. Remarkable speed has been 
attained in this tunnel excavation, successive records of 
advance in twenty-four hours at one heading being 65ft., 
72ft., and 90ft., although the rock is hard and tough. 
In a three-month period the average advance was nearly , 
20ft. per day in each of four headings. Four automatic 
feed compressed air drills are used, and the broken rock 
is loaded by machine into side-tipping cars which are made 
up into nine-car trains or rakes, hauled by storage battery 
locomotives. The rock fill dam at Long Valley reservoir 
will have a welded steel face. From 1000 to 2000 men are 
employed on the whole work, which is expected to be 
completed in 1938 at a cost of £2,300,000. 








Work is to begin shortly on the new electrified main 
line railway from Kuwana-machi to Nagoya, in Japan. 
The line, which is to be completed in 1937, is 23-9 kiloms. 
long, and according to present plans, the new line will 
make connections with the Ise-Den. The Ise-Den will 
amalgamate with the Sankyu Dentetsu and thus the 
200 kiloms. or more between Osaka and Nagoya will 
soon be traversed by electric trains. The Far Eastern 
Review says that since the new line will adopt a 3ft. 6in. 
gauge similar to that of the Ise-Den and tne Government 
railway, its trains will not be able to run over the Sankyu 
line, which has a gauge of 4ft. 2in. Tsu, the capital of 
Mie prefecture, will be the transfer point. The trip between 
Osaka and Nagoya will be made in about 24 hours, and 
will be faster than the same trip by express over the 
Tokaido or Kansai lines, with the added advantage that 
an express ticket will not be necessary. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Continental Steel Makers’ Costs. 


Although the labour difficulties in France and 
Belgium have not affected the iron and steel trades to the 
extent that was feared, the consequences of the social 
legislation which has resulted is providing an _inter- 
esting matter for discussion. It seems to be generally 
accepted that the all-round increases in wages and other 
concessions which have been made to the workmen in 
the iron and steel, coal, and other industries, will exercise 
an important influence upon the production costs of the 
French and Belgian steel works. Reports, however, that 
price advances of 25 per cent. will be necessary to meet the 
increased charges are probably exaggerated, although 
they have found currency abroad. It is probable that 
Continental export prices will have to be advanced, but, 
unfortunately for the Continental steel makers, the extent 
of these increases must be limited by the conditions ruling 
in the various overseas markets. The Cartel selling organi- 
sation has always recognised this, and has carefully 
adjusted its export quotations to the circumstances of 
each market, so as to obtain the maximum price and yet 
meet competition. There is no doubt that expectations 
of higher prices have led to the active buying of Continental 
steel. For instance, the official sales of Cosibel, the organi- 
sation responsible for the sale of bars, joists, and plates 
in Belgium, shows that in the first week of June only 
12,000 tons were booked, but by the second week the 
figure had risen to 41,000 tons, which included 10,000 tons 
of semis, 19,500 tons of bars, 3500 tons of joists, and 8000 
tons of plates. All this was for export, the home demand 
only absorbing 15,000 tons. Interesting reports are in 
circulation that an alteration in the Cartel organisation is 
probable before the end of the year, which would remove 
from the central organisation the control of prices. Too 
much credence, however, should not be attached to these 
rumours, since now that the British steel makers have 
entered into an alliance with the Continental Steel Cartel, 
the more centralised the organisation, the more efficiently 
will the international arrangements be carried out. It is 
possible, however, that more liberty will be allowed 
sections of the trade, such as plate and sheet makers, bar 
makers, and so on, to make their own international arrange- 
ments. Sectional agreements with regard to the export 
trade are provided for in the Anglo-Continental agree- 
ment, and the negotiations which are now proceeding 
between the British and Continental sheet makers show 
that this procedure is being followed. 


The Pig Iron Market. 


From July Ist the premium of 5s., which has been 
charged on foundry iron for delivery in the second half of 
the year, will be included in the price, making the quota- 
tions 75s. for No. 3 Cleveland, delivered Tees-side and 
Falkirk. It has been announced also that the quotation 
for Midland irons will be 77s. 6d. for Northamptonshire 
No. 3 foundry and 80s. for Derbyshire No. 3; _ whilst 
the quotation for forge will be 5s. below these figures in 
the case of each iron. On the North-East Coast the 
position has become easier as a result of the increased 
production of foundry iron and consumers appear to be in 
a happier state of mind, although most of the producers 
are seriously behind in deliveries. There is more business 
offering in the Cleveland iron market than the makers 
can accept, but it seems possible that the effect of the local 
holidays and the Scottish holidays, which start at the 
beginning of July, will enable some of the arrears to be 
overtaken. Practically no export business is being trans- 
acted in Cleveland iron, although now and again there are 
reports of a small parcel being released for overseas 
markets. The situation in the Midlands has changed little 
during the past few weeks. It is suggested that the pro- 
duction of pig iron is not equal to consumers’ requirements, 
and as a result there is a tendency for buyers to ask for 
more than they really want in the hope of accumulating 
some reserve. The makers, however, have set their faces 
against this practice and in many cases are rationing their 
customers. For the time being the producers are dis- 
inclined to commit themselves, and for the most part will 
not sell for delivery beyond the end of the year. In the 
Lancashire market many of the important users have 
covered their requirements for some months. Recently a 
few contracts were placed for delivery up to the end of 
December, but only a small tonnage of new business has 
been transacted this week. In Scotland the number of 
furnaces in blast has been increased to fifteen and the 
whole production is going at once into consumption. 
Makers, however, seem able to meet the market’s require- 
ments. The demand for basic iron shows no signs of 
decreasing, and an extra furnace has been blown in on this 
description at the Cleveland works of Dorman, Long, Ltd. 
Business in hematite, also, has been very active in the 
past week and heavy quantities are passing into consump- 
tion. The needs of consumers, however, are met, but 
only at the expense of refusing a certain amount of export 
business. Merchants are complaining of the difficulty of 
obtaining supplies for overseas customers, but a few small 
parcels have been offered recently for export at prices 
around 70s. f.o.b. for No. 1 quality, and recently another 
fair-sized shipment was made to the United States against 
an old contract. 


Midlands and South Wales. 


The feature of the demand in the Midland steel 
market is the pressure consumers are exercising to obtain 
supplies of structural steel. Business in this description 
has been on a heavy scale for many months past and 
recently there was a suggestion that it had reached the 
peak. But, in spite of the increase in quotations by 
12s. 6d. per ton at the end of May, the manufacturers are 
finding it impossible to meet the full requirements of the 





market. A great deal of the business is for prompt 
delivery, and this points to the absence of any stocks in 
consumers’ hands. The manufacturers also have no 
reserves to fall back on, and this situation has diverted a 
certain amount of business to the stock-holding merchants. 
In some cases buyers have offered contracts for delivery 
over the next nine months, but most of the manufacturers 
are adopting a policy of caution with regard to such 
extended periods. The plate mills are well employed and 
the demand looks like continuing for some time. In the 
sheet trade home requirements are providing an outlet 
for most of the production, but some disappointment is 
expressed that the export business fails to develop any 
real strength. Now and again there is a spasmodic buying 
movement, but this seldom lasts long or absorbs any large 
tonnages. The re-rollers in the Midlands are working full 
time, but it is reported that the volume of new business 
has declined somewhat recently. It is argued, however, 
that this can only be a temporary movement, since the 
quantities imported under the Anglo-Continental agree- 
ment are not sufficient to interfere with the home makers’ 
trade. There is no change in prices, the quotation for 
small bars being £9 7s. basis, while strip is sold at £10 2s. 
basis in 4-ton lots of not less than 1 ton of a size. Consider- 
able interest is felt in the position with regard to colliery 
steel supplies. For the time being forward business has 
been suspended by the makers of steel arches and rails 
and it is understood that negotiations are being conducted 
with regard to an advance in prices. A few transactions 
for prompt delivery have been put forward on the basis 
of £9 2s. 6d. for heavy arches and £8 17s. 6d. for light 
arches, while for bridge rails the quotation is £8 7s. 6d. 
and for flange rails £8 10s. Corrugated roofing bars are 
priced at £8. Since the recent increase in the prices of 
section material the collieries have made efforts to cover 
forward as far as possible, but with only a limited measure 
of success. In the South Wales market the demand for 
tin-plates has been rather more active. It is reported 
that the Americans, having worked off their arrears, are 
now in excess of their quota and are holding off the market 
for the time being. The Germans are also showing some 
reserve towards new business for the same reason. As a 
result rather more export business has come the way of the 
Welsh works. Other departments in the steel trades in 
South Wales have sufficient work on their books to keep 
the plant employed for some months. 


Current Business. 


The Chellew Steamship Management Company, 
Ltd., London, has placed an order for a cargo motor 
ship of 9200 tons d.w. with William Doxford and Sons, 
Ltd., Sunderland. Henry Lees and Co., Ltd., Glasgow, 
has obtained an order for a 300-ton engine coaling plant 
for the L.N.E.R. Company. An order for a 1500-ton cargo 
vessel, specially designed for the timber trade on the New 
Zealand coast, has been placed with Henry Robb, Ltd., 
of Leith. Dorman, Long and Co., Ltd., have put into 
operation half of the battery of 136 coke ovens, which is 
being erected at the Cleveland Works, Middlesbrough, by 
Simon Carves, Ltd. The British Steelmakers have 
appointed the British Iron and Steel Corporation, Ltd., 
to deal with the export business handled by the British 
Steel Export Association. Inquiries and letters should 
now be sent to the British Iron and Steel Corporation, Ltd., 
Export Department, Brettenham House, Lancaster-place, 
Strand, W.C.2. A contract for an anti-coal breakage 
appliance for installation at Grimsby docks has been 
placed by the L.N.E.R. Company with Burns and Linde- 
mann, Ltd., Hull. John M. Henderson and Co., Ltd., 
Aberdeen, have secured orders for two 80 to 100-ton 
overhead cranes for Davy Brothers, Sheffield, and one 
5-ton overhead crane for Thomas Firth and John Brown, 
Ltd., Sheffield. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Public Works Department, Pretoria: Delivery 
and erection of air-conditioning plant at Elsenburg 
School of Agriculture Insectary, Stellenbosch, Cape 
Province (Pretoria, July 31st). Public Works Department, 
Pretoria : Supply, delivery, and erection of air-conditioning 
plant at the Hillbrow Automatic Telephone Exchange, 
Johannesburg (Pretoria, July 24th). Christiana Munici- 
pality (Transvaal): Supply, delivery, and erection of 
plant for an electric lighting power station and distribu- 
tion network (Christiana, July 22nd). Ceres Municipality, 
Cape Province: Supply, delivery, and erection of plant 
for an electric lighting power station and conversion of 
overhead network from direct to alternating current (Cape 
Province, July 27th). Public Works Department, Pre- 
toria: Supply and delivery of laundry machinery, steam 
boiler, &c. (Pretoria, July 31st). Public Works Depart- 
ment, Pretoria: Supply and delivery at Roberts Heights 
of two vertical cross-tube steam boilers of the 100 lb. 
class (Pretoria, August 7th). Indian Stores Department : 
Supply and delivery of steam-raising plant (Simla, 
August 4th). 


Copper and Tin. 


Steady rather than active conditions have pre- 
vailed in the electrolytic copper market, but with the 
gradual improvement in labour conditions on the Con- 
tinent, it is anticipated that the demand will improve. 
The producers have sufficient orders in hand, however, 
to regard the position with confidence, and there has been 
no attempt on their part to press sales, which would 
probably have had a depressing effect upon prices. They 
have been assisted in maintaining this position by good 
deliveries to consumers in the United States, and by the 
generally buoyant tone of the American market. Buying 


by Continental consumers has been restricted, and has 
been chiefly for forward delivery. In spite of the strikes, 
however, it would appear that most consumers have been 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


able to accept deliveries of metal falling due against con- 
tract, and that practically no copper has been resold on 
the market. Rather more interest has been shown in the 
London standard copper market this week, and, consider- 
ing the general outlook, prices have been steady. The 
principal feature in the market has been the renewed 
shipments of rough and electrolytic copper from ware- 
house to Russia, France, and Italy. It is suggested that 
the stocks in this country will be gradually depleted, 
and for the time being there seems little likelihood of 
their being replenished. Whilst the present margin between 
the prices of electrolytic and standard copper exists, it 
will not be a profitable operation to put metal into ware- 
house. It is possible that this situation may rule for some 
months, and it accounts for the contango rate remaining 
unchanged.... The tin market has not yet recovered 
from the surprise provided by the International Tin Com- 
mittee’s decision to increase the production of the third 
quarter of the year by 5 per cent. The consequence was 
a sharp drop in prices, although this was probably due to 
sentimental influences, since the increase decided upon 
would have little effect upon the immediate situation. 
So long as the tin market is under the control of the Com- 
mittee, however, there will be a certain lack of confidence, 
with the result that anything the market considers an 
adverse factor will have a greater influence upon the prices 
than is actually warranted. The uncertainty regarding 
the future of the restriction scheme helps to create an 
uneasy tone, but it is unlikely that negotiations for its 
renewal will be completed for some time to come. 


Lead and Spelter. 


Steady conditions continue to rule in the lead 
market, and if dealers were disappointed that there was 
little response to the improvement in the Continental 
labour situation so far as prices were concerned, the con- 
dition of the home market gives little cause for com- 
plaint. The producers continue to offer metal on a sub- 
stantial scale, but it is readily absorbed. Until business on 
the Continent improves, and the demand from that quarter 
becomes effective, it is improbable that the situation 
will alter much, since the consuming trades in this country 
are working almost at capacity, and are not likely to take 
larger quantities of metal than during the past few months. 
It is suggested that when sanctions are removed Con- 
tinental requirements may expand, but too much reliance 
should not be placed upon this view, since it is believed 
that consumers abroad hold fair reserves. According to 
American figures, stocks of refined lead at the end of May 
in that country totalled 229,409 tons, compared with 
220,985 tons at the end of April, whilst the production 
was 41,551 tons, compared with 38,073 tons in April... . 
The récovery in prices which occurred in this market last 
week has not been entirely maintained, largely because of 
the unfavourable influence exercised by the international 
outlook. Fresh bull accounts have been opened in this 
market, and this accounted for the noticeably better tone, 
but later, when this buying ceased, prices developed a 
reactionary tendency. The fundamental conditions of the 
market, however, are unaltered. The worst feature of the 
position is that production is probably well in excess of 
consumption. According to estimates, during the first 
three months of 1936 the production of spelter showed an 
increase at the rate of between 100,000 and 120,000 tons per 
annum compared with the output during 1935. American 
figures give the world’s production of spelter in May as 
137,383 tons, compared with 131,367 tons in April. 


Non-ferrous Metal Prices. 


A further decline in the average prices of the 
principal non-ferrous metals during June is disclosed by 
the official figures issued by the London Metal Exchange. 
This shows a continuance of the tendency noticeable for 
the past few months. The average price for cash copper in 
June was 7s. 4d. down, compared with the previous 
month’s figure, whilst: the average for three months 
copper was 7s. 2d. lower. In the case of electrolytic, the 
June average was 9s. 5d. less than the average for May. 
For wire bars the official average price was 9s. 3d. down, 
and for best selected copper was 10s. less than in the pre- 
vious month. The heavy fall in the price of tin during 
June is reflected in a reduction in the average for cash 
tin for the month of £19 5s. 3d., whilst for three months 
it was £16 3s. 2d. lower. In the case of lead the average 
prices of shipment for thé current month showed a fall of 
7s. 3d., whilst for shipment the third following month 
the average was 6s. 10d. below the May figure, the mean 
price being 6s. 5d. less. The weak conditions which have 
ruled in the spelter market during June were responsible 
for a reduction in the average price for “* shipment for the 
current month” of 12s. 9d., the fall in the average for 
shipment the third following month being 13s. 1d. lower 
than in May, and the mean 12s. 1ld. down. The following 
are the official London Metal Exchange average quotations 
for June :— 


STanDARD CopPER .. Cash (mean) ae £36 7 23 
3 Months (mean) .. £36 13 04 
Settlement £36 6 10% 
ELECTROLYTIC CoPPER (mean) £40 11 3 
ELEcTROLYTIC WIRE Bars . £40 15 43 
Brest SELECTED COPPER (mean) .. £39 19 2 
SranpDarD Tin .. Cash (mean) £183 6 10¢ 
3 Months (mean) £181 1 23 
Settlement £183 5 84 
( For shipment the current month £15 3 43 
| For shipment the third following 
LeaD< month ae: wk. a aE Tae £15 5 2 
| Mean £15 4 32 
| Settlement why ee th eas £15 3 It 
( For shipment the current month £13 17 11 
} For shipment the third following 
SPELTER<~ month ae Vee slendO rete £14 2 53 
Mean es £14 0 23 
Settlement £13 17 8} 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers: joists, 22s. 6d. : 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E, Coast— £ sa. d, £s. d. 
Hematite Mixed Nos. .. 4 0 0.. 3 2 0 
No. 1 ; i oe See et ee 
Cleveland— (D/d Teesside Area) 
No. 1 ov oe Die ieee 3.4 «0 
No. 3G.MB.. ie a eee ee oe 
No, 4 Forge Cae Oe BAO S. 3.0 6 
Basic (Less 5/—- rebate)... 315 0.. —_ 
MIDLANDS— 
Stafts.— (Delivered to Black Country Station) 
North Staffs. Foundry... 315 0.. - 
” » Forge 2) 6... — 
Basic (Less 5/— rebate)... 315 0O.. — 
Northampton— 
Foundry No.3 .. .. 312 6. 
Dee cas tact Be Bots _— 
Derbyshire— 
aay 65. lx BES OW — 
OS ae Se - 
Scortanp— 
Hematite, f.o.t.furnaces 4 0 6 — 
No. 1 Foundry, ditto et @.:. — 
No. 3 Foundry, ditto 2 20 6.45 
Basic, d/d (Less 5/- rebate) 3 15 0 — 
N.W. Coast— (4 0 6d/d Glasgow 
Hematite Mixed Nos. .. (4 6 0 ,, Sheffield 
148.0... Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs.— £00. d. £ as. d. 
Goown Mame *:. *.. 208) 3B e. 9 5 0 
Best Bars 32°56": 912 6 
S. Yorrs.— 
COND (ns ae com AD 2). 8 .. 2.6 6 
Best Bars 10 12 6 912 6 
MIDLANDS— 
Crown Bars .. eres ok oe Se 9 5 0 
Marked Bars (Staffs. ) awe 2. 12 0 0 
Ne, Seer... «+... BRD. 
|S a = oe 0. — 
ScoTLanD— 
Crown Bars eRe Bees. 6:8 
agli a fi ee 915 0 
N.E. Coast— 
Common Bars ee oe ee a.2.4 
Best Bars ve sf) = RE: as 912 6 
Double Best a od eB BS 10 12 6 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
£6. d. £.«a.d 
Angles oe 6. *7 10 0 
Tees. . mm. 26. *8 10 O 
Joists ‘<i ite ar Se 2. *7 10 O 
Cee... sets sc B FZ Biss *7 15 0 
Rounds, 3in.andup .. 10 2 6.. *8 10 O 
a under 3in. D Di-iB « 710 O 
Flats, 5in. and under 9°98 6. 710 0 
Plates, #in. (basis) 912 6.. 715 0 
ee, NES pce c.Bu0 
- SS Ae ee ee 8 5 0 
shi: So~ al Ie: 810 0 
io) tier 4.90 c.g 9 00 
Nortu-East Coast— ea A £ s. d. 
DRED. Mieco aks 9 Ot OH Bu *7 10.0 
ee eee oe. *8 10 0 
eee eee oo te *7 10 O 
DRS! eS - Se. *7 15 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 
és under 3in. 970. 710 0 
Plates, jin. .. axF Oe 715 0 
jf teins. ogi’, aes ABB. 8 0 0 
eee ee ae 8 5 0 
ol ae 3 310) 2s", 810 0 
Soe 915 0. 9 0 0 
Boiler Plates, ae Bie © s — 
MIDLANDS, AND LEEDs AND DistRIcT— 
£8. d. s. d. 
Dgfie. 2. eee ee *7 10 0 
cn. aa: oe." oe oar eee ee ee *8 10 O 
Joists ee ae eee oe *7 10 0 
Cees... ss, as. nee Ba *7 15 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 
*” under 3in. bog, ee ee Do 710 0 
Flats, 5in.and under .. 9 7 0. 817 6 
Plates, jin. (basis) + wi GC, 715 0 
 MLGAIB: ec ee De so. 0 
MME. vin. eee? A. $3. 0 
sc kedn, 1: Ss Cae me tigre 810 0 
oo OB: say pen os es BS 900 
Boiler Plates, jin... ..10 0 0. 715 0 














STEEL (continued). 


Home. Export. 
GLascow AnD Districtr— £ s. d. £ s. d. 
PED 46 ore xs me we ie *7 10 0 
POs. aie. Ski) wn, wae, OE Oey. 8 10 0 
Joists ee, te Pee *7 10 0 
oO eee eer. cee tee *7 15 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 
» under 3in. fy (eo Per; 7 2056 
Flats, 5in. and under .. 78 : 817 6 
Plates, jin. (basis) o. 2a TA8.0 
WEE SS eS 912 6. 8 0 0 
>» ee RDF Bia 8 5 0 
i, ie < 10 2 6. 810 0 
3 din. 25: 0. 900 
Boiler Plates . . ry 6": -- 
South Wares AREA— an oe e ae ee 
Angles S20 2 *7 10 0 
Tees. . 10 00. *8 10 0 
Joists 9 7 6 77 10 6 @ 
Channels. . ‘ a, “HSH + *7 15 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 
” under 3in. APS ie dpi 710 0 
Flats, 5in.and under .. 9 7 O. 817 6 
Plates, jin. (basis) .. 910 0 715 0 
” ames US a POE NO 8 0 0 
bs Meas ee Ore NS, 5 8. 56 
aes Tero, 810 0 
er ie as ee 9 00 
IRBLAND— BELFAST. Rest oF IRELAND. 
£0. a. £ s. d. 
Angles Ei GUBNO. 9 7 6 
Beene ee eee 6. T'S 
Me ns cs eg opt Se 915 0 
Pe oo ne 5 TR © 912 6 
Rounds, 3in.andup .. 10 5 0. 1074 
= under 3in. wre ee 910 6 
Plates, jin. (basis) .. 912 6. 915 0 
» fein... o« “ORs, . 10 0 0 
Sais 35. ow, a ee eR hy, 10 5 «(0 
RMR 0S ies? “Sa ae Tae. 10 10 O 
io) Wiiangiadtt “ead tO 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ se. d. £ a. d. 
10-G. to 13-G., f.o.r. 9 26.9% .. 9 0 0 
14:G. to GOR id/d) . i032, 600) x 910 0 
21-G. to 24-G., d/d A 2B ... 915 0 
25-G. to 27-G., d/d 10 2B> Bo6a:., 10 7 6 


The above home trade prices 


are for 4-ton lots and over; 


2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24— 


Home. £ s. d. 
4-ton lots and up .. 13 10 0 
2-ton to 4-ton lots 13 17 6 
Under 2 tons - 1510 O 


Export ; £12 17s. 6d. to £13 2s. 6d., c.i.f. India. 


” 


*” Scandinavia : 


Tin-plates. 


£11 15s. 0d., f.o.b. other markets. 
£10 10s. Od. to £10 15s. Od. f.o.b. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 0s. Od. 


Billets. £ s. d. 
Basic (0-33% to 0-41%C.) ac eeteonde © 
» Medium (0-42% to 0-60%C.).. 715 0 
» Hard (0-61% to0-85%C.) ..8 5 0 
6s » (086% to0-99%C.) .. 815 0 
” » (1% C. and up) : A re 
Soft (up to 0-25% C.), 500 tons andup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. . 810 0 
» Light, f.o.t... . senee tae ae 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per lb. 
. Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £21 10 0 7/- 
” ” 6 p.c. to 8 p.c. £21 0 0 I/- 
” ” 8 p.c. to 10 p.c. £21 0 0 7/- 
” ” Specially Refined .. 
FS 7 Max. 2 p.c. carbon £33 10 0 11/- 
” ” » 1 p.c. carbon £36 5 0 1l/- 
” ” »  0-50p.c.carbon £37 5 0 12/- 
” » »  carbon-free .. 94d. per lb. 
Metallic Chromium. ve -. 2/5 per lb. 
Ferro Manganese nate), 76 pc... £11 5 Ohome 


» Silicon, 45 p.c. to 50 p.c. 


£12 15 O scale 5/- p.u 
£17 17 6 scale 6/- p.u 


” » Mpc. 
» Vanadium 12/8 per lb. 
» Molybdenum . 4/6 per lb. 
Titanium (carbon fron) . 9d. per Ib. 
Nickel (perton) .. .. «.. «. £200 to £205 
OOM oi ea Sa TORE ene 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, July \st. 


CoprpER— 
Cash .. £36 11 Sto £36 12 6 
Three months .. £36 16 3to £3617 6 


Electrolytic £40 10 Oto £41 0 OU 
Best Selected gen d/d Bir- 
mingham : £40 15 0 
Sheets, Hot Rolled £68 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 10$d. 10}d. 
»  Brazed (basis) 10$d. 10}d. 
Brass— 
Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11}d. 113d. 

TrIn— 

Cash.. .. . £178 5 Oto £1738 10 0 
Three months .. . £175 5 Oto £175 10 0 

Leap: £15 3 9to £15 6 3 

SPELTER : Mons i £13 7 6to £1313 9 

Aluminium Ingots (British) . £100 

SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/— to 14/6 
Hamilton Ell 16/— to 16/6 
Splints 18/- to 18/6 

AYRSHIRE— 

(f.0.b. Ports)—Steam 13/- to 13/3 

FrresHIRE— 

(f.o.b. Methil or Burntisland)— 
Prime Steam .. ; 15/- to 15/3 
Unscreened Navigation 14/- to 14/6 

LoTHIANS— 

(f.0.b. Leith)—Hartley Prime 14/6 
Secondary Steam .. ‘ 14/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 

NORTHUMBERLAND, NEWCASTLE— 

Blyth Best 14/9 to 15/- 
»  Second.. ‘ 14/- to 14/6 
» Best Small .. 12/- 

Unscreened 13/6 to 15/- 

Duraam— 

Best Gas.. .. 14/8 

Foundry Coke 24/6 to 26/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/- to 29/- —- 
South Yorkshire Best .. . 23/- to 26/- — 
South Yorkshire Seconds .. 20/~- to 21/- — 

Rough Slacks. . .- «+ Il/- to 12/- -= 

Nutty Slacks REPU oe Oy, -~ 

Carpirr— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 19/6 

Best Seconds a) Uh 19/— to 19/44 

Best Dry Large 18/9 to 19/3 

Ordinaries 18/3 to 18/6 


Bunker Smalls 13/6 to 14/6 


Cargo Smalls .. 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 30/- to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 21/- 
SwansEa— 
Anthracite Coals : 
Best Large . ‘ 36/- to 40/- 
Machine-made Cobbles 41/~ to 48/6 
Nuts os 40/- to 48/6 
Beans 25/- to 35/- 
Peas eh. 19/- to 23/6 
Rubbly Culm. . 11/6 to 12/- 
Steam Coals : 
18/- to 20/6 


Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 er 34d. 
Diesel Oil ben ee a Yaa 4d. 
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French Engineering Notes. 
(rom our own Correspondent in Paris.) 
The Labour Charter. 


Tue relations between employers and men are 
revealed with fair clearness by the terms of the collective 
contract which now governs the engineering and metal- 
lurgical industries in the Paris area. This and all other 
collective contracts follow upon the agreement that was 
signed by the employers’ representatives, the Confédéra- 
tion Générale du Travail (on behalf of the men), and by 
Monsieur Leon Blum (President of the Council). The 
agreement established principles which employers had to 
accept, and they were at least assured of certain guar- 
antees, such as the complete cessation of “stay in” 
strikes, and the undertaking that a week should be 
allowed for the settlement of disputes before the men 
could cease work. If the agreement inaugurated a new 
state of things, the collective contracts that followed it 
accentuated the change by instituting a labour charter 
that gives complete independence to the men and deprives 
employers of any control or authority over them. They 
are not even allowed to take on new hands except through 
labour exchanges or professional syndicates, although they 
are authorised to post up offers of work within a limited 
area under certain restrictions. Their liberty is so far 
curtailed that they hardly seem to have any left. In the 
contract, relations between employers and men are laid 
down in minute detail, as well as the election and duties 
of workshop delegates, and although men are allowed to 
see the shop foreman or management on personal matters, 
there is, for all practical purposes, a complete separation 
of the men from their employers. It is, in fact, a unilateral 
contract which safeguards completely the supposed 
interests of workers without taking into account the 
necessity of their coinciding with the interests of employers 
which can only be secured by good and conscientious 
work. Employers know that their safeguard lies in the 
free selection of suitable men, and this now appears to be 
denied them. Several ‘‘ stay in ’’ strikes have followed a 
resumption of work because it was found necessary to 
make some reduction in the number of hands until 
arrangements could be completed to meet the new situa- 
tion. Strikes have broken out in the shipyards and engi- 
neering shops at Saint-Nazaire, and the refusal of the men, 
with the unions behind them, to relinquish their liberty of 
action leaves employers in doubt whether any contract 
with them can be taken seriously. 


Wages. 

There continue to be protests from all commercial 
and industrial bodies against the principle of higher wages 
and fewer working hours, which, they affirm, will increase 
production costs to an extent that must ruin the export 
trade and compel small makers to close down their works. 
Calculations show that costs will be increased by anything 
between 35 and 50 per cent. In the collective contract 
for the Paris area the guaranteed minimum wage for skilled 
machine tool hands is 7-2f. an hour, or more than what 
the highest paid turner received not long ago. The 
minimum for specialised machine tool operators—that is 
to say, men without apprenticeship training—is 6-25f., 
so that the margin between these two rates offers an 
inadequate premium for skilled work. So long as the 
country was engaged on mass production, the money 
earned by specialised labour minimised the value of appren- 
ticeship, and left this country with an insufficient supply 
of skilled hands. The tendency to reduce the margin in 
wage levels is further seen in the minimum of df. for 
ordinary labourers. In English money, the skilled 
mechanic receives under the new scale a minimum of 
approximately Is. 1ld. an hour and the ordinary labourer 
a little more than Is. 3d. There is nothing to prevent men 
from asking for more if they feel that their professional 
value justifies a higher remuneration than what is 
guaranteed to others less skilled in the trade, and as 
employers are not allowed to reduce wages that are already 
above the minimum level, the fact of higher wages existing 
in some special cases may tempt workers to regard them 
as a goal for further agitation. It does not therefore 
follow that the minimum wage has removed the causes of 
future labour friction. So far as employers are concerned, 
the minimum represents more than the maximum that 
many of them can afford to pay. 


Public Works. 

Even the Government does not go so far as to 
admit that this increase of production costs will be con- 
ducive to industrial activity, and it is therefore preparing 
to provide employment by augmenting considerably the 
programme of public works, for which purpose it intends 
to spend about £53,000,000 during the next four years, 
in addition to what is supposed to be available for a con- 
tinuance of the Marquet plan. This plan has not been 
carried out according to schedule, on account of insuffi- 
cient funds, but the Government has other views, and 
expects to obtain all that it requires by drawing upon 
the country’s hoarded savings. It must put this money 
into circulation, preferably by persuasion. So far, public 
works have failed to bring any appreciable benefit to the 
mechanical engineering industries, which can only wait 
in expectation of the new programme providing them with 
more employment, but there is no reassuring prospect 
of public works enabling the engineering trades to tide 
over the indefinite period that must elapse before the 
country can emerge from its present economic difficulties. 
The Government has promised to help manufacturers 
to surmount that period, without, however, indicating 
in what manner it proposes to come to their assistance, 
but it is disquieting to be informed by the general secretary 
of the C.G.T. that the workers will take care that producers 
are protected from the competition of cheap foreign goods. 
Higher tarifis are the inevitable consequence of high pro- 
duction costs, and claims by manufacturers that they 
should be subsidised or protected as compensation for the 
additional charges imposed upon them suggest how 
intricate the situation has become. It means that the 
country is faced with new problems that must be solved 
before it can revert to the former policy of a gradual return 
to greater freedom in foreign exchanges, without which 
there can be no hope of a stable and permanent industrial 
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STEAM GENERATORS. 


447,692. November 28th, 1934.—Rerurn TusBe Bor.rers, 
P. St. G. Kirke, Givons Manor, Leatherhead, Surrey. 
This boiler is claimed to have a high efficiency in spite of its 
small dimensions. It is of the dry-back type, and is shown in 
plan view. Part of the return tubes are waved as shown, while 
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the stay tubes are straight. In this way, the inventor claims, 
a 2hin. tube, 12ft. 6in. long, becomes as effective as a straight 
tube 31ft. long, and that with a draught of 2in. W.G. an effi- 
ciency of 90 per cent. can be attained with the flue gases at a 
temperature of 225 deg. Cent. The speed of the gases through 
the tubes is from 70ft. to 100ft. per second.— May 25th, 1936. 


TRANSFORMERS AND CONVERTERS. 


447,280. November 14th, 1934.—ELEcTRICAL OSCILLATION 
GENERATORS, Marconi’s Wireless Telegraph Company, 
Ltd., Marconi Offices, Electra House, Victoria Embank- 
ment, London, W.C.2; and G. M. Wright, Broom Hall, 
Woodham Ferrers (postal address, Bicknacre), Essex. 

This invention relates to back-coupled electron discharge 
device oscillation generators and has for its object to provide 
an improved generator which will operate with a high degree 
of constancy of frequency. It is based upon the discovery that 
the actual frequency of the oscillations in the frequency deter- 
mining circuit of a known oscillation generator is not entirely 
controlled by the electrical constants of the circuit, but is also 
dependent upon the effective phase of the pulses delivered from 
the anode circuit of the valve relative to the oscillations in the 
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frequency determining circuit. The anode A of a thermionic 
valve, for example, a triode B, is connected to its cathode C 
through a reaction coil D in series with the usual anode potential 
source E. The reaction coil is magnetically coupled to a tuned 
circuit consisting of an adjustable condenser F; in series with two 
inductances G, H,, one of which (G,) is magnetically coupled 
to the reaction coil D. The other inductance (H,) of this circuit 
is weakly magnetically coupled to one inductance G, of a second 
similar tuned circuit, and so on. The fourth circuit is coupled 
to a coil J, which is connected in series with a capacity shunted 
grid leak combination K L between the grid M and the cathode C 
of the valve. The junction points of the two inductances in 
each of the tuned circuits may be connected together and 
earthed as shown. All the tuned circuits are tuned to the same 
frequency.— May 14th, 1936. 


447,386. October 26th, 1934.—ELecTric TRANSFORMERS OF 
Smart Ovureut, H. Clark, Natal University College, 
Durban, Natal, South Africa. 

This invention relates to an electric transformer of small 

ower output having reference in particular to current trans- 
ti and to those used in light-current electrical engineering. 

It consists of a transformer with two windings and a core. The 

first winding (of T, turns) is wound on the core. The core, with 

the first winding upon it, is itself wound on the second winding 

(of T, turns) so that the flux in the core interlinks more than 

once with each turn of the second winding. The magnetic 

circuit may be closed by ar te the ends of the core together. 
The core A carries a winding B upon it. For the sake of 


over the entire length of the core. The wound core is itself 
wound on another winding C, so that the flux in the core A 
interlinks more than once with each turn of winding C. The 





contour of a single turn of winding C is indicated by the dotted 
line D. The core is shown with the ends brought together to 
close the magnetic circuit.—May 18th, 1936. 


TELEGRAPHS AND TELEPHONES. 


447,313. September 20th, 1935.—TELEPHONE CaBLEs, Standard 
Telephones and Cables, Ltd., Connaught House, 63, Aldwych, 
London, W.C.2. 

For electrical signalling systems operating at frequencies 
extending into the radio frequency range a transmission cable 
comprising a central conductor and a tubular return conductor 
coaxial therewith is especially well adapted. One of the chief 
advantages of the structure is that the dielectric between the 
conductors is not subject to varying atmospheric conditions, 
but can be maintained in a uniformly dry condition. The ideal 
dielectric from an electrical standpoint would be purely gaseous 
or vacuum. There would then be no solid material traversed 
by the electro-magnetic fields associated with the signalling 
currents, and the signal attenuation due to shunt impedance 
or dielectric losses would accordingly be low. The capacitance, 
another factor affecting signal attenuation, should likewise be 
as low as possible, and for this reason the effective dielectric 
constant of the medium separating the conductors should be as 
nearly unity as possible. The mechanical requirements of the 
system, however, demand that a sufficient amount of solid 
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material be used to maintain the inner conductor in a central 
osition within the outer conductor. Since the conducting pair 
is subject to repeated bending during manufacture and installa- 
tion, a certain degree of resiliency and ruggedness in the 
separating member is necessary. In accordance with the 
invention there is provided a coaxial conductor electric cable 
in which the inner and outer conductors are separated by two 
filaments or strands of insulating material twisted together and 
spiralled about the inner conductor in a direction opposite to 
that of the twist and with a pitch of not more than approximately 
four times the inner diameter of the outer conductor and approxi- 
mately equal to the pitch of the twist so that the filaments 
support the inner conductor only at recurrent points where they 
lie in a radial position between the two conductors, as shown in 
Fig. 2, the remainder of the space between the conductors being 
substantially gaseous. A feature of the construction is that 
contact between the separator and the conductors is not con- 
tinuous. This not only tends to reduce conductive leakance, 
but also reduces the amount of solid insulating material 
traversed by the highly concentrated electric field immediately 
around the central conductor.—May 15th, 1936. 


fA 


AERONAUTICS. 


447,283. November 15th, 1934.—Cow Line ror Liquip CooLED 
Encrvss or Arrorart, J. E. Ellor, Grandell, South Drive, 
Chain-lane, Mickelover, Derby. 

This arrangement of radiator is said to reduce the drag on an 

aeroplane and may even help its progress. The radiator itself 
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is shown at A and is enclosed by a metal casing, the entrance to 
which is constricted by the curves B and C. At the entrance 
there are slats D, which diverge at an angle of about 7 deg. In 





clarity a few turns only of the winding are shown ; in practice 





activity. 





this winding would be distributed as uniformly as possible 


this way the kinetic energy of the air stream is converted to 
some degree into pressure energy within the radiator. The 
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exhaust gases from the engine are collected by the manifold E 
and conducted to the rear of the radiator casing, where they 
join the air stream and issue by the restricted passage F that 
a the pressure energy back into kinetic energy.—May 

5th, 1936. 


TRANSMISSION OF POWER. 


447,142. 
Allwood, ‘‘ Kenton,”’ Walpole-street, Derby. 


This invention is concerned, primarily, with the chain drive 


of the cam shaft of internal combustion engines, and aims a 
the easy removal of the chain from its toothed wheels. 
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B, the dynamo shaft at C, and a jockey pulley at D. The chain 
has five rows of teeth, two of which engage with the sprocket 


on the crankshaft and the other three, on the opposite side of 


the chain, with the other wheels. The sprocket on the cam 
shaft has a separate hub E, which, when it is cast off and drawn 
out, provides sufficient slack for removing the chain.— May 13th, 
1936. 


FURNACES. 


446,936. April 17th, 1935.—SEMI-conTINUOUS AND ConTINUOUS 
Kins, A. Geyer, 2, Gastons-road, Chippenham, Wilts. 
This invention relates to semi-continuous and continuous 
kilns of the chamber type for burning bricks, tiles, and like goods, 
and has for its object to provide improvements therein whereby, 
more particularly, the goods may be dried and burnt under 
conditions in which the formation of scum, which may arise by 
the injurious action of the sulphur-containing gases produced in 
the combustion of the fuel on the goods before they have been 
sufficiently dried and heated to be immune, is prevented. The 
object of the invention is to provide a semi-continuous or con- 
tinuous kiln of the chamber types divided by relatively thin 
walls extending between the main or outer walls to form a group 








or bank of chambers. In the construction illustrated in sectional 
plan in Fig. 1, while Fig. 2 is a plan of the foundations, the 
chambers through which the fire passes in sequence in a given 
half cycle are indicated by the references 1 to 8, and the chambers 
through which the burning proceeds in the next half cycle are 
indicated by the references 1A to 8A. In normal running with 
this type of kiln it may be convenient to have two chambers in 
fire simultaneously. In the drawings the wickets are indicated 
by the reference W and the positions of the furnaces are indi- 
cated by the references F. The firing connections between the 
chambers are indicated by the reference C and with these firing 
connections there are associated dampers indicated by the 
reference D.—May 8th, 1936. 


SHIPS AND BOATS. 


447,382. January 18th, 1936.—A Strockiess ANcHor, E, 
Duerr, ‘‘ Warren Point,’’ Bodorgan, Anglesey. 

This invention relates to anchors of the stockless type having 
a single fluke pivoted between a double shank and limited in 
movement to approximately 45 deg. on either side by stops. It 
has for one of its objects the designing of the tripping pieces, 
the double shank, and the fluke itself, so as to present a narrow 
or streamlined edge in the direction of diving of the fluke. With 
this object in view it will be seen on referring to Fig. 1 that 
tripping pieces A A, which also act as stops limiting the angle 
of the flukes, are located in line or directly behind the double 
shank pieces B B, these latter also being constructed of narrow 
section metal of considerable width, which while giving great 


December 19th, 1934.—ENnpLEss Cuan Drives, F. F. 


In the 
drawing the engine crankshaft is shown at A, the cam shaft at 


to sink below the surface in soft holding ground, rather than 
drag. Fig. 2 shows the anchor in position for hauling aboard, 
from which it will be seen there is nothing to foul any part of 
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any uneven surface. 


Rheinischestrasse 173, Dortmund, Germany. 
The invention relates to a process and apparatus for the 
improvement of a liquid iron bath, and has for its object the 
elimination of sulphide of manganese from pig iron produced in 
Thomas furnaces. The inventors say that they have recognised 
the hitherto unappreciated fact that it is only possible to attain 
a further desulphurisation than has been hitherto practical by 
bringing the manganese and sulphur into the most intimate 
contact at the highest possible temperature, since, the higher 
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the temperature, the more readily do manganese and sulphur 
combine. This is effected by setting the ladle into rotation while 
the pig iron is being tapped into the ladle ; that is, when it is 
at the maximum temperature, and during its transport to the 
mixer. During the process manganese sulphide rises to the 
surface and forms a layer of slag, which, in consequence of the 
rotation of the ladle, is kept in a fluid state; simultaneously 
MnS oxidises into MnO, SO, being given off. The pig iron ladle 
A is arranged to rotate in the ladle car B by means of hall 
bearings C. The ladle is rotated by a motor D through a gearing 
E, _ speed being preferably in the region of 25 r.p.m.—May 
15th, 1936. 


MISCELLANEOUS. 


447,290. December 5th, 1934.—Gas Governors, W. C. Peebles 
and Peebles and Co., Ltd., Tay Works, Bonnington, Edin- 
burgh. 

This gas governor is controlled by a diaphragm A loaded by 

the weights B. The inlet to the casing is shown at C and the 
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outlet at D. The regulating valve E takes the form of a ball 
attached to the diaphragm by a stalk F. A stop screw G is 
provided to prevent the valve ball from coming into tight con- 
tact with its seating and becoming fast on account of gummy 
deposits. The specification includes designs for both vertical 
and horizontal pipes.—May 15th, 1936. 


447,687. November 22nd, 1934.—Lusricants, W. V. Gilbert, 
336, Abbey House, Victoria-street, Westminster, London, 
8.W.1. 

Experiments carried out in connection with the lubrication of 
internal combustion engines have shown that the wear which 
usually takes place of the cylinder walls and the pistons is 
brought about to a preponderating extent by corrosion of these 
parts, arising from the initial warming up of the engine, when 
traces of water and acid are produced by condensation of the 
combustion products on the cold parts of the engine. In addi- 
tion to causing some roughness upon the co-operating surfaces 
of the cylinder and piston this corrosion produces traces of 
oxide which in due course become embedded in the working 


the ship’s side, the rounded tripping pieces sliding easily over 
The anchor, when stowed on deck, rests 
on three widely separated points and is therefore stable.— May 





Corrosive effects and/or wear may also arise from impurities 
of a solid nature which are present in the fuel. In an anti- 
corrosion lubricant, according to the present invention, a 
chromate is present in the form of a dispersion of solid particles. 
The following is an example of a lubricant according to the 


N°447382 invention :— 
Parts by weight. 
Fig, Zine chromate .. Jatt Gyre y 
Calcium chromate sute's 
Castor oil ae 50 


The castor oil should be of good quality and is kept in a warmed 
state while the chromate or chromates are added ; moreover, 
these chromates are in a very finely divided state. Thorough 
mixing must be maintained during this process. The chromates 
may best be added after being reduced to colloidal dimensions, 
because as the chromate particles are reduced in size the possi- 
bility of precipitation grows less, and the more these particles 
can enter between the working surfaces to be lubricated.— 
May 22nd, 1936. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

. - ee 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
To-Day AND Saturpay, JuLy 4TH. 
Assoc. oF Mintne ELecrricat ENGINEERS.—Annual Con- 
vention in London. 

Roya AGricutturat Socrety.—Exhibition at Bristol. 

SatrurDay, JuLY 4TH. 


18th, 1936. ais 
= Inst. oF ENGINEERS-IN-CHARGE.—Visit to the works of the 
Gas Light and Coke Company at Beckton. 
METALLURGY. Monpay, Juty 67TH, To Fripay, Juty 10TH. 
447,285. November 19th, 1934.—A Liqurip Iron Bara, Soc. or CuEmicaL Inpustry.—Annual meeting at Liverpool. 
Dortmund-Hoerder  Hiittenverein Aktiengesellschaft, Frmay, Jury 177TH, To Monpay, Juty 20rH. 


Inst. oF ELrEcrricaL ENGINEERS.—Transmission Section 
week-end visit to France. 
WEDNESDAY TO Fripay, JuLY 22ND To 24TH. 


Inst. OF MINING ENGINEERS.—Summer meeting at Bath. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Unrrep Street Compantes, Ltd., have removed their 
London offices to 8 and 10, Grosvenor-gardens, Victoria, 8.W.1. 
Mr. R. C. D. Fetu, who for the last three years has been 
assistant Engineer to William Jessop and Sons, has been 
appointed chief draughtsman to Lamberton and Co., of Coat- 
bridge. 


W. Sisson anv Co., Ltd., Gloucester, inform us that they 
have obtained the services of two new directors, Mr. P. 8. 
Fowler, designer and chief draughtsman, and Mr. T. H. W. 
Millie, general works manager, and also that Mr. P. 8. Fowler 
has been appointed secretary to the company. 

BLACKSTONE AND Co., Ltd., Stamford, have opened a spare 
parts and service depot at their new London aadoon. Imperial 
House, Kingsway, W.C.2. Mr. Leonard Burbidge has been 
appointed London manager, and will have a fully qualified 
technical sales staff under his control. 

Mr. A. H. Law is relinquishing his position as chief engineer 
of the English Electric Company in September, but will remain 
in the service of the company as consulting engineer, while 
being free to accept such other advisory work as does not 
conflict with his obligations to the English Electric Company. 
Mr. Law was general manager of the Willans Works of the 
company at Rugby from 1926 to 1930, when he became chief 
engineer. Mr. A. D. Sloan, who is the chief A.C. designer of 
the English Electric Company, will succeed Mr. Law as chief 
engineer. 

JouNsons (oF GODALMING), Ltd., of Argyle House, 29/31, 
Euston-road, N.W.1, have now entirely reorganised their 
business. A new company has been formed to concentrate on 
aeronautical business. The new organisation has been named 
Aviation Developments Limited, while the old firm will continue 
to trade as Johnsons (of Godalming). The chairman of directors 
is Sir Alliott Verdon-Roe, the managing director is Mr. Stanley 
T. Johnson, and the technical director is Group Captain Vere 
Bettington. As consulting engineers the company has secured 
the services of Group Captain W. H. Primrose, until recently 
technical adviser on aeronautical matters to the Postmaster- 
General, and Mr. T. C. L. Westbrook, general manager to the 
Supermarine Aviation Works, (Vickers) Ltd., Southampton. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Str WitL1AM ARROL AND Co., Ltd., have received an order 
from: the Buenos Aires Great Southern Railway Company, 
Ltd., for two 45-ton and two 10-ton overhead electric travelling 
cranes. 

Tue EncuisH Evectric Company, Ltd., has secured an order 
for electric trains for the New Zealand Government Railways. 
The order comprises six two-car motor coach electric trains. 
The coaches are of all-steel construction. Each train consists 
of two coaches, one being a driving coach and one a trailer 
coach, and they are so designed that different sizes of trains 
can be made by coupling these units together. These trains 
will be the first electric motor coach trains to be put into service 
on the New Zealand Railways, and are to be used on the 
suburban system running from Wellington to Johnsonville. 
The order also includes the equipment for two high-speed modern 
passenger electric locomotives. The value of the order is 
approximately £100,000. 








Brake Erriciency CaHart.—We have received from Morgan 
Crossley and Co., Ltd., of Manchester, the makers of ‘‘ Tenoid’’ 
brake and clutch linings, a wall chart expressing clearly at a 
glance the braking efficiency corresponding to any eer 
stopping distance of a vehicle from any epee. The ordinates, 
“stopping distance,” and percentage brake efficiency are 
set out to logarithmic scales, and in consequence the “ speed ” 
curves are all straight. The chart is divided by vertical lines 
into three parts, coloured red (10 to 25 per cent. efficiency), 
yellow (25 to 50 per cent.), and green (50 to 100 per cent.), to 








strength against working stresses, allow the double shank itself 





surfaces and bring about additional wear due to abrasion. 


represent the relative safety of the brakes. 
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A Seven-Day Journal 


The International Congress on Glass. 


On Thursday, July 2nd, the International Congress 
on Glass was opened at the Institution of Electrical 
Engineers by the Duke of Kent. The Congress 
is being held in London and in Sheffield. The 
President of the Congress, Mr. B. P. Dudding, in 
his opening speech, pointed out that representatives 
of twenty countries were taking part in what was a 
demonstration of the desire to perfect the technical 
development and efficiency of the industry. He 
dwelt on the influence of glass on the scientific and 
industrial progress of the country and on the recip- 
rocal influence of electrical engineering development 
on the progress of glass making. Especially was glass 
of importance in modern lighting, radio, and, above 
all, television. The Department of Glass Technology 
in Sheffield was founded twenty-one years ago, and 
the following year the Society of Glass Technology 
was formed. It marked the beginning of an organised 
scientific effort which was now spread over the world. 
The Duke of Kent pointed out that though the art of 
glass making was of very great antiquity, only in 
modern times had scientific research been allied closely 
with its manufacture and its application was the basis 
of the Congress. He dwelt on the amount of patient 
research and scientific experiment which lay behind 
the development of such everyday things as auto- 
mobile safety glass, the glass envelopes of radio 
valves, &c. The Duke expressed himself as interested 
in the application of mechanical processes to the 
manufacture of glass and hoped that in its application 
the machine would not destroy the artistic beauty of 
glass. A presentation was then made to the Duke of 
Kent by Mr. Dudding of a rose bowl of English fine 
crystal glass. 


Central London Railway Extension. 


On Monday last, July 6th, a Select Committee of 
the House of Lords considered the London Passenger 
Transport Board Bill, by which authority is sought to 
provide further extensions eastward of the Central 
London Railway. The extensions would form part 
of the additional transport facilities in respect of 
which a Treasury guaranteed loan has been promised, 
and they would be carried out in conjunction with the 
proposed suburban electrification on the London and 
North-Eastern Railway. Mr. Craig Henderson, K.C., 
representing the Transport Board, explained that 
the scheme envisaged the Central London Railway 
running underground to Stratford East and there 
coming to the surface to make a connection with the 
L.N.E.R. Thence a further underground line would 
extend to Newbury Park, north of Ilford, where it 
would form a loop, trains being run through to the 
City and West End. Newbury Park would become a 
quasi-terminal station with a car park, &c., similar to 
the present station at Morden. Mr. Heathcote 
Williams, representing residents of Newbury Park, 
opposed the Bill on the grounds that his clients did 
not wish the line to pass under their houses ; he also 
pointed out that Newbury Park was not a traffic 
centre. Mr. Frank Pick, vice-chairman of the L.P.T.B., 
sdid that it was intended to develop bus services 
from Newbury Park to Harold Wood, Gidea Park, 
and other places. He reminded Mr. Williams that 
traffic centres were made, that Golders Green had 
only one house when the tube station was first built, 
and only a few houses existed at Morden when the 
tube first went there. 


The National Physical Laboratory. 


In the Engineering Department at the National 
Physical Laboratory visitors during the annual 
inspection held on Wednesday afternoon of last 
week July Ist displayed much interest in a heavy 
six-wheeled lorry which has been fitted up with 
equipment for determining road impact forces at 
speeds up 45 m.p.h. The apparatus works auto- 
matically by means of an oscillograph which: traces 
a wavy line on a moving cinematograph film, the 
ordinates of the line representing the load between 
the wheel and the road at any instant. In the same 
department a Ll0ft. square model representing the 
buildings within a region of London extending north 
and south of the Strand and covering an area of 
half a square mile also attracted much attention. 
The model when set up in one of the Laboratory’s 
wind tunnels is used for the purpose of determining 
to what extent the wind pressure on a particular 
building is reduced by the presence of surrounding 
buildings and thereby of discovering whether smaller 
design factors can be used for closely spaced build- 
ings in a town than for similar buildings in the open. 
Among the many exhibits shown in the Metallurgical 
Department we noted some crucibles and other 
articles made from pure alumina fired at 1800 deg. 
Cent. After subjection to this temperature the 
material is pure white and translucent. For some 
purposes even alumina is not sufficiently resistant 
to high temperatures. Pure thoria is employed 
instead in such circumstances. The 12in. high-speed 
wind tunnel in which models can be tested at speeds 





at which the compressibility of the air becomes of 
importance—that is to say at speeds approaching the 
velocity of sound in air—was @ source of: muc 
interest in the Aerodynamics Department. Data 
obtained from experiments in this tunnel are already 
applicable to the design of airscrews and, in view of 
the rapidly increasing speeds of flight, the information 
obtainable is becoming of direct interest in the design 
of aircraft particularly in connection with the drag 
of wings. In the William Froude Laboratory a 
demonstration was given illustrating experiments 
designed to determine the anti-rolling effect of bilge 
keels in smooth and rough water. 


The Tyne Dock Bill. 


Tue House of Lords Committee examined ‘the. Bill 
authorising the London and North-Eastern Railway 
Company to sell the Tyne Dock on Monday last, 
July 6th. The Tyne Commissioners are the intended 
purchasers and the price is to be £600,000, of which 
£150,000 is to be provided by the Special Area Com- 
missioner. The Bill was opposed by the Railway 
Clerks’ Association and by the National Union of 
Railwaymen. Crossexamined by Mr. F. J. 
Wrottesley, K.C., representing the L.N.E.R., Mr. A. G. 
Walkden, who until recently was general secretary of 
the Railway Clerks’ Association, agreed that the 
scheme was an effort to improve the district and to 
decrease unemployment as a whole, but he objected 
to it as it might militate against those who were now 
in work. ‘Sir Ralph Wedgwood, general manager of 
the L.N.E.R., said that the company considered that 
an employee, after five years’ service, had a claim 
upon the company, and that the longer an employee 
had been employed the greater would be his difficulty 
in finding employment elsewhere. In conclusion 
Mr. Wrottesley stated that in the event of the com- 
pany having to transfer or dispose of employees 
it was proposing to give them something more than 
it need, since the company was entitled by its con- 
tracts to dispense with an employee. Since the 
railways were not a Government department they 
could not resort to rates or taxes in times of adversity, 
and therefore generosity to employees had to be at 
the expense of the shareholders or of the business. 
If employees could not have been dismissed without 
compensation the railways would never have 
weathered the depression. The Committee rejected 
the claims of the unions and the Bill was allowed to 
proceed. 


The Bolton-Manchester Canal Subsidence. 


On Monday last, July 6th, a subsidence occurred 
in the banks of the Bolton Bury—Manchester Canal 
at Little Lever, near Bolton, allowing the canal 
waters to escape down the hillside for some 200ft. 
to the river Irwell. The canal is used extensively 
for the transport of coal, and several factories in 
the vicinity are in consequence affected. Though 
no stoppages are anticipated, considerable reorganisa- 
tion of the transport systems of the area will have to 
be arranged. The flow of water lasted some two hours 
in spite of efforts made to dam it by means of three 
temporary barriers on the canal. A channel 2 yards 
wide by 1 yard deep was worn in the hillside. The 
influx of water to the river Irwell caused some 
flooding in works on the river banks, augmented by 
the damming of the river with rubble from the canal 
bank. The river water is normally used for con- 
densing purposes, and the filtering systems on the 
river banks were choked owing to the sudden increase 
in head of the river flow. The cause of the subsidence 
is not yet known, the banks at this point being built 
up, but it exposed a coal seam which was in close 
proximity. 


National Trunk Roads. 


In reply to a question in the House of Commons 
on Monday evening, July 6th, Mr. Hofe-Belisha, 
the Minister of Transport stated that the Govern- 
ment proposed to promote legislation to transfer 
some 4500 miles of trunk roads to the Minister of 
Transport. In view of the great and continuing 
growth in motor traffic and the necessity for modernis- 
ing the lay-out of the main lines of communication 
by road in Great Britain, the Minister of Transport 
has had under consideration, in consultation with 
his colleagues in the Government, proposals for 
securing greater uniformity in administration and 
in standards. of maintenance, equipment, and con- 
struction of the principal roads which constitute the 
national system of through routes in Great Britain. 
Under the existing system whereby these roads are 
a matter of local responsibility and the rate of progress 
is largely dependent upon local resources, it - has 
been found increasingly difficult to secure on uniform 
principles these improvements in lay-out, surfacing, 
signalling, &c., which are necessary for the safety 
of all classes of road users and the convenience of 
traffic. The Government has, therefore, decided to 
introduce legislation in the autumn of this year 
designed to transfer the trunk roads from the county 
councils to the Minister of Transport, upon whom all 
responsibilities as highway authority in respect of 
these roads will in future rest. The trunk roads to 
be transferred extend to some 4500 miles, and include, 
among others, the principal roads connecting London 
with the cities and towns of England and Scotland. 





Subject to the proposed time-table for the passage 
of the necessary legislation being adhered to, it is 


h | proposed that the transfer of the trunk roads to the 


Minister should take effect from April Ist, 1937, in 
England and Wales, and from May 16th, 1937, in 
Scotland, the reason for the different dates being 
that the dates named correspond with the commence- 
ment of the financial year in England and Wales, 
and in Scotland, respectively. The Minister has 
offered at once to enter into discussions with the 
County Councils’ Association of England and Wales 
and of Scotland, and the other associations repre- 
senting the highway authorities concerned, with a 
view to reaching agreement with those associations 
on the administrative and other features of the 
Government’s proposals. 


The Employment Figures. 


AccoRDING to a statement which was issued by 
the Ministry of Labour on Monday evening, July 
6th, it is estimated that at June 22nd, 1936, the 
number of insured persons, aged 16-64, in employ- 
ment in Great Britain, exclusive of agricultural 
workers, was approximately 10,832,000. This was 
1000 more than a month before, and 441,000 more 
than a year before. Statistics are not yet available 
which would enable an estimate to be made of the 
numbers of agricultural workers in employment. 
There was an improvement in employment, between 
May 25th and June 22nd, in most of the principal 
industries, those mainly affected being shipbuilding, 
engineering, iron and steel manufacture, public 
works contracting, printing and bookbinding, the 
transport and distributive trades. On the other 
hand, there was a sharp increase in the numbers 
temporarily stopped in the coalmining industry, 
partly due to the suspension of work on June 22nd, 
at a number of pits in Yorkshire, on account of the 
miners’ demonstration, and there was also a decline 
in employment in the wool, textile, and motor vehicle 
industries. At June 22nd, 1936, the numbers of un- 
employed persons on the registers of Employment 
Exchanges in Great Britain were 1,326,057 wholly 
unemployed, 301,793 temporarily stopped, and 74,826 
normally in casual employment, making a total of 
1,702,676. This was 2366 less than the number on 
the registers at May 25th, 1936, and 297,434 less than 
a year before. The total on June 22nd, 1936, com- 
prised 1,362,190 men, 47,324 boys, 251,616 women, 
and 41,546 girls. 


Assistance for South Wales. 


On Wednesday, July 8th, a conference composed 
of leading South Wales industrialists was begun for 
the purpose of considering the question of trade 
depression in the area and the potentialities of the 
district for launching new industries. The Govern- 
ment’s attitude in the matter was announced in 
detail in a letter to Sir Reginald Clarry, M.P. for 
Newport, Mon., in which Mr. Baldwin stated that in 
addition to the transfer of the Royal Filling Factory 
from Woolwich to Bridgend, Glamorgan, the Govern- 
ment had in view the erection in South Wales of an 
aircraft storage unit and other naval, military, and 
air stations. With regard to the erection of further 
plant for the hydrogenation of coal, Mr. Baldwin 
pointed out that the Billingham plant, erected at an 
estimated cost of £5,000,000, had not yet been in 
operation long enough to produce results on which 
the question of the erection of a further plant could 
be decided. The Ministry of Transport, Mr. Baldwin 
added, was prepared to consider the re-submission of 
the £2,480,000 Severn Bridge scheme provided that it 
secured a more definite support from South Wales. 
As mentioned in a Journal note of May 22nd last, the 
Severn Bridge Bill was rejected by a Select Com- 
mittee of the House of Commons, although the 
Ministry of Transport had promised a 75 per cent. 
grant up to £1,852,000 from the Road Fund. 


The Retirement of Mr. A. B. Guies. 


THE announcement is made that Mr. A. B. Cauty is 
retiring from the post of joint general manager of 
Cunard White Star, Ltd., which he has held with Mr. 
8. J. Lister since March, 1934. Mr. Cauty is a Liver- 
pool man and has spent close upon fifty years in con- 
nection with that port. His apprenticeship to the 
shipping industry was’ served with Richardson, 
Spence and Co., which firm was at the time the 
managing agents for the Inman Line, an undertaking 
which was at a later date acquired by American 
interests. He joined the White Star Line in 1889, 
and in later years he became joint manager and 
director of the company. When in 1926 Colonel 
Concannon died Mr. Cauty was made the general 
manager of the company. During his many years 
spent in Liverpool Mr. Cauty did much for the ship- 
ping interests of the port and was a member of the 
Mersey Docks and Harbour Board. When the White 
Star fleet operated by the Oceanic Steam Navigation 
Company, Ltd., was purchased by the Royal Mail 
Group from the International Mercantile Marine 
Company, Ltd., of New York, Mr. Cauty moved to 
London. His wide knowledge of shipping gained 
during long years of service will still’ be available to 
the industry, as he will, we learn, remain a director 
of Cunard White Star, Ltd. 
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Worm Gear Plant. 


By HARRY WALKER, B.Sc., A.M.I.A.E.* and FRANK STOTT.+ 


TNYHE manufacture of worm gears has until recent 
times been regarded as one of those classes of 
work usually carried out by specialists, and has been 
in the hands of a few firms who deal in gear cutting. 
The reason for this confinement of activities has 
been in some measure due to the fact that in order 
to make the installation of a worm gear plant pay, 
there must be a sufficient demand for worm gears to 
keep “the plant running continuously. Individual 
firms have not previously had sufficient requirements 
for worm gears used in their own products to warrant 
the installation of a worm gear plant. At the present 
time, however, many firms are using worm gears in 





cutting machine, a worm thread profile grinder, and 
a suitable testing machine for the finished gears. 

In considering these machines, there are certain 
features of the modern worm gear which influence 
to some extent the type and design of machine. 
Worm gearing, in the last few years, has passed 
through a transition stage. 

It is not only the wide application of worm gears 
to automobile and'transport work which has brought 
about this change. It is also the larger range of 
application in other classes of work which has affected 
the trend of worm gear design. 

The most important of the changes referred to is 








ita 


Fic. 1— Worm Wheel Hobbing Machine for Cutting Worm Wheels of Ratios from 74: 1 up to about 300: 1. 


sufficient quantities to warrant the manufacture of 
their own gears, and are adopting worm gear plant 
in their own works. This increase in demand for 
worm gears is largely due to the use which is made 
of them on automobiles and all kinds of transport 
vehicles. The expansion of engineering activities 
has, moreover, created a need for more worm gears 
in industry, and the improvements which are con- 
tinually being made in their manufacture have 
probably also contributed to a wider use of worm 
gears. 

Another previous drawback to the installation of 
@ worm gear plant was the fact that the machines 





Fic. 3—Ultra High-speed Hobber with Capacity for Ratios from 1: 1 to 30: 1.* 
wheels, one on the hob spindle and one on the table driving pinion, are clearly shown. 


and methods available for worm gear manufacture 
were not on a sufficiently sound basis to enable worm 
gears of good quality to be produced in a straight- 
forward manner. The principal difficulties met with 
were partly in the design and manufacture of the 
hob, and partly in the grinding of the worm threads. 
It is only within the last few years that these diffi- 
culties have been satisfactorily overcome, and there 
is now nothing to be feared in installing a worm 
gear plant. 

A complete unit of worm gear plant usually con- 
sists of a worm wheel hobbing machine, a worm thread- 

* Technical Engineer, John Holroyd and Co. AU 

t Works Director, John Holroyd and Co. 
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the gradually increasing use of close ratio, high lead 
angle gears. Worm gearing gives its best performance 
and highest efficiency when adapted to comparatively 
small ratios of reduction in the region of, for example, 
1: lup to 30:1. This range of ratios is wide enough 
to meet with the vast majority of requirements, but 
the present-day average usage tends to be much 
nearer a ratio of 1: 1 than a ratio of 30: L. 

Multi-thread worms of high lead angle have there- 
fore to be provided for, as the rule, rather than the 
exception on modern gear-cutting machines. 

A high lead angle gear of close ratio calls for greater 
accuracy of manufacture as compared with the pre- 








speed-increasing gears. All such gears must be 
capable of being cut at high speed. 

In order to fulfil these requirements, it will be clear 
that the table on which the worm wheel blank is 
carried during cutting must be capable of being geared, 
in the limiting case, to revolve at an equal speed or 
a slightly greater speed than the hob spindle. In 
order to maintain an efficient cutting speed of the 
hob, the table will therefore revolve at very high 
speed. This requirement of a high table speed calls 
for a rather different lay-out of the gearing in the 
machine (and particularly as regards the table 
driving gear), as compared with previous practice on 
hobbing machines. The trouble with the old type of 
hobbing machine, in which the table is driven through 
a pair of worm gears of large reduction ratio, is that 
when one comes to cut close ratio worm gears, the 
maximum speed of the table which can be utilised 
is not high enough to correspond to the maximum 
efficient cutting speed of the hob, and consequently 


FiG. 2—High-speed Hobbing Machine with useful capacity from 3: 1 to 150: 1 ratios. 


the cutting time is excessive. This question of the 
table drive will be illustrated later. 

(2) The second requirement of a worm wheel 
hobbing machine is that it must be capable of cutting 
accurate gears with a good tooth finish. 

The accuracy and finish depend partly on the 
mechanical accuracy of the machine and its driving 
gears, and partly on the rigidity of the machine. 

Rigidity may be defined in the sense it is here used, 
as the ability of the machine to avoid the introduction 
of non-uniform angular velocity between the hob 
and the work due to vibration, spring or deflection 
caused by the working loads on the various parts of 











The two fly- 


vious usage in worm gears, partly owing to the fact 
that the worm wheel speed is much higher, and there- 
fore more conducive to noise and vibration, and partly 
owing to the fact that errors of machining in a high 
lead angle gear produce greater proportionate noise 
than similar errors in a gear of low lead angle. 


Worm WHeeEt Hossinc MAcHINEs. 


Considering worm wheel hobbing machines, then, 
the requirements of such a machine, to make it suit- 
able for up-to-date gear cutting, are :— 

(1) The machine must be capable of dealing with 
worm wheels of ratio down to 1:1, or may even go 
beyond this and be able to cut worm wheels used for 





Fic. 4—Thread Milling Machine for Worms up to 10in. dia. 


the machine. Lack of rigidity can give various effects, 
such as chatter, bad finish, uneven tooth surface, and 
rapid wear of the hob teeth. Generally speaking, the 
machine must be slowed down in speed or feed to 
overcome the effects of lack of rigidity, and even then 
this is not always successful. 

The modern high speed hob is very sensitive to a 
lack of rigidity, and to give the excellent results ‘of 
which it is capable, it must be used on a strong and 
rigid machine. 

For these reasons the general tendency in the con- 
struction of hobbing machine is towards an increase 
in size and weight in relation to the capacity of the 
machine, but the increased strength obtained - is 
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reflected in the better class of work produced, and in 
the more rapid cutting times, and in the reduction of 
wear and tear of the tools, 

In order to illustrate the tendencies in hobbing 
machines, three examples are shown. The machine 
shown in Fig. 1 was built six years ago, and is typical 
of what was at that time current practice of a general- 


utility worm wheel hobbing machine. It follows the 
usual design of a worm wheel hobber, having a 
tangential feed for the hob compensated by the usual 
differential motion. The drive to the hob table is 


Feed Change Gears 


very low cutting times, and consequently the radial 
feed is used for roughing the teeth, and when the hob 
has sunk nearly to depth, the tangential feed comes 
into operation and finishes the teeth. 

(3) The machine is geared such that an index 
change wheel ratio of unity will cut worm wheels of 
6:1 ratio. This enables high table speed to be 
obtained for cutting close ratio gears, and a rapid 
cutting of the teeth is consequently obtained. 

The range of worm gear ratios which can be effi- 
ciently dealt with on the machine is from about 3: 1 
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Fic. 5 


by the conventional pair of worm gears, with a ratio 
of 40: 1. 

For cutting a@ worm wheel which has a ratio of 
15:1 with its worm (i.e., the hob spindle revolving 
fifteen times as fast as the table), the index change 
wheel ratio is 1: 1. For worm gears of ratio between 
15:1 and 74:1, the index change wheels act as 
increasing gears. The minimum ratio of worm gear 
which can be cut on the machine is about 7}: I, 
in which case a “ pick-up’ of 2:1 is used on the 
index change wheels. For ratios of 15:1 down to 
74:1 it therefore becomes increasingly difficult to 
obtain the maximum efficient cutting speed of the 
hob. 






Gearing Diagram of 
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High-speed Hobbing Machine. 


up to about 150: 1. The table drive is again by worm 
gearing, and in order to obtain the necessary accuracy 
on this gear, the following procedure was adopted. 
A single helical gear was cut with exceptional accuracy 
to gear with the worm driving the table. These 
gears were mounted in the machine, and were used 
to cut the actual worm wheel finally fitted to the 
machine in place of the single helical gears. 


Uttra HicH-SPEED HoBBER OF UNCONVENTIONAL 
DESIGN. 
The machine shown in Fig. 3 was designed to deal 
at the highest possible speed with worm wheels of 
ratios from 1: 1 up to about 30: 1. 





This machine is, of course, considered to he very 


In this case, further rigidity has been added to the 








Fic. 7—Holroyd Automatic Worm Thread 


efficient over its useful range, but realising its short- 
comings on close ratio gears, the second machine, 
shown in Fig. 2, was designed and built... An endeavour 
was made to embody improvements in this new 
machine in the following respects :— 

(1) It is built on stronger and more rigid lines than 
the previous machine to withstand heavier cuts. 

(2) In addition to the usual tangential feed of hob 
it has provision for a direct radial feed. A radial 
feed, in conjunction with certain types of hob, gives 





Grinder. 


machine in order to make it strong enough to enable 
@ modern construction of hob of the largest diameter 
likely to be used to cut efficiently. 

A breakaway had to be made from the usual 
worm gear drive to the table, and in this case the 
table drive was carried out by means of a double 
helical gear of 4:1 ratio. An argument which has 
always been put forward in favour of the worm drive 
to the table of a hobbing machine is that it is to some 
extent irreversible and consequently resists a forward 











impulse to the table caused by the hob during cutting, 
and thus prevents irregular movement. In the present 
machine provision was made to overcome this diffi- 
culty by fitting a fly-wheel on the double helical 
pinion shaft. This has a steadying effect on the 
motion of the table. The double helical pinion is 
arranged so that it can be moved endwise in an axial 
direction. This feature enables backlash to be 
entirely eliminated, and consequently the fly-wheel 
on the high-speed shaft is virtually in positive connec- 
tion with the table. \ 

The gearing of the machine illustrated diagram- 
matically in Fig. 5 shows the simplicity of the lay-out, 
the direct connection between the double helical 
pinion and the hob spindle being carried out by a 














Fic. 6—Cutter Head on Thread Milling Machine. 


minimum of gearing, 7.e., two pairs of spiral bevel 
gears, and the necessary change gears. 
The following examples serve to illustrate the pro- 
duction capacity of the machine :— 
Example 1. 


18 teeth, l}in. face, 5in. dia. 
17 threads, 2in. dia. 


Worm wheel 
Worm... re 
Net cutting time for 


worm wheel .. 3 min. 


Example 2. 


Worm wheel 
Worm .. 
Net cutting time 


24in. dia., 3in. face, ljin. pitch 
3 threads, 5in. pitch dia. 
35 min. 

The above cutting times can be maintained without 
the slightest distress in the machine, and are con- 
sistent with an economical life of cutter. 


Worm THREAD MILLING. 


Before the hardening operation takes place on a 
worm, the threads have to be roughed out to slightly 
greater than finished size, leaving allowance for 
thread grinding. The allowance on thickness of 
thread for grinding should be kept as small as possible 
in order to assist the grinding operation, and in order 
to retain a maximum depth of case after grinding. 








Fic. 8—Head on Thread Grinder, showing Wheel-Truing Device. 


This allowance should therefore not greatly exceed 
the anticipated maximum distortion in hardening. 
It has in some cases been found to save overall 
expense by introducing a rough grinding operation 
before hardening, the lead of the worm being adjusted 
in the prehardened state to allow for the approximate 
alteration to lead which takes place in hardening, 
and thus reducing the necessary correction in thread 
grinding to a minimum. 

As the thread milling: is in most cases a roughing 
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operation, it is therefore mainly a question of removing 
@ maximum of material in a minimum of time. Figs. 4 
and 6 show views of a worm milling machine recently 
constructed. As in the hobbing machines, an attempt 
has been made to make the machine on very rigid 
lines so as to be capable of loading the cutter up to 
the limit of its strength and capacity, and thus to 
obtain the maximum benefit from the cutter. The 
work is gripped in a headstock supported on a 
traversing table, the table being driven by a lead 
screw connected to the headstock through change 
wheels. The blank can be supported at its outer end 
on a centre or on an adjustable roller steady. A 
steady is also provided immediately behind the place 
where the cutter is in action. 

The cutter head is of interesting design. The axis 
of the cutter spindle, when the head is set on the 
neutral axis, is not parallel to the axis of the worm. 
It is tilted in the horizontal plane at an angle of 
about 10deg. The purpose of this tilt is to get the tail 
end of the cutter spindle out of the way of the worm 
blank, so as to permit the mounting of a fly-wheel 
(clearly shown in Fig. 6) on the end of the spindle. 

The extra space made available by this tilting also 
permits of a strong driving gear to the spindle, and 
amply proportioned bearings. The flange-mounted 
motor which drives the cutter develops up to 12 h.p. 
on the particular machine illustrated, the machine 
being suitable for cutting worms up to 10in. diameter 
and 3}in. pitch. 

The following examples illustrate the production 
capacity of the machine :— 


ag 1 (Automobile Gears of 6in. Centre Distance). 
Worm. . fin. pitch, 3 threads, 3}in. worm 
dia., 5}in. long over threads, 
made from _nickel-chrome 
case-hardening steel 
Actual cutting time .. 13 min. 
Example 2. 
7}in. outside dia., 9fin. long, 2}in. 
pitch double thread, depth of 
thread, 1-24in. 
40 min. 
0-6 carbon steel 
3in. per min. 


Worm .. 


Actual cutting time . 
Material oes 
Feed .. 

The above times can be maintained without over- 
stressing the machine or the cutter. 


Worm THREAD GRINDING. 


The grinding of worm threads serves two purposes. 
The first is that of eliminating errors in profile, 
spacing, and lead of the threads caused by hardening 
distortion, and the second is the production of a 
smoothly finished surface on the threads (an unsuit- 
able surface finish being known to affect adversely 
the performance of the gear). Considerable difficulty 
has in the past centred round this grinding operation, 
the main trouble being the lack of a method of 
control over the shape of thread produced in grinding. 
It has, in fact, been necessary to subordinate the 
design of thread profile to the grinding process, and 
the only grinding process possessed of any degree 
of soundness was built round the production of one 
particular thread shape. The thread grinding machine 
illustrated herewith was developed with the original 
purpose of overcoming this difficulty, but it is found 
in practice that it also gives greatly improved results 
from the point of view of surface finish and rapidity 
of production. 

The two illustrations (in Figs. 7 and 8) of the 
machine will be almost self-explanatory as regards 
the method of grinding. One side of the thread is 
ground at a time by means of an annular grinding 
wheel which has its axis at right angles to the worm 
axis. The centre line of the grinding wheel is offset 
above the worm axis by a predetermined distance 
dependent on the lead angle of the worm, and the 
wheel makes contact with the worm on its outside 
diameter, the inside of the wheel being clear of the 
opposite side of the thread. 

The worm is supported on a slide which can be 
traversed longitudinally past the grinding wheel, 
and the headstock which revolves the worm is geared 
to a lead screw operating the traverse. «In operation 
the worm traverses past the grinding wheel, and its 
combined longitudinal and rotary motions are 
arranged to give the correct lead of worm. At 
the end of a grinding stroke the worm backs away 
from the grinding wheel, for a distance slightly 
greater than the depth of thread, and the direction 
of traverse is reversed. Whilst this return stroke 
is in operation, dividing takes place, so that at the 
end of the return stroke the worm is in a position 
to have the next thread ground, and the worm is 
returned into the abrasive wheel. and: the cycle 
repeated. The machine is automatic in operation 
and electrically controlled. 

The engraving, Fig. 8, clearly shows the diamond 
truing device on the head of the machine. The 
truing device consists of a mechanism for operating 
two diamonds. One diamond always moves in a 
straight line and serves to trim the tip of the grinding 
wheel. The other diamond follows the shape of @ 
former and trims the outside diameter of the wheel 
to a shape predetermined to give the required thread 
shape on the worm. The whole of the truing 
mechanism is carried on a bridge which spans the 
spindle and bearing housing of the grinding wheel. 
As the inward movement of the traversing table 
which carries the worm operates against a dead stop, 
it will be seen that the truing mechanism and the 





path of the diamonds are in fixed relationship to the 
worm when the latter is in its grinding position. 
The wheel is trimmed by first moving it forward 
a@ few thousandths of an inch, and then operating 
the diamonds. By this means, the diameter of the 
grinding wheel is unchanged after truing, and there- 
fore continues to produce the correct predetermined 
shape of thread. 

The grinding action itself is in the nature of 
cylindrical grinding, and gives an excellent finish 
and good cutting action when compared with the 
old type of thread grinder, which operates on a face 
grinding principle with a disc wheel. It will be 
clear that the machine lends itself to a rigid construc- 
tion of grinding wheel spindle and bearings. 


Exectric Controt System. 


The electro-mechanical control system is interesting 
and a brief description will be given. 
five main motors on the machine, these being : 


(1) The drive to the wheel head. 

(2) The pump drive. 

(3) The traverse motor, which revolves the 
worm and actuates the traverse screw during the 
grinding stroke. 

(4) The dividing motor, which, as explained 
below, effects the dividing action from thread to 
thread, and also actuates the return traverse of the 
worm. | 

(5) The “ back-out ” motor, which serves the 
purpose of feeding the worm in to gtinding depth 
at the beginning of the stroke, and withdrawing 
it at the end of the stroke. 


The drive to the grinding spindle is from a 6 h.p. 
motor through a short centre V-belt drive. The 
motor is arranged for forward and reverse motion 
(the two directions being necessary for right and left- 
hand worms) by push-button control. The “stop” 
button is arranged with two stages of depression ; 
the first stage cuts off the current from the motor, 
but owing to the fly-wheel effect of the backing 
plate, rotation may continue for about half a minute 
before the wheel stops, and consequently, further 
depression of the stop button is arranged to “‘ plug ” 
the motor, 7.e., @ reverse current is injected into the 
motor (this current being automatically cut off a 
moment after the motor is actually stopped when it 
is attempting to run in the reverse direction). By 


There are | P 





this means the grinding wheel can be brought to an 


immediate standstill by full depression of the “ stop ” 
button. 

The pump motor is interconnected with the motor 
for the grinding wheel, so that the pump is brought 
into action when the grinding wheel is started. The 
pump motor always runs in the same direction for 
either forward or reverse direction of the grinding 
wheel.: 

The traverse motor, which has a solenoid brake 
at the non-driving end, is mounted on the traversing 
slide, and drives a gear-box with two output shafts ; 
one of these shafts serves to revolve the worm driving 
the grinding stroke, and the other shaft drives the 
screw for operating the traverse. The screw runs ina 
nut which is supported in the body of the machine 
and prevented from endwise movement. When the 
traverse motor is in operation, the screw revolves, 
and the nut is held in a fixed position by a dividing 
late. 

At the end of the grinding stroke, a trip cuts out 
the traverse motor and its solenoid brake is applied. 
Simultaneously, the back-out motor comes into 
operation and withdraws the worm from the grinding 
wheel by pushing the whole of the traversing head 
and the slide on which it is mounted away from 
the abrasive wheel. When this back-out motion is 
complete, the dividing and return traverse motions 
take place. These motions are operated by @ small 
motor which drives an index plate geared to the nut 
on the traversing screw. The dividing plate makes a 
predetermined number of turns, after which it is 
again held firmly in position by a notch in the plate. 
The effect of turning the nut with the screw stationary 
is to return the traversing slide a predetermined 
number of pitches, and when the “ back-in” motion 
takes place, the worm is in position for another thread 
to be ground (not necessarily the succeeding thread). 
By this means a very quick return is effected, much 
quicker than the old method of allowing the worm to 
revolve during the return stroke. 

The electro-mechanical system is so interlocked 
that no movement in the electrical sequence of opera- 
tions can take place until the previous movement 
has been correctly completed and accurately regis- 
tered. The push-button controls and finger levers 
are grouped at the front of the machine. In addition 
to the subsidiary controls for the individual move- 
ments used in setting up the machine, there are two 
master push-buttons which start and stop the machine 
as @ whole. 








The Royal Agricultural Show at Bristol. 
If. 
(Continued from page 7, July 3rd.) 


No, 


he what follows we continue our description of the 
exhibits of implements and machinery at the 
Royal Agricultural Show at Ashton Court, near 
Bristol, which closed on Saturday last, July 4th. In 


spite of bad weather, there was a total attendance of | 


about 73,000 persons, and we are given to understand 
that from the agricultural point of view the Show may 
be looked upon as one of the most successful ever 
held by the Society. 


JOHN FOWLER AND Co. (LEEDs), Lrp. 





One of the larger exhibits was that arranged by- 
John Fowler and Co. (Leeds), Ltd., which comprised 


The type of implement shown is arranged to cut 
14in., 16in., or 18in. wide furrows varying from 12in. 
to 16in. deep, and a further depth of 6in. can be sub- 
soiled. Extra clearance is provided longitudinally 
between the shares and vertically from the share 
point to the frame, an arrangement which permits the 
use of disc coulters and skimmers without the possi- 
bility of choking. Provision is made on each body for 
the share to be adjusted, assuring an equal amount 
of soil being taken by each body. This feature is of 
great importance where part-worn shares are used 
after being drawn out and sharpened. The self- 
lifting gear is of simple construction and is driven 

















FIG. 14—FOWLER-CRAWFORD SELF - 


a full range of cultivating machinery. Among the 
new implements exhibited was the Fowler-Crawford 
patented self-lift tractor plough, illustrated in Fig. 14 
herewith. These machines are designed to work in 
either direction and are equipped with right and left- 
hand bodies and mould boards so that all the ploughing 
lays one way, thereby leaving the field free from 
open furrows, so that the following operations can be 
carried out with greater ease, a feature of particular 





importance when deep ploughing is the practice. 


LiFT TRACTOR PLOUGH—FOWLER 

from the travelling wheels. Where power lifting 
gear is provided on the tractor it can be used to raise 
and lower the hinged plough frame. Pneumatic 
tires are fitted on all the plough wheels, which are 
kept clean by close-fitting scrapers, the wheels being 
particularly suitable for travelling on the road. 

A 9-11 tine cultivator, also shown, has been 
designed and built specially for tractor. haulage. 
The self-lifting gear is under the complete control 
of the tractor operator by means of a trip cord. The 
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depth of work can be regulated as desired up to 12in. 
deep and the total width of work is 9ft. The tines 
are 3}in. by I}in. and are arranged to take various 
types of chilled points ranging from 2in. to 10in. 
wide. The spacing of the tines is equivalent to the 
type of cultivator as used with the steam tackles, 
and the cultivator will easily go through any gateway. 
Ample clearance under the frame is provided to avoid 
choking and the hitch is adjustable for any depth of 
work and type of draw-bar, while detachable wing 
tines can be used for light work. 

There was also shown a complete range of oil 
engine-driven “* Gyrotillers ” and “* Crawler Tractors,”’ 
all of which are fitted with the Fowler-Sanders oil 
engine incorporating the firm’s patented two-way 


&c. <A larger model with a totally enclosed cab, 
having an adjustable windscreen and a sliding window, 
providing exceptional comfort for the driver, was also 
shown on the stand. 

AVELING-BARFORD, LTD. 

The exhibit of Aveling-Barford, Ltd., of Grantham, 
Lincolnshire, comprised three motor road rollers 
along with a display of dairy machinery. The smallest 
roller was a l5ecwt. petrol-engined hand _ roller, 
and the largest an 8-ton oil-engine-driven road roller, 
but we have chosen for illustration—see Fig. 17 
one of the latest products of the firm, one of the 
new ‘“‘AO”’ oil-engine-driven series of light rollers, 
built in weights of from 2} to 3 tons and fitted accord- 











Fic. 15-40 H.P. Oi - ENGINE 


swirl type combustion chamber, which, we may 
recall, was invented by the firm’s chief engineer, Mr. 
A. F. Sanders. The engines which were on view 
included the 20, 30, 40, 60, and 180 B.H.P. sizes. 
We have chosen for illustration (see Fig. 15) the new 
four-forty ‘‘ Gyrotiller,”’ which is a good example of 
this type of cultivator, the largest of the present 
series being the new 200 B.H.P. machine with four- 
ring tillers, which attracted considerable attention. 
Several tractors of varying widths of track and track 
centres were shown, one of these being specially 
arranged for logging work with a hauling winch. 
THE AvuTo-MowER ENGINEERING ComMPANy, L1D. 
An interesting tractor of new design is the 24 B.H.P. 
petrol engine-driven “H” type auto-tractor, shown 
in Fig. 16, made by the Auto-Mower Engineering 








Company, Ltd., of Norton St. Philip, near Bath. 





DRIVEN GYROTILLER—FOWLER 


ing to requirements, with rolls giving a 4ft. or 6ft. 
rolling width. 

These rollers have been specially designed for 
footpath construction and maintenance, and for 
general light road work and grass rolling, and with 
the exception of the power unit and the engine 
controls they conform in general design to the firm’s 
‘** A” series of petrol-engine-driven rollers. 

The engine is a twin-cylinder, four-stroke unit, 
with a designed output of 13? B.H.P. at a governed 
speed of 1100 r.p.m. The main bearings and crank 
pins are forced-feed lubricated, and the engine is 
totally enclosed, but all parts are easily accessible. 

The frame of the roller is built up of steel of channel 
section with steel side plates, and the fore carriage 
is of underslung design, carrying the axle bearings 
and the forged steel steering fork, which is pivoted 
at the front and the rear. In conjunction with the 








FIG. 16-24 H.P. PETROL - ENGINE 


The tractor is equipped with a Ford V.8 engine and 
gear-box and by means of an additional gear-box 
provision is made for eight forward and two reverse 
speeds on the road and four forward and one reverse 
on the drum. The chassis and anchors are built up 
of steel channel heavily. braced, and the model is 
sprung front and rear and equipped with Dunlop 
38 by 7 Trak-grip tires, single on the front and twin 
on the rear. A 12in. diameter drum with a capacity 
of 100 yards of jin. diameter cable is fitted with a 
powerful foot drum brake, giving complete control of 
the drum and enabling the load to be held when 
necessary. Provision is made, we noted, for locking 
the differential when negotiating soft ground. In the 
vehicle we illustrate there is an open box type body to 
accommodate cleat bands, snatch blocks, and chains, 








DRIVEN TRACTOR—AUTO - MOWER 


vertical pivot pin, the arrangement, it is claimed, 
is one which forms a perfect universal joint, and 
allows full steering lock without lifting the roll, 
thereby giving easy steering over rough surfaces. 

The patented transmission gear consists of an 
arrangement of spur and bevel gears with the final 
drive by a roller chain; both the change-speed and 
reverse gearing are totally enclosed in an oil bath. 
Two clutches are fitted, one for forward and one for 
backward travel, and they are instantaneous in 
action and are controlled by a single hand lever. 
Differential gear is fitted as standard to this series 
of machines. Two speeds are available, namely, 


lj and 33 m.p.h., both of which are variable ong» 


the throttle, alike in, the forward and the reverse 


directional control being by a hand wheel operating 
a push-pull rod attached to the steering head through 
worm and nut mechanism. 

Two brakes, one a foot brake and the other a hand- 
operated brake, are fitted. The principal roll dimen- 
sions are: Front, 30in. diameter by 30in. wide, and 
rear, 33in. diameter by 13}in. wide, giving a 4ft. 














FiG. 17—-LIGHT MOTOR ROLLER—AVELING 





| rolling width. When a 6ft. rolling width is required, 
| the rear rolls are made 243in. wide. 
R. A. 
From the wide range of oil engines and dairy 
machinery, exhibited by R. A. Lister and Co., Ltd., 
of Dursley, Gloucestershire, we have chosen for 
description a new petrol engine unit which has recently 
been put on the market by the firm for industrial 
and agricultural services. The engine—see Fig. 18- 
is a twin-cylinder model of the four-stroke, side-valve 
pattern, having a bore of 3%in. with a stroke of 4in. 
The designed output is 5? B.H.P. at 700 r.p.m., up 
to 12 B.H.P. at 1500 r.p.m. crankshaft speed, or 
350 r.p.m. and 750 r.p.m. with the hand-operated 
clutch and 2:1 speed reduction gear. At the lower 
outputs hopper cooling is generally supplied, but for 


LISTER AND Co., LTD. 











directions. Chainless steerage is provided, the 

















Fic. 18-12 H.P. PETROL ENGINE—LISTER 


the higher outputs radiator cooling is used, and should 
the load or climatic conditions require it, a deeper 
film block, increasing the cooling capacity of the 
radiator, can be fitted. 

The engine can be supplied to start on petrol and 
to run on paraffin, under which conditions a slightly 
lower horse-power is developed. A totally enclosed 
design is employed, with forced lubrication, and the 
plunger type oil pump is submerged in the sump, 
and is driven direct from the cam shaft, which, in 
turn, is driven from the balanced crankshaft through 
helical gearing. Oil from the forced circulation 
system is fed to the main crankshaft and cam shaft 
bearings, and from thence it passes to a trough 
arranged below the connecting-rod. The pistons, 
big ends, and other moving parts are oiled by splash 
lubrication. The crank case sump is detachable 
from the block, giving access to the working parts 
for examination. The governor is of the centrifugal 
type and is normally designed for a 5 per cent. 
variation. Alternately, the engine can be supplied 
for variable-speed working, with manual or automatic 
control. 

In most instances the unit is enclosed in a strong 
sheet steel housing, with the fuel tank arranged inside 
the housing. The engine here described has, we are 
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informed, been already successfully applied to a wide 
range of industrial and agricultural drives. 


WILLIAM FosTER AND Co., LTD. 

An example of modern steam practice in a field 
which is more and more being taken over by the 
oil engine tractor, but for which there still remains, 
we are informed, a good demand, was represented 


sentative engines of the smaller types, arranged for 
heavy oil, paraffin, and petrol fuels. A new exhibit 
was the 13 B.H.P. horizontal engine, working in 
conjunction with a Ruston-Clarkson exhaust heat 
boiler. : 

It may be remembered that it was announced 
earlier this year that Ruston and Hornsby, Ltd., 





would undertake the manufacture, under licence, of 





designed for country house, estate, garage, and 
hotel duties is illustrated in Fig. 23. It consists 
of two fully automatic Petter-Light generating 
sets, so arranged that when one set is overloaded the 
other set starts up and helps to meet the demand for 
increased load, and automatically shuts down again 
when the load is reduced. 

The operation of each individual set is as follows :— 











FiG. 19—SEl.F - FEEDER FOR THRESHING MACHINE—FOSTER 


by a 25 B.H.P., single-cylinder agricultural traction 
engine exhibited by William Foster and Co. Ltd., 
Lincoln. The cylinder has a bore of 8}in. withastroke of 
12in. at a governed speed of 160 r.p.m., giving a contin- 
uous maximum horse-power of 32, and an emergency 
maximum horse-power of 36. The engine is designed 








the Clarkson thimble tube exhaust heat boiler for 
sale in conjunction with Ruston oil engines. An 
example of an engine with exhaust heat water heater 
was shown for the first time at this year’s Royal 
Show, and is illustrated in Fig. 20. The engine is a 
standard Ruston 13 B.H.P. horizontal unit driving 





Fic. 20-13 H.P. ENGINE WITH EXHAUST GAS BOILER—RUSTON 


The light loads are carried by the battery, and when 
the demand for current is increased beyond a certain 
point, one of the generating sets starts up, taking 
over the load from the battery, which, on moderate 
loads, is simultaneously recharged. When, however, 
the demand for current falls to a given point, the 
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Fic. 21—Six - CYLINDER OIL ENGINE—RUSTON 


to haul, in the fast speed, a gross load of 16 to 20 
tons on good roads, including gradients of 1 in 20, 
and also to haul the same load, in the slow speed, up 
gradients of 1 in 8. The boiler is made of Siemens 
Martin mild steel plate, and is designed for a working 
pressure of 140 lb. per square inch. The engine is 
mounted on driving wheels 6ft. diameter by 16in. 
wide, and two speeds of 2 and 4 miles per hour are 
provided.: The engine is complete with a winding 
drum and 50 yards steel wire rope, and is fitted with 
an injector and feed pump and the usual accessories. 

The firm also showed one of its standard 4ft. 6in. 
wide medium-size threshing and finishing machines, 
with the forecarriage at the shaker end and with 
inside elevators. Ball bearings are fitted to all 
outside bearings of the principal shaft as well as to 
the throws of the shoe and shaker shafts. The 
machine is equipped with a chaff sifter, reversible 
sereen and concave, improved awner, and divided 
main blower, and is mounted on wood travelling 
wheels of strong pattern. 

Besides the Foster “Star” chaff cutter, there 
was shown the new type of self-feeder for threshing 
machines, which we illustrate in Fig. 19. It is designed 
for attachment to a 4ft. 6in. drum, and as our engrav- 
ing shows, it is equipped with a canvas conveyor 
band, above which there is an oscillating shaft 
carrying tines. This machine is fitted with ball 
bearings throughout, and it incorporates the firm’s 
latest principles of construction. 


Ruston AND: Hornssy, -LTp. 


The oil engines shown on the stand of Ruston andi 
Hornsby, Ltd., of Lincoln and London, included a 


a generator. The heater provided hot water for use 
on the stand. In addition to using the exhaust heat 
the water heater was assisted by electric immersion 
heaters taking current from the generator which 
the oil engine was driving. This method is one which 
is recommended by the firm as being extremely 
economical in cases where an engine is driving a 
generator under a load which fluctuates considerably. 
The engine above described is the smallest size of 
Ruston horizontal oil engine yet put on the market. 
It is recommended for driving farm and other small 
machinery by belt, V-rope, &c. It is compact in 
design, and an important feature, we are informed, 
is the extreme ease with which it starts. In general, 
its design follows closely upon the larger size of 
Ruston horizontal engines. 

The “Ruston” Hercules automotive type oil 
engine illustrated in Fig. 21 is a six-cylinder unit 
with a bore of 43in. and a stroke of 5}in., having a 
Treasury rating of 45-9 H.P., with a piston displace- 
ment of 474 cubic inches, or 7770 c.c. This engine 
is the forerunner of a new series of high-speed auto- 
motive type engines which are about to be put into 
production by the firm, and to which we hope to 
make a more extended reference at a later date. 


PettTers, LTD. 


The group of oil engines shown on the stand of 
Petters, Ltd., of Yeovil, included examples of the 
firm’s “ Atomic ”’ engines, and smaller engines for 
heavy oil, paraffin, and petrol fuels. The larger 
engines included the twin-cylinder, 110 B.H.P. 
Pblower scavenge type, which, it may be recalled, 
was first exhibited at the last Olympia exhibition. 
A new installation of Petter oil engines specially 





five-cylinder, 150 B.H.P. vertical engine, and repre- 


FIG. 22—EQUITINE 





CULTIVATOR—RANSOMES, SIMS 


generating set stops, the starting and stopping of 
the generating set being controlled by the demand 
for current. The automatic control is effected by 
a master relay which is placed in series with the load. 
When the demand for current reaches a given point, 
the relay closes the starting circuit and the dynamo 
is motored by the battery. The current required 
for starting the engine is small, as the compression 
is relieved by a decompressor valve, which, after a 
few seconds of motoring, is closed by means of the 
starting controls, and the engine immediately fires. 
When the voltage has reached the normal a transfer 
Telay automatically cuts out the starting contactor 
and cuts in the running contactor. The plant then 
continues to run until the load is decreased to a 
point slightly below that at which engine and dynamo 
were started; the master relay then opens the 
starting circuit and the engine stops, any further 
small load requirements then being taken from the 
battery. Voltage is regulated by an electrically 
controlled governor, which adjusts the speed of the 
engine proportionally to load requirements. <A 
safety cut-out device is also provided to prevent 
“motoring” continuing for more than about half 
a minute, thereby safeguarding the battery, should 
the engine run short of fuel. 

In cases where the load is beyond the capacity 
of one set, or is of an exceptionally variable nature, 
the second set comes into operation and works in 
parallel with the other. The necessary switchgear 
may either be placed between two standard switch- 
boards controlling the sets or incorporated on a 
combined control panel, as shown in Fig. 23. The 
starting of the second set is controlled by a main 
current relay fitted with a time-lag, the advantage 
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of the time lag being that if the overload on the first 
set is of a transient nature, such as starting up a 
small motor where the starting current may easily be 
treble the running current, the second set is not 
If, however, the overload 


started up unnecessarily. 


driers have been evolved after exhaustive tests of 
various methods of drying. These plants are designed 
to produce on the farm a food for winter feeding 
which has the same beneficial effect on animals as 
they derive from spring grazing. They can also be 
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Fic. 23-Two 2-KW LIGHTING SETS—PETTERS 


persists, a contactor is automatically closed which 
starts the second set. This runs up to speed and 
automatically parallels, sharing the load. Further 
current demands up to the full output of both sets 
are catered for by electric governors which accelerate 
the engines so that electrical output keeps pace with 
the increasing demand. As the load decreases the 
second set stops as soon as load requirements come 
within the capacity of one set, which continues to 
work automatically. Should the first set fail to 
start, the second set comes into operation, and an 
alarm bell, which can be mounted where convenient, 
gives warning of this. The alarm also operates 
should the second set fail to come into operation 
to assist the first set when overloaded. Should any 
fault develop during the running period of the first 
set, the second set is automatically started up and 
the alarm rings. Although both sets operate from a 
common battery, it is not possible for both sets 
to start simultaneously, and so to strain the battery. 
Change-over switches are provided to enable the 
order of starting to be altered, so that the amount 
of running on each engine is equalised. 


RANSOMES, SIMS AND JEFFERIES, LTD. 


The comprehensive exhibit arranged by Ransomes, 
Sims and Jefferies, Ltd., of Orwell Works, Ipswich, 
showed many implements specially designed for use 
with tractors, and up-to-date harvesting machinery, 
both of Ransome design and that by the associated 
firm of Ruston and Hornsby, Ltd., of Lincoln ; also 
Hornsby and Howard ploughs and other implements. 
Fig. 22 shows the recently designed “ Equitine ” 
tractor cultivator, so named on account of its special 
feature of compensating tines. For some time past 
the firm of Ransomes, Sims and Jefferies, Ltd., has 
given special attention to the drying of crops, and in 
the agricultural education section of the Show a 





supplied for drying grain, hay, &c. Fig. 24 shows the 
arrangement of an actual installation. 

The Ransomes-Davies driers embody the Davies 
patents and are built under licence granted by British 
Crop Driers, Ltd. 

The system of drying consists of blowing low 
temperature hot air through the mattress of grass as 
it passes on an endless conveyor through two separate 
temperature stages. 

The body of the drier is divided into two separate 
hot air chambers, one having a temperature of 
300 deg. Fah. (149 deg. Cent.) and the other 220 deg. 
Fah. (104 deg. Cent.). 

The top of these two hot air chambers is formed by 
a perforated plate, over which the grass is drawn by 
the conveyor. This conveyor is formed by cross bars 
connecting together two endless chains. 

Hot air is supplied to each chamber by a separate 
fan at the correct temperature for each stage of 
drying, and the fire-brick furnace specially designed 
for the economical burning of coke, anthracite coal 
or liquid fuel supplies the necessary heat, All tem- 
peratures are regulated by dampers, which control 
the amount of cold air and hot gases admitted to the 
fans where they are thoroughly mixed before being 
blown into the air chambers and up through the grass. 

In order to reduce losses by radiation the outer 
surfaces of the ducts and body of the drier are lagged 
with an insulating material. For registering the 
temperatures dial thermometers are fitted on each of 
the two ducts close to the hot air chambers, anda 
third thermometer is fitted on top of the hood. By 
the conveyor system of drying the process is con- 
tinuous. 


Lee How. anv Co., Lap. 


The firm of Lee How] and Co., Ltd., of Tipton and 
London, exhibited a large number of pumps, many 

















FiG. 24—GRASS 


most interesting exhibit was a model of the Ran- of them being in motion. 


DRYING PLANT—RANSOMES, 


They included bore-hole 


somes-Davies grass drier, illustrated in Fig. 24. The | pumps and pumps specially designed for agricultural 


high nutritive value of young grass has now been | and industrial services. 
Ransomes-Davies | tration the petrol engine-driven ‘‘ Non-Clog 


definitely established and the 


We have chosen for illus- 


centri- 





fugal pumping unit for sewage and semi-solids, 
shown in Fig. 25. The engine has a designed output 
of 4 B.H.P., and the pump has a 4in, diameter 
suction with a 3in. diameter delivery, and is designed 
to deal with 16,000 gallons of sewage per hour against 
a head of 25ft. Engraving, Fig. 26, shows clearly 
the construction of the impeller blades, which are 
of a patented streamlined form. The object of the 

















FiG. 25—PETROL - ENGINE DRIVEN PUMP—LEE HOWL 


design is to provide a blade of robust construction 
with a bulbous shape at the inlet, so that solid matter 
can slide off without wrapping round. The impeller 
is open sided and renewable side plates in the casing 
are provided. A large annular space between the 
outer tips of the impeller and the inner surface 
of the casing gives, it is stated, a minimum of wear 
and tear, and no jamming of matter between the 
impeller blades and the inner walls of the casings. 

















Fic. 26—PUMP IMPELLER—LEE HOWL 


The pump we have described can be supplied either 
in the horizontal pattern shown or as a vertical- 
spindle pump as may be required, 

(To be continued.) 








InsuLATED Hack Saw Frame.—A new hack saw frame 
known as the “ Enox ”’ No. 180 has recently been intro- 
duced by Fry’s (London), Ltd., for the use of the electrical 
engineer. It is insulated with a special “ resistoid ” 
metal compound, and is guaranteed to withstand up to 
1000 volts. It is manufactured in 9in., 10in., and 12in. 
lengths. Whilst the possibility of cutting a live wire is 
remote, nevertheless, the use of this frame should enable 
a mechanic to work in confidence that he is safeguarded 
against any mishap from so doing. 


AssociaTiIOoN oF Minine ELEctRricaL ENGINEERS.— 
On the evening of Friday, July 3rd, the Association of 
Mining Electrical Engineers held its annual dinner and 
dance in London, at the Russell Hotel. A large company 
was present, and the chair was occupied by Mr. J. R. 
Cowie, the new President of the Association. The toast 
of “‘ The Association ’’ was proposed by Mr. F. H. Wynne, 
who congratulated the Association on its growth and 
stressed the progress made by electrical engineering in 
mine working. Mr. Cowie, in a brief reply, said that the 
main object of the Association was the exchange of know- 
ledge, for the benefit of the industry, The guests were 
toasted by Mr. J. A. B. Horsley, and in his reply Lieut.- 
Colonel W. A. Vignoles reminded the company that many 
years he worked a coal-cutting machine in a Durham 
Soalfield. When proposing the toast of ‘ The Visiting 
Branches,’’ Mr, A. F. W. Richards said that when the 
last annual congress was held in London the visitors were 
shown the Kent coalfield. This time they had been given 
an idea of the large electrical engineering industry now 
established in the London area. Mr. A. B. Muirhead, in 
his reply, spoke highly of the assistance which had been 
given to the various local branches by the President 
and the London branch of the Association. He con- 
gratulated the organisers of the annual ‘meeting on their 
efficient management and splendid programme. After 
the dinner there was a dance and cabaret show. 
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DESIGN AND CONSTRUCTION OF THE NICHOLAS HORTHY BRIDGE IN BUDA- PEST 


(For description see opposite page.) 
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GENERAL ELEVATION OF BRIDGE! 

















WELDED FRAME OF CAISSON ON BARGES 











REINFORCED CONCRETE CAISSON UNDER CONSTRUCTION HAULING STEEL CAISSON UNDER FALSEWORK 




















CONSTRUCTION OF PIER ON RIGHT BANK COMPLETED SPAN OF BRIDGE 
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New Bridge 


] set raters ng the capital city of Hungary, is 
situated on the banks of the Danube and, as every- 
one knows, consists of two towns, Buda and Pest, 
respectively, which-were united in 1873. At present 
there are six bridges across the river connecting the 
cities. Of these bridges, two are ordinary girder 
structures, two are arched, and two are of the suspen- 
sion type. In recent times there has been a rapid 
increase of the suburbs of the city, with a consequent 
increase of cross-river traffic, and recently the Hun- 
garian Department of Public Works decided to build 
two more bridges. One of these structures, the 
Nicholas Horthy Bridge, is now under erection, but 
the design of the other has not yet been decided upon. 

The design of the Nicholas Horthy Bridge was 


Wood Block Paving 
Protection Concrete 
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in Buda-Pest. 


the water level the mass concrete of the piers is faced 
with dressed stone. The main abutment piers at each 
end of the flanking spans are 98ft. 6in. long, 65ft. 
high, and 29ft. 6in. wide. They have been con- 
structed of mass concrete and faced, like the piers, 
with dressed masonry. 


FOUNDATIONS. 


The method that has been followed in building the 
bridge, which is expected to be completed next year, 
is well illustrated by half-tone engravings accom- 
panying this article. The two river piers were 
founded on hard blue clay by the use of steel caissons, 





one of which was a riveted and the other an electrically 
welded structure. It is interesting to learn that com- 
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TYPICAL CROSS SECTION OF BRIDGE 


chosen as the result of a competition organised by the 
Public Works Department. The Committee specially 
appointed to judge the competing designs selected a 
lattice girder structure. Dr.-Eng. Paul Algyay- 
Hubert, Vice-President of the Department of Public 
Works, was the successful designer, and his bridge, 
when completed, will have a central span of 500ft. 6in., 
flanked on each side by a span of 368ft. 10in. On the 
left bank of the river there are to be five approach 
spans of ‘57ft. 6in., and on the right one approach 
span of 110ft. 2in. The bridge will carry a 51ft. 6in. 
roadway and two I1ft. 6in. footpaths. An accom- 
panying drawing shows the general arrangement. 
As will be inferred from the cross section and the half- 








parison showed the welded caisson to have the 
advantage over the other, that there was less leakage 
to contend with. Each of these caissons was built 
up on @ timber support carried by four barges lashed 
together and moored to the quay wall of the river. 
It had a length of 106ft., a width of 23ft. 6in., and a 
height of 11ft. 6in., and the lower part was roofed over 
to form a working chamber and cutting edges. The 
ends were semi-circular in shape. While the caisson 
was under erection a timber staging was built out to 
the river and at the site of the pier falsework supported 
on piles was erected in preparation for the time when 
the caisson would arrive. As soon as all was ready 
the barges were towed out into midstream and 


by the use of wooden forms. When its cutting edge 
was about 29ft. 6in. below the water level the caigson 


grounded. Thereafter it was filled with concrete 
above the working chamber, except for the four 
access passages, to which air locks were attached. 
At this stage the suspension rods were released and 
sinkage was continued under compressed air till a 
foundation was obtained on the hard blue clay 
beneath the river bed at a level about 33ft. below 
water level. The working chamber and access 
passages were then filled with concrete and work 
carried on to build the pier above the water line. 
Foundations for the abutments on each shore 
were found in a similar manner, butgby the use of 
concrete instead of steel caissons. Bie left bank 





RIGHT SHORE PIER COMPLETED 


it was necessary before work could actually be begun 
upon the caisson to demolish the old quay wall. 
The material excavated here was refilled towards 
the river behind a retaining wall made of sheet piles 
supported at 4ft. 4in. centres by I beams driven as 
king piles. Over this refilled material and supported 
by piles there was built a timber platform from which 
work could be carried on upon the caisson and later 
upon the upper part of the abutment. Five air 
locks were necessary on this caisson on account 
of its greater size. When it had- been sunk under 
compressed air to the desired level its working 
chamber was filled with concrete and the super- 
structure of concrete faced with masonry was erected. 
In the photographs reproduced to illustrate the 
process of building and sinking caissons, it is 
interesting to note the great use made of timber. 
Even light travelling cranes were built of this material. 

The work throughout proceeded with considerable 
rapidity as it was carried on day and night by three 





shifts of workmen. Although a few slight cases 








FIXED BEARING OVER RIVER PIER AND LOWERING JACKS 


tone engravings, the main spans are made up of four 
lattice trusses. The decking is formed of longitudinal 
inverted Zorés-iron beams laid directly on the cross 
girders, which are spaced at 3ft. llin. to 5ft. llin. 
centres. The voids so left between the joists are filled 
with concrete and above this concrete there is firstly 
a protective concrete coat, next a sand covering, and 
finally the wood block road surfacing 4in. thick. The 
footways are carried on cantilevers from the main 
structure and consist of a thin reinforced concrete 
slab surfaced with asphalt. Comparatively slender 


piers carry the river spans. They are only 16ft. 5in. 
wide at springing level in a height of about 68ft. from 
the foundation. Below the water level each pier has 





an outer skin lft. thick of aluminous cement. Above 





manceuvred into position in the midst of the false- 
work by man power on tow ropes. Threaded rods 
weré carried by steel beams laid across the timber 
falsework and these rods were engaged with prepared 
emplacements on the caisson, the weight of which 
was thus lifted off the barges. When this trans- 
ference of load was complete the barges were removed 
and the caisson lowered until partial flotation was 
obtained. Concrete was then laid in the interior on 
the roof of the working chamber, while as the load 
was thereby increased it was eased again by lowering 
the caisson further into the water. Concrete side 
walls lft. thick were also built up so that water should 
not flow over as the caisson sank. Quick-setting 





aluminous cement was used for this purpose, placed 








ERECTION OF STEELWORK 


had to be treated compressed air sickness seldom 
occurred; owing to the fact that it was never necessary 
to work under a pressure greater than 1-5 atmo- 
spheres. 


THE SUPERSTRUCTURE. 


The main spans are now under erection, and, as 
will be observed in one of the engravings, one of 
them is already complete and in position except 
for the roadway surfacing. As has been mentioned 
before, the three main spans are formed of four lattice 
girders. Each shore span is divided into ten panels 
while the central span has thirteen panels. The 
upper chord is horizontal, while the lower chord is 
curved with a very small rise-span ratio. The depth 
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of the girders is only 1: 38-5 in proportion to the 
central span, and it is thought that no such long span 
has hitherto been designed with so small a ratio. 
Its existence made high tensile steel an unsuitable 
material for the girders. In order to diminish the 
defiections and modify the vibration characteristics 
in a favourable manner, ordinary mild steel was used, 
as beams of this material to carry any given bending 
moment have a greater moment of inertia than high 
tensile steel beams. All the structural steelwork is 
to be riveted and the design calls for upper and lower 
wind bracing throughout the spans. The bridge was 
designed for a uniformly distributed load of 90 Ib. 


be 











REINFORCEMENT FOR CONCRETE BELOW BEARINGS 


per square foot, applied to the whole decking, and 
below the tramway rails laid across the bridge an 
extra loading of 40lb. per square foot was taken 
into consideration. As the roadway is designed for 
four lines of vehicles and the tramway tracks, the 
effect of concentrated loads was also studied. The 
steel employed for the bridge had an ultimate tensile 
strength of 23 to 28 tons per square inch, and an 
elastic limit of 15} tons per square inch. The per- 
missible maximum working stress in the girder was 
therefore fixed at 9 tons per square inch. The 
10 

304+7 
in which J is the length of the member concerned 


impact factor was taken equal to A=1-20+ 





SLIDING BEARING UNDER CONSTRUCTION 


in metres. Formule used to determine the permissible 
maximum working stresses in cases of buckling and 
compression were : 
o=1400—7 2 for l/ti=2 < 100 
om for I/i=2 > 100, 
where l=length of compressed member, 
i«=radius of gyration of the section, 

and o is expressed in kilogrammes per square 
centimetre. 

The steelwork of the one span so far erected was 
built up upon timber centring by the use of a crane 





travelling along a timber staging supported on piles 
in the river bed. As will be seen from the elevation 
drawing at the beginning of this article, the steelwork 
is continuous. It is anchored at one of the abutments 
and supported at the river piers and the other abut- 
ment by pin joints above roller sliding bearings. To 
transmit the loads at these points to the piers the 
concrete was specially reinforced by the cage-like 
structure seen in one of the engravings. The girders 
of the first span were first built on timber props, 
and when completed were lowered on to the pin 
joints by the use of powerful jacks. 

When completed the Nicholas Horthy bridge will, 
it is estimated, have cost about £570,000. The total 
weight of its steel superstructure will be about 
8000 tons, in addition to which there will be 10,000 
square yards of roadway and 4300 yards of footway 
covering. The work of construction is being super- 
vised by the Hungarian Department of Public Works 
under the direction of the designer of the bridge, 
Dr.-Eng. Paul Algyay-Hubert. The construction 
of the piers and abutments was carried out by 
Messrs. Enterprise Adalbert Zsigmondy and Messrs. 
Fabian, Somogyi and Gyorgy, while the Hungarian 
State Factory of Steel and Machines has undertaken 
the supply and erection of the structural steelwork. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





MACHINERY AND UNEMPLOYMENT. 


Srr,—It is true, as indicated in your leading article of 
June 19th, that the use of machinery has been accom- 
panied by increases in the amount of wages paid, thereby 
adding to the amount of cash available for the purchase of 
products. This, however, tends to obscure the greater 
truth that total wages paid relative to total production 
have diminished. 

Mass production, to function satisfactorily, must be 
accompanied by mass consumption on a comparable 
scale; and mass consumption depends in the main on 
money spent directly in wages. Now, it is a commonplace 
of industry that the wage element of cost per unit of pro- 
duction diminishes with increased use of power- 
operated mass production machinery. And what is true 
in this regard of each unit produced must be true of all 
considered collectively. Increases in total wages, there- 
fore, do not keep step with increases in total production. 

Price reductions, however, must be taken into account, 
since they increase the purchasing power of wages. But 
manufacturers working for profit do not normally, if ever, 
apply the whole of what they save on wages to the reduc- 
tion of prices. It follows that when machinery is used in 
conjunction with ordinary methods of distributing pur- 
chasing power (mainly in the form of wages for work done), 
mass consumption tends to lag behind mass production. 
This tendency is accentuated by the fact that wage 
increases and price reductions do not follow automatically 
upon increases in productive capacity. Generally speak- 
ing, there is resistance to be overcome. 

With surplus production on their hands or in prospect, 
manufacturers seek to capture foreign markets. But just 
as the home market has contracted in relation to output, 
so have the possibilities of foreign markets progressively 
diminished as more and more nations have been equipped 
to produce for themselves. Moreover, all those nations 
which become industrialised tend also to produce more 
than they can dispose of at home, and so seek to dump 
their surplus goods abroad—that is, in our home market, 
among others. This tendency to over-produce (in the sense 
of producing in excess of demand backed by purchasing 
power) is accentuated by the desire of producers to dis- 
tribute the heavy costs of machinery, &c., over as large an 
output as possible. The greater the quantity produced, 
the lower the price each article can be sold at whilst still 
yielding a reasonable profit. Each manufacturer is aware 
of the inadequate distribution of purchasing power (he 
probably calls it “sales resistance’’), but by lowering 
his price he hopes to divert enough effective demand to his 
own goods. That someone else will have to lose customers 
in consequence is not his funeral. So also he advertises 
his goods, regardless of the fact that when there is insuffi- 
cient purchasing power to go round, advertising may cause 
people to buy Bink’s soap instead of Jink’s soap, but it 
cannot add to the public’s total power to consume. 

Unless, therefore, new methods of distributing purchas- 
ing power are adopted, the trend of modern machine pro- 
duction is towards production in excess of effective 
demand, followed by restriction of output, destruction of 
goods produced in excess, reorganisation frequenily 
accompanied by discharge of employees, and suchlike 
tactics in the effort to cut costs and maintain prices at a 
“reasonably profitable level.” Unfortunately, the dis- 
charge of employees implies a further reduction in wages 
distributed, at a time when such distribution is already 
deficient, with the consequences mentioned by Sir Stephen 
Demetriadi: “‘ As men cease to earn wages, they become 
unable to consume, so that the machines which have dis- 
placed them will also presently cease work, because goods 
are not for long produced if people have not the money 
to buy them.” 

In criticism of Sir Stephen’s remarks you suggest that 
the argument should be pushed to its logical conclusion. 
“If no machines of any kind existed, there could never 
be any lack of wages.” But if this is applied to com- 
munities organised on modern industrial lines—and no 
others are logically comparable—I suggest that there 





would in fact be no lack of wages, in the sense of a paid job 
being available for every able-bodied man. Since rela- 
tively little wealth would be produced without machinery, 
the wage would be relatively low, but this does not affect 
Sir Stephen’s argument. Incidentally, I know of no 
example afforded by history of such a community. Peoples 
with little or no machinery have been organised either on 
a slave or serf basis, or the majority of individuals have 
produced their own requirements. 

Permit me, however, to push Sir Stephen’s argument to 
a logical conclusion in the other direction. Suppose that 
a thousand years hence a machine is invented which, with 
the supervision of one man, turns out all the goods 
required by mankind. Then, if the present wage system 
is retained without modification, the supervisor will alone 
receive wages. Practically the whole population will be 
unemployed and unable to purchase the products of the 
machine. Such a community would speedily come to a 
standstill. The only remedy would be to distribute 
purchasing power to all, not as wages for work done, but 
as a right, on the basis that machinery is a communal 
heritage : 

** Out of a million lives our knowledge came, 
A million subtle craftsmen forged the means,” 

and therefore the benefits should in equity be shared by all. 

I have illustrated a trend, the effects of which are visible 
to all who have eyes to see. In spite of a myriad miracles 
of mechanical development, there are now some thirty 
million unemployed in the industrial countries of the world. 


; At least thirty million others live dangerously near the 


poverty line. Yet there is practically no limit to the 
capacity of machinery to supply their needs, if its operation 
is freed from the shackles of economic doctrine formulated 
to suit an age that has passed away. Remove these 
shackles and then—as I have remarked elsewhere—* at 
last we should see economic progress equal to the marvel- 
lous progress of physical science and engineering, bringing 
to mankind a prosperity such as even in our most sanguine 
moments we have never dreamed of or ventured to desire.”’ 
Hues P. Vow Les. 
Harescombe, Glos., July 3rd. 


CLOSING ST. PANCRAS STATION. 


Sir,—The statement in the newspapers that the 
L.M. and S.R. proposes to close St. Pancras Station and 
concentrate the late Midland traffic at Euston follows out 
my recommendation of over fourteen years ago, made 
upon the merging of the late L. and N.W. and Midland 
railways in the L.M. and 8.R. In Transport and Travel 
Monthly for April, 1922 (pp. 229 et seq.) is an article over 
my signature, with the caption ‘‘ What should be done 
with St. Pancras ? The Midland Railway at Euston,” in 
which this suggestion is made and the scheme elaborated. 

Burgess-hill, Sussex, July 4th. G. A. SEKoN. 








ASBESTOS RESEARCH IN CANADA. 


In 1930 a Commission appointed by the Legisla- 
ture of the Province of Quebec requested the National 
Research Council of Canada to undertake the study and 
standardisation of the Quebec Standard Asbestos testing 
machine, used by both producers and buyers, on which 
the grading of asbestos is based. Shortly afterwards, in 
order te provide close contact with the industry, an 
Associate Committee of the Council was organised on which 
are represented all the producers of asbestos in Canada, 
together with the Federal Department of Mines and the 
Quebec Bureau of Mines. Uncertainties concerning the 
Quebec standard testing machine were costing the pro- 
ducers large sums each year. After time-consuming studies 
carried out both in the laboratories and the mills, the 
machine was satisfactorily standardised and standard 
specifications for it were adopted by the producers. 

The studies just mentioned made clear that, in addition 
to the properties of asbestos fibres on which the standard 
grading test depends, there are many other properties of 
significance in regard to the commercial utilisation of 
asbestos, and extended studies have been made of the 
properties of asbestos. 

A systematic study has been made of the short-fibre 
asbestos used in asbestos cements, and new facts of prac- 
tical significance concerning these grades have been 
brought to light. The asbestos from most of the mines 
in Canada is unfortunately relatively high in magnetic 
iron, and work has been undertaken in the laboratories 
on the possibility of removing this iron so as to render the 
asbestos better fitted for purposes of electrical insulation. 
Extensive studies have been carried out on the long grades 
of asbestos fibres used for spinning textile yarn, and in 
this connection some fifty batches, each 1 ton in weight, 
have been actually processed in asbestos textile mills in 
the United States. The average content of recoverable 
fibre in the rock is only a few per cent. of the latter’s weight 
and hence the industry produces a vast quantity of waste 
or tailings. Considerable attention has been given to the 
possibility of utilising such tailings. Several processes 
have been worked out, of which particular mention may 
be made of (a) a process by which moulded asbestos 
products can be produced from it, and (b) a process by 
which, as a result of chemical decomposition, it can be 
made to yield magnesium sulphate and active silica. 
Commercial interests now have under serious considera- 
tion the possibility of undertaking manufacture under the 
latter process. It is believed that magnesium sulphate 
could be made by means of it at a price competitive with 
that of the imported material now brought into Canada 
to the extent of about 2500 tons a year. The active silica 
which the process also yields can be used for drying gases 
in industry or in the air conditioning of buildings (plants 
in Montreal and Toronto have tried it out on a commercial 
scale with satisfaction), as an admixture in Portland 
cement to render the latter resistant to alkaline soil con- 
ditions, such as are found in many parts of Western 
Canada, and for other purposes. 
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Rail and Road. 


A NEw halt between Grimes Hill and Shirley, near Bir- 
mingham, named Whitlocks End, has been opened by the 
Great Western Railway. 


TuE Railway Committee of the Dominion Government 
has approved legislation authorising the Canadian 
National Railways to build a line from Rouyn to Senne- 
terre, in Northern Quebec, a distance of 99 miles, at an 
estimated cost of 5,940,000 dollars. 


For the first time London Transport has ordered two 
A.E.C. oil-engined railcars, which, seating seventy 
passengers each and fitted with air-operated doors and 
the latest safety devices, will run between Chesham and 
Chalfont and Latimer stations on the Metropolitan line. 


Tue progress of the British motor car industry during 
the past forty years was illustrated by a series of models 
recently shown at the offices of the Society of Motor 
Manufacturers and Traders. This collection of models is 
being sent to the forthcoming Empire Exhibition at 
Johannesburg. 


A RETURN issued at Euston shows that out of a total of 
274,098 express and local passenger trains run by the 
L.M.8. Railway within a recent four-weekly period no 
fewer than 262,968, or equal to 96 per cent., arrived at 
their destinations punctually. The figure relative to express 
trains—93 per cent.—is the highest attained since the 
formation of the L.M.8. Railway in 1923. One particular 
area, the Central Division, which covers a large portion of 
the densely populated Lancashire, Yorkshire, and Cheshire 
areas, achieved 100 per cent. punctuality with express 
trains on four consecutive days. 

Trius of the first of the six electric streamlined trains 
built for the Italian State Railways have been carried out 
on the lines between Bologna and Rome and Rome and 
Naples. It is reported, says the Italian correspondent of 
the Electrician, that the train reached an average speed 
of 163 kiloms. per hour on the Bologna-Florence section, 
which is uphill with large gradients ; 150 kiloms. per hour 
on the Florence-Rome section ; and 133 kiloms. per hour 
on the Rome-Formia section, 128 kiloms. long, which is 
also uphill, and was traversed in 58 min. The maximum 
speed reached was 170-35 kiloms. per hour. 


AT a recent meeting of the London County Council the 
Highways Committee stated that before work can be 
begun on the foundations of the northern abutment of the 
new Waterloo Bridge part of the Kingsway tramway 
subway will have to be realigned so that the new entrance 
comes midway between the two supporting members of 
the Embankment span of the new bridge. In addition 
to this the northern approach to the temporary bridge 
will have to be slightly raised and the southern approach 
span slewed round so as to be clear of the new work. The 
Committee proposed that the contract for this preliminary 
work, valued at £70,000, should be placed with Sir 
William Arrol and Co., Ltd., the firm responsible for the 
demolition of the bridge. 


A NEw class of locomotive, which will be known as the 
‘“* Earl” class, is to be constructed by the Great Western 
Railway Company at the Swindon works. The first ten 
of these engines will be numbered 3200 to 3209 inclusive 
and will be named after the West Country Earls, Mount 
Edgeumbe, Dunraven, Dudley, Cawdor, Dartmouth, 
Devon, Plymouth, St. Germans, Bathurst, and Radnor. 
They will have 5ft. 8in. driving wheels, a boiler pressure 
of 180lb. per square inch, and a tractive effort of 
18,955 lb. The tender will have a water capacity of 3500 
gallons and 6 tons of coal. They will be employed prin- 
cipally on the hilly routes in Central Wales and the 
Cambrian Coast. The “ Earls ” are to replace some of the 
engines of the “‘ Duke” and ‘“ Bulldog” classes, which 
are being scrapped. 


WHEN the “Silver Jubilee” express of the L.N.E. 
Railway passed Hitchin on its northward journey on 
Thursday, July 2nd, at a speed of about 85 m.p.h., it com- 
pleted, we are informed, a world’s endurance record for a 
steam train—100,000 miles of high-speed work in the short 
period of nine months. Since September 30th, 1935, the 
train has made the daily journey in both directions 
(Saturdays and Sundays excepted) between Newcastle 
and London, 268 miles, at an average speed of 67-1 m.p.h. 
The work of hauling this train has been shared by the four 
streamlined “ Pacific” t locomotives, ‘‘ Silver Link,” 
“Silver King,” “Silver Fox,” and ‘“ Quicksilver,” but 
only one set of the special carriages composing the train 
is in existence, and they have performed this feat without 
mechanical defects arising. 


Wirs the assistance of a grant from the Minister of 
Transport the Exeter City Corporation is to bring its 
system of traffic lights up to date at a cost of £5728. The 
new lights will be of the vehicle-actuated type and a new 
method of signal operation will be introduced in the High- 
street. During the day the signals will operate in three 
directions in order to control both the traffic passing up 
and down the High-street and that turning out of the 
street on the right. During the night the signals will 
operate in two directions only. The change over from 
three to two-phase working will be made automatically 
when the traffic falls below a predetermined level. This 
method is being used for the first time, and it is thought 
probable that it will be employed in the future on other 
roads where the turning traffic is heavy at certain hours. 


THE conclusions reached in the inquiry into the accident 
which took place on. the morning of Sunday, January 19th 
last, on the L.N.E. Railway near Barkston, on the main 
line from London to York, have been published. It will 
be remembered that two engines, returning light from 
Peterborough to York, travelling at 45 m.p.h. or over, 
collided violently with the rear of a ballast train, running 
at about 20 m.p.h., which was conveying a relaying gang 
from Grantham to Newark; the rear brake van of the 
ballast train and five wagons immediately ahead of it were 
completely demolished. There were twelve men in the brake 
van, of whom five were killed, three succumbed to their 
injuries later, and the remaining four were seriously 
injured. It was found that the accident, was caused by 
the inattention to signals of the driver of the leading light 


Miscellanea. 





In succession to Sir Arthur Rose, Sir David Allan Hay 
has been appointed Commissioner for the Special Areas in 
Scotland. 


Durine the twelve months ended May last, there 
were 825 persons killed and 3170 seriously injured in 
the mines of this country, according to a report of the 
Ministry of Mines. 

SPEAKING at Sheffield recently, Mr. A. B. Winder said 
that at present the English Steel Corporation employed 
7412 workpeople, and, including the staff, over 8000 
people. A year ago the number of workers on the books 
was 6131. 


THE new pipe works under construction in Holland 
are now nearing completion, and it is e ted that pro- 
duction will begin early in 1937. At first only cast iron 
pipes will be made. The new plant will have an output 
of 30,000 tons a year. 


AN agreement has been concluded between Low Tem- 


ing group in America for the development in Canada and 
the United States of the low-temperature carbonisation 
process of obtaining smokeless fuel, petrol, and oil, from 
coal, 


Drivine his new oil engine-driven car “‘ Speed of the 
Wind ” on the Bonneville Salt Flats, Captain G. E. T. 
Eyston has set up a new world’s record for a one hour’s 
run by covering a distance of 162-5 miles. He now hopes 
to make an attempt on the world’s twenty-four-hour 
record. 


AccourDING to preliminary figures recently issued, the 
average number of persons in the coke and 
by-products trade in this country increased from 11,447 
in 1933 to 13,151 in 1934. The output of metallurgical 
coke rose in the same period from 9-3 million tons to 
11-8 million tons. 


In the year ended April, 1936, world apparent con- 
sumption of tin was 148,642 tons, and according to 
statistics of The Hague Statistical Office of the Inter- 
national Tin Research and Development Council, the 
production for the same period was 147,099 tons. During 
the same period world production of tin-plate is given as 
3,266,000 tons. 


Ir is announced in the annual report of the South 
African Fuel Research Board that hydrogenation tests 
are to be carried out abroad on some selected South 
African coals. The tests are- being made in connection 
with a scheme to ascertain the most economic method of 
utilising seams from several coal deposits, which are 
known to contain properties suited to certain industries. 


In an article on peat winning in Russia in the Electrical 
Review, Mr. R. N. Tweedy says that during 1935 regional 
electricity supply stations im the U.S.S.R. consumed 
nearly 6} million tons of peat. In fourteen of the largest 
regional and thermal-electric power stations of the 
country peat is the sole main fuel. Last year more than 
25 per cent. of all the power supplied by the power stations 
under the Central Power Administration was obtained 
from peat, and peat almost exclusively supplies power 
for the Moscow, Leningrad, Gorki, and Ivanovo provinces. 


For the profile cutting of glass in the Taylor-Hobson 
pantograph milling and die-sinking machine, “ Ardaloy ” 
tipped cutters are now being supplied. In this operation, 
says the Machine Tool Review, the glass is held in the 
usual way on the work table and a master of wood is used 
to guide the tracer. The cutter is approximately Hin. 
diameter, running at 1425 r.p.m., with a feed of 6in. per 
minute and a cut 0-080in. deep. It is chisel pointed and 
is square in section. For work such as glass shelves and 
sections this method is proving very successful, as the 
accuracy obtained is far greater than that by the more 
usual hand cutting and bevelling. 


Tue President of the Board of Trade was recently 
asked in the House of Commons how much pig iron had 
been imported into this country from India and Russia 
during the past six months. He replied that the quantity 
imported for the six months ending May last was 41,579 
tons from India, and 7279 tons from Russia. Production 
in this country for the same period was 3,664,000 tons, 
and output is rapidly increasing. Replying to another 
question, he said that it was estimated that at the end 
of 1935 the number of blast-furnaces in this country 
that could be blowing at one time was 170, representing 
an effective annual capacity of rather more than 11 million 
tons. 


Tue first report of the Electrometallurgical Laboratory 
of the United States Bureau of Mines, Department of 
the Interior, soon to be issued, will disclose the develop- 
ment of a method for the production of metallic manganese 
from its ores by leaching and electrolysis. The pure 
metal so produced is in the form of bright, coherent 
sheets perfectly stable in air. The electrolyte used is 
manganese sulphate, since this is the most convenient 
form in which to obtain manganese by leaching. 
secret of success is stated to be the maintenance of an 
absolutely constant acidity of the electrolyte. The process 
is simple and cheap and adaptable to commercial utilisa- 
tion. It is estimated that the power requirements for 
electrolytic precipitation will not be more than 4000 kW- 
hours per ton of manganese. 


In a paper at the annual Conference of the Municipal 
Tramways and T: rt Association, Mr. A. H. Gledhill 
gave comparative figures for various types of municipal 
passenger vehicles based on a service of 40,000 miles per 
vehicle per annum, with a one-minute service frequency. 
For a tram car the cost was £2200, life fifteen years, 
capital charges per mile 1-19d. Trollybus: Cost. £2250, 
life ten years, capital charges per mile 1-64d. Double- 
deck petrol bus: £1650, life six years, capital charges 
per mile, 1-85d. Single-deck petrol bus: £1350, life 
six years, capital charges per mile 1-5ld. For overhaul, 
equipment, and permanent way for the tramcar the 
figure should be increased by 0-72d., making a total of 
1-91d. per vehicle mile. For trollybuses the capital charges 
on overhead equipment was taken at 0-2d., making a 


perature Carbonisation, Ltd., and a financial and engineer- | 





Air and Water. 





THE new coal-shipping staith at Jarrow is to be opened 
on Tuesday, July 28th. 


Tue Australian Federal Government is to spend £74,000 
on improving the Mascot aerodrome. 


TuE first of the Imperial Airways fleet of new Empire 
flying boats, the ‘‘ Canopus,”’ is now making its trial flights 
at Rochester. 


On September Ist next, H.M.S. ‘“‘ Birmingham,” one 
of the four cruisers authorised in the 1934 naval pro- 
gramme, will be launched. 


WE much regret to announce the death of the well- 
known Australian airman, Mr. J. Melrose, who was killed 
in a flying accident on Sunday, July 5th. 

An order for four destroyers has been placed with the 
Fairfield Shipbuilding and Engineering Company, Ltd., by 
the Greek Government. The vessels will each be of 1450 
tons. 


THE remaining ten steamships of the Canadian Merchant 
Marine have been sold. They are to be put into service 
by a new company, the Montreal, Australia, New Zealand 
Line, Ltd. 

On her fourth return flight across the North Atlantic 
the “‘ Hindenburg’ set up a new record by landing at 
Frankfort 45 hours 39 minutes after leaving Lakehurst, 
New Jersey. \ 


Ir is reported that negotiations are in progress between 
the Southern Railway and the South African Government 
for the purchase of the 60,000-ton floating dock at 
Southampton. 


Tue shareholders of the Union Castle Mail Steamship 
Company are being asked by the directors for authority 
to establish and maintain air transport services and carry 
on the business of air carriers. 


REcENT statistics show that during 1935 there were 130 
aircraft companies operating in Canada on various forms 
of commercial work. During that year commercial 
machines flew 7,522,102 air miles. 

A NEw post, that of Deputy Director of the Naval Air 
Division, has been established at the Admiralty. Captain 
C. M. Graham has been appointed to the post and Captain 
R. H. Portal has been appointed Assistant Director. 


WHEN opening the new municipal aerodrome at York, 
Lord Swinton said that the number of municipal aero- 
dromes in this country had increased from four, five 
years ago, to forty-two already in being or under construc- 
tion at present. 

A GLIDER has arrived at Johannesburg after having 
been towed a distance of nearly 1000 miles from Cape 
Town. The Times correspondent says that the machine 
was piloted by Herr Kunz, a German expert, and was towed 
by a Union Air Force machine. The distance was covered 
in four stages, the actual flying time being seventeen hours. 


A nEw British long-distance gliding record has been set 
up by Mr. P. A. Mills, who recently flew the distance of 
110 miles between Dunstable and Pakefield, near Lowestoft. 
He took off at noon and landed at about 4.30 p.m. The 
machine was built to the design of Flight-Lieut. G. M. 
Buxton. 


Accorpine to Lloyd’s Register Wreck Returns for 
the last quarter of 1935, which have recently been issued, 
there were 211 ‘vessels, totalling 360,326 gross tons, 
either wrecked or broken up throughout the world. 
Of these, 79, of 94,052 tons, were lost in consequence of 
casualty, and 132 ships, of 266,274 tons, were, broken 
up or condemned. 


A nove in the Financial Times says that a new British 
aircraft company has been formed, and works are to be 
opened at Lincoln. According to a statement by one of 
the directors all types of aircraft are to be built under 
the guidance of M. Wibault, the French designer. Work 
is to be carried out in conjunction with the Alvis Com- 
pany, which is to produce under licence Gnome-Rhone 
engines. 

THe report of the Inspector who investigated the loss of 
the Imperial Airways flying boat ‘‘ City of Khartoum ” 
off Alexandria on December 31st last has been submitted 
to the Air Ministry. The report says that on the evidence 
available the immediate cause of the accident was engine 
failure owing to the fuel supply becoming exhausted. It 
was found that the tank capacity of the machine did not 
provide an adequate reserve of fuel for the route section 
where the accident took place, except under favourable 
weather conditions. 


Tse actual sound characteristics of the exhaust noise 
of an aeroplane are, says the Bristol Review, the products 
of the acoustical properties of the cylinder and the 
exhaust ports from which the gases emanate; this con- 
dition gives rise to a band of low frequencies whose 
maximum is in the region of 200 per second. A second 
group of high frequencies, ranging from 3000 to 8000 per 
second, have their origin in the turbulent flow of the 
gases through the exhaust port. A silencing device must 
therefore be capable of dealing effectively with both 
high and low frequencies of varying amplitudes. Various 
tests on different types of silencers show that each are 
efficient within narrow frequency bands, but practically 
none are efficient over the whole frequency range to be 
covered. For instance, an absorption silencer of the 
straight-through type gives satisfactory silencing for 
frequencies above 1000 per second, while a simple per- 
forated tube type is efficient for eliminating low 
frequencies. One of the chief difficulties to be met in 
the efficient silencing of the exhaust noise, therefore, is 
the evolution of a device that will be capable of absorbing 
all frequencies over the range in question. After much 
experience with and research into the problems relating 
to the silencing of radial aero engines, the Bristol Company 
holds the opinion that the forward type of exhaust 
collector ring offers the most satisfactory solution from 
all points of view. Instead of increasing drag it can, in 
its most suitable form, be blended with the fuselage 
or nacelle in which it is incorporated to form an efficient 
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Pencil Portrait No. 7. 





We give to-day the seventh of our Pencil Portraits. 
It represents Commander Sir Charles Worthington 
Craven, R.N. (ret.), Managing Director of the Works 
and Shipyards of Vickers-Armstrongs, Lid., Managing 
Director of the English Steel Corporation, Ltd., and 
Director of several subsidiary companies of Vickers, Ltd. 





3| personal liberty and, therefore, as illegal. 





THE FRENCH LABOUR SITUATION. 


HarpDLy six weeks have elapsed since French 
workers initiated a system of strikes which, in 
the present exceptional circumstances, proved 
entirely effective and enabled them to bring about 
a complete revolution in labour conditions, and, 
more serious still, an entire change in their relations 
with employers. Already it is possible to form some 
opinion upon the consequences of that revolt 
and the reaction it may have on labour in other 
countries. We have said that the circumstances 
were exceptional, and there is no reason to suppose 
that a similar movement would meet with the 
same success elsewhere; but the triumph of 
French labour will unquestionably raise hopes 
amongst workers abroad until it is seen that the 
triumph is more apparent than real. The pre- 
disposing cause in France was economic distress 
arising out of the policy of industrial isolation 
which, like many Continental countries, she has 
pursued since the war. The idea of self-sufficiency 
broke down the whole fabric of foreign trade 
exchanges and brought in its train a monetary 
disorder, with a consequent national impoverish- 
ment, increased taxation, and inflated prices, 
and while for several years successive French 
Governments endeavoured to retrieve a dangerous 
situation by efforts to recover foreign trade with- 
out sacrificing any part of the national production, 
their failures to arrest the downward course of 
industrial and agricultural activity aroused the 
country to the bold experiment of returning 
Socialists to power with the assistance of a strong 





Communist minority. The workers did not wait 
for the formation of the Government to start 
upon the system of “stay-in’’ strikes—under 
the direction of Communist unions—which are 
now the accepted method of imposing claims on 
employers. Circumstances favoured the men, 
for when the new Government took over office it 
refused to interfere with the men’s action, and 
the “stay-in” strikes were responsible for the 
almost immediate adoption of the entire Socialist 
labour programme which is now causing dismay 
amongst producers. They regard the “ stay-in ” 


6|\strike as a violation of private property and 


Two 
firms in Lyons have brought actions for damages 
against the State, the Prefect of the Department, 
and the men’s unions, but the legal procedure will 
drag on until long after all real damage has been 
done. The fact that a similar movement in 
Belgium has been checked by an expulsion of 
men from occupied works indicates that authorities 
are fully capable of suppressing these attempts to 
paralyse industrial activity. 

Now that the Labour Charter has become law, 
the French Government is embarrassed to know 
how it can be applied without causing irretrievable 
harm to the national production. In the case of 
wages the solution is left to the unions, which 
negotiate with employers’ representatives for a 
scale of wages on a legal minimum basis in each 
branch of industry covering particular areas. 
The minimum is based on a general advance in 
wages to provide largely for the shorter working 
week. The negotiations are long and arduous, 
and there continue to be “stay-in”’ strikes. 
Employers insist on knowing what compensation 
they will obtain for the higher wages paid and 
the additional social charges imposed upon them. 
The Government has obtained from coalowners 
an assurance that the price of domestic coal 
will not be increased to an extent that will nullify 
advantages obtained by the advance in wages to 
miners, and this concession is compensated by 
an increase in the tax on coal import licences. 
Shipbuilders require the State to come to their 
aid to prevent the industry from succumbing 
entirely to foreign competition. The only hope 
of engineering and other industries is that the 
Government will relieve them of taxation 
sufficiently to cover increased production costs ; 
but that hope has little chance of fulfilment 
in view of the huge financial commitments involved 
in carrying out a vast programme of public works. 
The Government promises instead cheap money 
and credits. But the application of the forty 
hours’ week is not proceeding so smoothly as 
the Government had anticipated. Its purpose 
to enforce the labour reforms in their entirety 
is shaken by material difficulties that vary in all 
industries, particularly those liable to seasonable 
trade fluctuations, and already the Government 
is considering whether it will not have to provide 
some elasticity in its application. The whole 
plan is bristling with difficulties, for it is now seen 
that the employers’ interests must be taken into 
account, and an official affirmation that nothing 
will be allowed to interfere with the national 
production contrasts singularly with the methods 
adopted to impose further restrictions upon it. 
When employers signed, under compulsion, the 
agreement accepting the Socialist principles, they 
disclaimed all responsibility for the consequences, 
in the same way that the Senate passed the Bills 
with the reservation that all responsibility for 
them rested on the Government, and now that 
the Government is involved in a maze of difficulties 
and contradictions it can only appeal to the good 
will of producers to help it out of a very awkward 
situation. 

Based upon the dogma that the paying of higher 
wages to men working fewer hours must necessarily 
increase their purchasing power and bring pro- 
sperity to trade, the new French plan has imme- 
diately demonstrated the fallacy of that idea when 
conditions are not favourable to the keeping 
down of living costs to a level that will enable 
wage earners to benefit from the additional money 
they receive. There are not yet sufficient data to 
show how far commodity prices will rise, but there 
is no illusion regarding the extent of the advance 
in prices of manufactured goods and the fear 
of less employment. With production costs 
previously estimated at 20 per cent. above those 
of sterling countries, the further increase as the 
result of higher wages and social charges is declared 
to be fatal to exporting industries unless the 
State can come to their assistance. There is no 
need to stress the gravity of a situation which 
all commercial and industrial groups are examining 





with the idea of presenting a clear case to the 
Government. As the Government is responsible 
for the existing state of things it must eliminate 
the numerous difficulties that are constantly 
arising, and it seems to be moving in the direction 
of subsidies and protection which are the only 
encouragement that Government can offer to 
industry. It cannot retreat from the obligations 
laid upon it by workers, who will not willingly 
sacrifice the power they have so easily acquired. 
And that power is exercised in no spirit of con- 
ciliation. It:has grown under the impulsion of 
Communist propaganda and organisation in all 
works and factories, and even in the national 
staple industry of agriculture. These disturbing 
elements have centred in the Confédération 
Générale du Travail, which now wields a power 
that leaves employers helpless. The Government 
confines itself to efforts of conciliation and arbitra- 
tion, and it is hoped that with patience some 
arrangement will be reached for relieving industry 
of its moreserious burdens, but the breach created 
between labour and employers is so profound 
that any sense of mutual confidence which is 
essential to industrial prosperity has entirely 
disappeared. 


Brake Efficiency. 


RECENTLY we received from a firm manufactur- 
ing brake and clutch linings for motor vehicles a 
chart by the use of which braking efficiency can 
rapidly be calculated. The receipt of this chart 
prompts us to remark that much misconception 
still appears to exist as to the meaning of brake 
efficiency figures. In the usual form of test, in 
conjunction with which such charts are used, the 
car is driven at some suitable speed and the brakes 
suddenly applied with maximum force. If the 
stopping distance is then measured, the braking 
efficiency is expressed by the relation between the 
mean deceleration recorded and the acceleration (g) 
due to gravity. When this system of comparing 
the performances of brakes was first used, mecha- 
nical perfection had not been attained, and the 
braking efficiency invariably worked out at less 
than 100 per cent. Recently, however, various 
results which seem to suggest that efficiencies of 
over 100 per cent. are attainable are claimed to 
have been reached. Those used to the term effi- 
ciency in other applications are unable to under- 
stand how in any circumstances figures exceeding 
100 per cent. are possible, whilst others, with a 
quite logical show of reason, regard any braking 
system that does not pull the vehicle up “ dead ” 
from any speed as obviously less than 100 per cent. 
efficient and are in consequence confounded when 
that figure is applied to a stopping distance of 
about 30ft. from 30 m.p.h. 

The confusion, we believe, arises from the fact 
that braking efficiency is actually influenced by 
two separate and distinct factors. The real 
measurement desired is one which will show whether 
the mechanical condition of the mechanism for 
applying the brakes is good or bad. That condition 
can reasonably be called 100 per cent. efficient 
when, with the brakes fully applied, the maximum 
possible retarding force is exerted on the car. 
But the retarding force that can be exerted on a 
vehicle mounted on wheels through brakes acting 
on the wheels depends upon and is limited by the 
adhesion between the tires and the road surface. 
Supposing the connection between the tires and 
the road to be purely frictional, it is clear from the 
laws of friction that the maximum retarding force 
that can be exerted is equal to the weight of the 
vehicle itself. In such circumstances the decelera- 
tion is precisely equal to the acceleration due to 
gravity g (32-2ft. per second per second). If by 
the application of the brakes such a deceleration is 
attained, the mechanical condition of the brakes 
can reasonably be said to be 100 per cent. efficient. 
Thus, by assuming in all cases that the coefficient 
of friction is unity, comparison can be made 
between the actual mechanical condition of the 
brakes and that condition which would apparently 
provide the greatest possible retarding force. We 
do not know whether at the time this system of 
brake testing came into use it was realised that 
the adhesion between the tire and the road might 
depart from that due to pure friction. Some 
recent results, however, suggest that under certain 
favourable circumstances the tire can to a limited 
extent “‘ gear” with the road surface. The possi- 
bility is not unreasonable. The laws of friction 
are based on the assumption that no deformation 
of the contacting bodies takes place, whereas, in 
fact, there is very considerable deformation of a 
low-pressure balloon tire. Moreover, the tire is 
provided with a tread specially designed to grip 
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the road surface and the latter is rough and pro- 
jections upon it may easily be assumed’ to indent 
into the tire and prevent it sliding. If some such 
“ gearing * action is taking place, a considerably 
greater force can be transmitted than pure fric- 
tional contact would allow without slipping. In 
fact, an apparent “coefficient of friction” in 
excess of unity could be attained, and if the assump- 
tion had been made that the coefficient of friction 
was precisely unity, the mechanical efficiency of 
the braking system could then work out at over 
100 per cent. 

In reality, the mechanical condition of a braking 
system can hardly be measured in terms of effi- 
ciency. Ina true scientific test of a braking system, 
such as that given by various special brake testing 
machines, the effect of the variable coefficient of 
friction is eliminated, and the maximum braking 
force is measured directly. Obviously, with suit- 
able design that force might quite easily exceed 
the weight of the car, although when the vehicle’s 
brakes were applied on the road, slipping might 
limit the effect to the theoretical maximum. 
Nevertheless, providing that the meaning of the 
term braking efficiency is properly understood, and 
it is realised that it is no more than the expression 
of the relation between the actual braking results 
and a conventionally adopted datum, it remains a 
most convenient means of comparing the per- 
formances of road vehicles. It has the great 
advantage of providing at a single stroke an 
“ overall’ figure, which allows not only for the 
condition of the brake mechanism and the rela- 
tively correct balancing of the brakes, but also for 
the character of the adhesion between the tires 
and the road surface. The test is not perhaps one 
which is capable of indicating to manufacturers 
the road towards further improvements, but it 
does provide a practical comparison of the overall 
effectiveness of various designs of brake mechan- 
isms. It is, moreover, a test which any owner- 
driver can carry out and one which will indicate 
to him whether adjustments have become neces- 
sary. 








Literature. 


Organisation and Administration of a Municipal 
Engineer and Surveyor’s Department. By ERNEST 
J. Exrorp, M. Inst. C.E., F.R.S.I. London: Sir 
Isaac Pitman and Sons, Ltd. Second edition. 
1936. Price 10s. 6d. 


Tue publisher’s eight volumes on the organisation and 
administration of municipal departments and services, 
in which series Mr. Elford’s work is included, may be 
regarded as constituting evidence that such exposi- 
tions are appreciated by the large body of municipal 
councillors and officials to whom they directly appeal. 
Such appreciation of sound information in regard 
to those aspects of municipal order and service is, 
however, of recent growth, and the appearance of a 
second edition of Mr. Elford’s book provides a fitting 
occasion for reminding civil engineers of its value as 
one indicating suitable dispositions or procedure, or 
suggesting other measures of corresponding effect. 

The control of the department of a municipal engi- 
neer and surveyor—in which, at any given time, 
routine services, recurrent or special works, emergency 
measures, or legal procedure may insistently call for 
the attention of the chief—largely depends upon the 
observance of due formality and systematic pro- 
cedure, facilitated by the use of suitable forms, and 
the author’s provision in that respect—96 pages and 
seven folding plates—is by no means excessive. The 
whole of it should be regarded as not only exemplary 
in respect of procedure and systematic recording, 
but also as matter to be carefully read by students 
and assistants. In respect of the text, consideration 
must be given to the fact that the series to which the 
book belongs includes four volumes relating respec- 
tively to the tramways and the public health depart- 
ments, and the gas and the waterworks undertakings 
of a town, leaving for inclusion in Mr. Elford’s book 
chapters on new streets and buildings, classified roads, 
private street works, street lighting, and public 
pleasure grounds. Those chapters may, with one 
important reservation, be described as adequate for 
the purpose of the book, if it be taken into considera- 
tion that the somewhat disappointing chapter of 
4 pages on classified roads is to some extent supple- 
mented by a portion of that on outdoor organisation 
and routine. 

The subject inadequately dealt with is that of 
private street works, in a chapter covering only two 
pages, not-includmg the three occupied by a form 
of estimate. The author does not touch upon aspects 
of the subject which have recently been discussed in 
the technical Press, vigorously and at length, and 
have furnished large portions of the subject-matter 
in a number of useful papers and articles relating to 
the work of a municipal surveyor. Administration 
in respect of private street works involves, not only 
interpretations of conditions relating to frontages 





and of somewhat inconsistent law, but demands also 
consideration of policy in regard to the provision of 
roads, especially the carriageways, which are often, 
so frontagers complain, far more costly than is justified 
by the service required of them.’ The author handles 
the subject of contracts very usefully, and his exposi- 
tion and appreciation of costing is convincing. His 
explanation of a filing system, in an illuminating 
chapter on office routine, is so worded as to give the 
reader the impression that he has actually been taken 
round the office rooms, and shown how system may 
eliminate muddle and save time and labour. 

The most vital and interesting portion of the book, 
commendable as an able presentment and discussion 
of the essentials of the subject, is that comprising the 
introductory chapter and the three following on 
council committees, on reports and estimates, and 
on the general organisation of the department. Mr. 
Elford makes shrewd observations in regard to the 
“city manager ” system or expedient of administra- 
tion, concluding that it is very unlikely that it will 
be adopted to any great extent. In regard to the 
relations of the surveyor with council committees, 
his responsibilities in respect of reports and estimates, 
and other aspects of his official life, Mr. Elford, whilst 
he makes it evident that the difficulties and trials of 
a@ surveyor’s lot are serious, enjoins patience and 
courtesy in dealing with the grievances, real or 
imaginary, of ratepayers, and observes that a spirit 
of “sweet reasonableness,” a high standard of honour 
and integrity, and faithful service on the part of the 
surveyor, will not fail to find response in respect and 
appreciation. 

The book is one to be judged mainly in respect of 
its chief purpose, which is, it may be assumed, to 
present the organisation of the department as such. 
That purpose Mr. Elford has well fulfilled, besides 
providing a wealth of detail bearing upon the estab- 
lishment of sound dispositions or the effective conduct 
ef services. Accordingly, the book is one of con- 
siderable value to a wider circle than that to which it 
is addressed. 








Obituary. 


KENNETH. ALFRED WOLFE BARRY. 


THE civil engineering profession has suffered a 
severe loss by the death of Mr. Kenneth Alfred Wolfe 
Barry, who, after a long illness, died on Wednesday, 
July Ist. Mr. Wolfe Barry, who was only fifty-seven 
years of age, was the second son of the late Sir John 
Wolfe Barry. He was educated at Winchester 
College and at Trinity College, Cambridge, and was 
articled to his father and the late Henry Marc Brunel, 
M. Inst. C.E. On completion of his apprenticeship 
and training he was admitted as junior partner in 
his father’s firm—Sir John Wolfe Barry and Partners 
—and at the time of his death was the senior partner. 

During his father’s lifetime and subsequently he was 
concerned with a large number of important railway, 
dock, and other works of construction in Great 
Britain and abroad, the most recent work at home 
being the new Fish Dock at Grimsby and its equip- 
ment, which was completed last year. He had also 
been concerned with the Bengal-Nagpur Railway and 
other railways in India and was for many years one 
of the consulting engineers and agents to the Bombay 
Port Trust and the Aden Port Trust. 

Mr. Wolfe Barry obtained a commission in the 
Royal Garrison Artillery during the war, but was 
seconded for service at H.M. Factory, Gretna— 
Ministry of Munitions of War, Department of 
Explosives Supply—of which factory he ultimately 
became the assistant superintendent. 

He was elected a member of the Institution of Civil 
Engineers in 1905 and in the spring of 1935 was made 
Member of Council. He was elected a member of the 
Institution of Mechanical Engineers in 1920. 

Mr. Wolfe Barry became Chairman of Westminster 
Hospital in 1928, and he devoted much zeal and 
energy to the proposed rebuilding of the hospital, 
which is now in progress. His upright character and 
friendliness endeared him to his professional asso- 
ciates and to his staff, who will cherish his memory. 


MAJOR H. D. MARSHALL. 


Many of our readers will learn with regret of the 
death of Major H. D. Marshall, the late chairman and 
managing director of Marshall, Sons and Co., Ltd., of 
Gainsborough. Mr. Marshall, who was only sixty- 
three years of age, died at his home, Pilham Hall, 
Gainsborough, on Monday, July 6th. For some time 
past he had been in indifferent health, and on account 
of his illness he retired from the firm at the end of 
last year. Up to that time, however, few men had 
led a more active life. Major Marshall was the son 
of the late Mr. Henry Marshall. He received his 
education at the Gainsborough Grammar School and 


; at Uppingham, and then entered his father’s works. 


After completing his training, he was appointed head 
of the engineering department. Later he became a 
director of the company, and joint managing director 
with his cousin, Mr. Herbert J. Marshall, on whose 
death he was appointed the chairman and managing 


director of the company. In 1901 he was elected a 
}member of the Institution of Mechanical Engineers. 
In private life Major Marshall was connected with 
many interests in Gainsborough and in Lincolnshire, 
and was a former High Sheriff and Deputy Lieutenant 
of the county. He also took a great interest in the 
Lincolnshire Regiment. His death will be deeply 
regretted by a wide circle of business and private 
friends. 








Steel Works at Jarrow. 


Tue following statement by the British Iron and Steel 
Federation on the steel works at Jarrow was issued on 


July 6th :— 


In the spring of last year the Federation engaged the 
firm of H. A. Brassert and Co., consulting engineers, to 
make a survey of the North-East Coast iron and steel 
industry, with a view to giving their opinion on the 
present and future position of that district, and indicating 
how the proposal to erect a large new steel works at 
Jarrow, primarily devoted to basic Bessemer production, 
could fit in with the present and future development 
of the area. This firm was also the consultants to the 
syndicate which held the option on the Jarrow site. 

Their report was received in August, and, during 
the autumn, detailed discussions upon the report were 
proceeded with. It is a fair summary of the report 
and of these discussions to say that, in the view of the 
consulting engineers, technically the process could be 
established either on the Tyne or on the Tees; that 
there was an advantage in favour of a Tyne proposition 
if the comparison were between a new completely 
integrated and balanced unit as against using existing 
rolling mills on the Tees; but if the comparison were 
between a completely integrated and balanced unit either 
on the Tyne or on the Tees, it was much a case of “ six 
of one and half a dozen of the other.” 

The issue was given the most careful consideration 
by the Federation in consultation with Tees and Tyne 
firms, and, although it would not be true to say that 
all the commercial implications of the consulting engineers’ 
opinions were accepted, general unanimity might have 
been reached upon the principle of a co-operative and 
integrated plant if located upon the Tees. The Tees 
firms could not, however, see their way to sacrifice 
Middlesbrough employment and interests in favour of a 
proposition on the Tyne. 

In these circumstances the Federation had to report, 
as they did in January, that they could not secure the 
necessary assent to a fully co-operative plant at Jarrow, 
but that one or more of their members were willing to 
associate themselves with a commercially sound and 
economic scheme at Jarrow. 

Until this time no detailed commercial scheme for 
Jarrow had ever been submitted to, or discussed with, 
the Federation, and, in the interval, a considerable change 
had taken place in the demand for steel products. In 
their 1935 report the consulting engineers had estimated, 
based upon the figures for the first quarter of 1935, that 
the annual domestic steel production in Britain in 1940, 
i.e., at the end of five years from then, would be 10} 
million ingot tons, but by January, 1936, that figure of 
production had, in fact, already been reached, and it 
had become imperative to proceed with expansions of 
plant, both on the Tees and elsewhere, which would give 
a much more immediate production than the construction 
of a complete new plant at Jarrow, which, at the earliest, 
could not be in full operation for two years. 

The Federation ted, in these circumstances, to 
the syndicate that in framing a detailed scheme for Jarrow 
they should take cognisance of this changed position (a 
position which could not have been foreseen with any 
commercial certainty) and that they should, as a first 
step at least, limit their proposals to a supplement to, 
rather than a displacement of, present and immediately 
maturing production. The Federation further suggested 
that if satisfactory proposals could be evolved on these 
lines it might still be feasible to secure for Jarrow the 
wider co-operation which so far had not been possible. 

The consulting engineers proceeded to prepare for the 
syndicate detailed proposals showing the proposed 
Jarrow operations and the expected commercial results 
on a modified plan. The syndicate never gave that 
report to the Federation, but, towards the end of April, 
they submitted an extract from it, from which it appeared 
that although the proposals provided for a limited pro- 
duction in tonnage compared with what had previously 
been proposed, the capital expenditure involved was 
somewhat greater than they had originally contemplated, 
due no doubt to increased costs in construction. It was 
also found that the production proposed was not supple- 
mentary to, but for the most part merely a displacement 
of, existing and immediately maturing production. In 
these circumstances, the Federation informed the syndicate 
that they saw no possibility of these proposals securing 
the wider co-operation for which they had still hoped. 
At the same time, the Federation made it clear that failure 
to reach a co-operative scheme could not be regarded as 
any ground for saying that the Federation was prevent- 
ing the syndicate from proceeding with an independent 
scheme at Jarrow if they themselves saw fit to so use the 
site for which they held the option. 

On the commercial aspect of the proposals, no such 
terms as were named by Sir John Jarvis in the debate 
in the House of Commons on June 30th last were ever 


suggested. 


In The Times of July 6th and July 8th, are printed the 
two letters by Mr. H. C. Arnold-Forster which are repro- 
duced below, with the courteous permission of the author 
and our contemporary. 


(I) History oF THE SCHEME. 


The debate in the House of Commons on Tuesday and 
your leading article of Wednesday impel me, as one largely 
responsible for the negotiations in respect of the Jarrow 
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Steel Works, to state the facts of this unfortunate story 
as I see it. 

An option to purchase the site of P mer’s Yard was 
acquired in 1934 by a small syndicate (a syndicate of which 
I have never been a member) in the belief that such site 
afforded certain unique advantages for the erection of a 
modern steel works—steel works which seemed to them 
to be justified by the expansion of demand for steel that 
they envisaged and which has since eventuated. The 
syndicate came to the conclusion that the main product 
should be basic Bessemer steel, a product now largely 
imported from the Continent, but manufactured with 
remarkable success at Corby. The manufacture of 
certain semi-finished and finished products, other than 
basic Bessemer steel, was also considered necessary if 
the plant was to be a commercially well-balanced unit. 
I agreed to advocate these proposals, but I made it a 
condition that all my negotiations should be through the 
medium of the British Iron and Steel Federation. I 
made this condition in the belief that national interests 
would best be served by such co-operation and in the 
knowledge that the good will of the Federation was 
essential if the support of the leading finance houses was 
to be enlisted in raising the very large sum which a venture 
of this kind would entail. 

Opposition to the proposals was immediately forth- 
coming from certain North-East Coast manufacturers— 
but, chiefly through the good offices of the chairman 
of the Federation (Sir Andrew Duncan), it was decided 
by the North-East Coast committee of the Federation 
to call for a report from H. A. Brassert and Co. (the 
eminent consultants) on the whole question of steel pro- 
duction in the North-East area. This report was, and is, 
confidential, but it is generally known that it advocated 
the erection of a substantial Bessemer plant on Tyneside. 
Brassert and Co. were then asked to give counsel as to 
the comparative merits of Jarrow and other coastal 
sites. The report was in favour of Jarrow, and I was so 
informed. 

Sir Andrew Duncan then pressed forward with his 
study of the proposals, believing, so I understand, that 
the case for increased Bessemer production had been 
established and that Jarrow could be made the basis for 
@ co-operative effort among existing manufacturers— 
a@ co-operation that the syndicate was itself anxious to 
establish. 

After serious attempts to obtain such co-operation 
Sir Andrew informed me in December, 1935, that general 
co-operation had so far proved impossible, but that 
one of the large North-East firms had accepted the 
implications of the Brassert report and was willing, in 
principle, to contribute both cash and counsel to the 
Jarrow project. The failure to obtain wider co-operation 
was, I was told, to be no bar to progress. 

The syndicate, who had during the past year rejected 
several chances of using the site to its own financial advan- 
tage, but for less ambitious schemes, were encouraged by the 
assurance that the project was to proceed to incur the 
large additional liability involved in maintaining their 
tenure of the site. 

At a conference in January, 1936, at which the Federa- 
tion was represented, Sir Andrew Duncan stated that 
Jarrow had “ got to go forward,” and Messrs. Brasserts 
were requested to submit a detailed programme. An 
ominous statement was, however, made at that meeting 
on behalf of the Federation. It was explained that a 
serious shortage of steel (a shortage predicted by the 
syndicate more than a year previously) would soon be 
facing the Federation, and that this necessitated the 
immediate expansion of the productive capacity of 
existing steel works, and that the proposals for Jarrow 
must take cognizance of this fact. 

Detailed proposals were accordingly prepared, taking 
into account both this factor and the necessity of framing 
a reasonable commercial proposition. Particulars of the 
suggested output for Jarrow were shown to the Federation 
in March, 1936, and I was then informed that unless 
drastic eliminations were made from this programme we 
could not expect the co-operation that had been hoped 
for. To the suggestion that the proposed eliminations 
reduced the scheme, in the opinion of Brasserts, to a 
totally uneconomic basis, I was met with the reply 
that the Federation was not concerned to investigate 
or to secure the commercial soundness of a new venture. 
The well-known company which had accepted in principle 
the Jarrow scheme was made acquainted with the Brassert 
programme, and with the comments made thereon by 
the Federation, and the company has now informed me 
that, in view of the expansion that has in fact been 
initiated by other members of the Federation since 
January, it cannot see its way to co-operate in the pro- 


posals submitted—an attitude with which I can 
sympathise. 
That, Sir, is the history of Jarrow as I know it. I am 


told, as was the House of Commons, that the Federation 
has no power to prohibit the formation of a Jarrow com- 
pany. That is true. The fact remains, however, in my 
submission, that the conditions under which the good 
will of the Federation can be obtained—a good will 
essential to the formation of a large new enterprise—can 
be, and in this case have proved to be, crippling 
to the economic prospects of such a venture. Nor 
must it be forgotten that the Jarrow Syndicate threw 
down no challenge to the Federation, but brought 
to it an offer to co-operate with any or all of its members. 

This letter, Sir, is not intended as an attack upon any 
member of the Federation. I recognise that its members 
must consider how any new enterprise will affect the 
shareholders of their respective companies, and I can 
produce no evidence to show that those who have cham- 
pioned the merits of their own sites, against the con- 
sidered opinion expressed in the Brassert report, have done 
so against their own consciences. Still less do I intend 
an attack upon Sir Andrew Duncan, for in him the Jarrow 
scheme has had, I believe, a whole-hearted and hard- 
working ally. 

I do claim, however, to have shown that the defence 
by the Government in the debate on Tuesday was incom- 
plete. I do claim to have shown that a system which 


permits the adjudication on a proposal of admittedly 
national importance being delayed for more than a year, 
and permits of such adjudication being left in the hands 
of parties whose financial interests may run counter to 


the enterprising development of the steel industry or 
in keeping with national interests, 





(II) A ReJoINDER TO THE FEDERATION. 


The evidence in regard to the Jarrow steel works has 
been presented in your columns both by the British Iron 
and Steel Federation and by myself. If the evidence were 
to be submitted to cross-examination I should, on my 
part, at once admit that the statement that was made in 
the House of Commons in regard to the conditions imposed 
by the Federation was a misquotation—a misquotation 
for which, as the Federation will acknowledge, I am in no 
way responsible. 

On the other hand, to the statement of the Federation 
that if a comparison were to be made between “ a com- 
pletely integrated and balanced unit either on the Tyne 
or on the Tees, it was ”—in the opinion of the consulting 
engineer—‘‘ much a case of six of one and half-a-dozen of 
the other,” I would reply that no such comparison is, or 
ever was, relevant to the argument. The relevant com- 
parison was between an “‘ integrated and balanced unit ” 
at Jarrow on the one hand and the use of “ existing rolling 
mills on the Tees” on the other. The report of H. A. 
Brassert and Co. stated without equivocation that on 
this basis the advantage lay with Jarrow. To the Federa- 
tion’s suggestion that the Jarrow scheme was based upon 
a specific estimate of increased steel requirements and that 
this estimate has, in fact, proved conservative, I would 
reply that this is surely a justification of my plea that the 
Federation should have hastened and not delayed the 
Jarrow scheme. 

In regard to the Federation’s complaint that “no 
detailed commercial scheme for Jarrow ” had been sub- 
mitted to the Federation by January, 1936, I would ask 
you, Sir, to bear in mind that the attitude of the syndicate 
throughout had been to offer co-operation with the 
Federation in order that the Federation might make use 
of Jarrow in the best national interests, and that at the 
date in question the syndicate had not even been informed 
whether such co-operation was acceptable; much less 
had they been informed as to the firms who were willing 
to co-operate or as to the products that the Federation 
would permit to be manufactured. 

Disregarding, however, such matters of debate, the main 
facts of the story seem to be in no dispute. The Federation 
state that the offer to co-operate that I made early in 1935 
received no response until January, 1936. They state 
that a wide co-operative effort on the Tyne proved imprac- 
ticable, though admitting that such co-operation might 
have been reached for a similar proposition on the Tees, 
and they add that this failure was due to the fact that 
“the Tees firms could not see their way to sacrifice 
Middlesbrough employment and interest in favour of a 
proposition on the Tyne.” The Federation state that by 
the time they had come to this belated decision the 
growing demand for steel (which Jarrow had been designed 
to meet) had become so pressing that it was necessary to 
meet it by a rapid expansion elsewhere—an expansion 
at the expense of a “ completely integrated and balanced 
unit at Jarrow.” If I but add that this limitation reduced 
the Jarrow scheme (in the opinion of the consultants, 
whose counsel the Federation themselves sought) to a com- 
pletely uneconomic proposition, the main facts of the 
story have been told. I claim, Sir, that the contentions 
that I put forward in my previous letter have, in every 
case, been substantiated by the Federation’s statement. 

It would be of interest to learn whether the Government 
were informed in January that, whereas the case for the 
erection of a new steel works on co-operative lines had been 
established, the erection of such a plant in the blackest 
of the Special Areas had nevertheless been vetoed by 
those members of the North-Eastern Group of the Federa- 
tion who had interests on the Tees—interests “‘ which 
they were unwilling to sacrifice.” 

Some of your readers may share my view that a particular 
section of a Federation that has been granted exceptional 
privileges by Parliament, on the implicit understanding 
that broad national interests shall be safeguarded, had a 
wider duty to consider than the interests of particular 
groups of shareholders. 








SIXTY YEARS AGO. 





In the Science Museum at South Kensington there is 
exhibited what the official catalogue describes as the 
original marine steam engine made in 1788 for Patrick 
Miller by William Symington of Wanlockhead. The 
notes in the catalogue state that after driving a paddle 
boat for a few runs on Dalswinton Lake the engine was 
removed and following various vicissitudes was finally 
dismantled and condemned as scrap in 1853. Mr. Bennet 
Woodcroft F.R.S., the notes add, secured the pieces and 
Messrs. John Penn and Son re-erected them in 1854, 
replacing some missing parts, and the engine then ran 
satisfactorily under steam at their works. The engine 
came into the Museum’s possession in 1903 under the 
Woodcroft Bequest. Sixty years ago it was included in 
an exhibition of engineering antiquities at South Kensing- 
ton known as the Loan Exhibition. We devoted at the 
time considerable space to a description of the exhibits. 
Our articles were evidently written by one possessing a 
great knowledge of the history of engineering and a large 
capacity for detecting what was original and what had 
subsequently been added to the more noteworthy exhibits. 
He revealed for instance the extent to which the ‘‘ Rocket ” 
as exhibited had been remodelled since Stephenson -built 
it. The changes in that engine were however as nothing 
compared with those which Symington’s engine in his 
opinion had suffered. A brass plate attached to it recorded 
that the engine had been “ reinstated by John Penn in 
the year 1854.” Our author recorded that he had carefully 
examined it with the object of finding out what was old 
and what was new. It was possible he said that the 
two long brass cylinders were old but he doubted it. The 
pitch chains and ratchet wheels were such as could not 
have been made in 1788. Altogether he felt satisfied 
that the engine as exhibited was nearly all new and that 
it never propelled a boat in 1788. His brief statement 
of the history of the Dalswinton engine mentioned that 





the project under review, is not a system conducive to 





after several trips it was taken out of the paddle boat 


and was allowed to remain at Mr. Miller’s house until 


his death in 1815. His son sent it in 1828 to Messrs. 
Coutts who retained it until 1837 when it was sent to the 
Marylebone store warehouse of Messrs. Tilbury. In 
January 1846 it was despatched to Mr. MacKenzie of 
Edinburgh and it was finally sold to Mr. Sherwood, a 
plumber, who broke it up. The remains were purchased 
from Mr. Sherwood and sent to the Patent Office and were 
finally reconstructed by Messrs. Penn in 1854. Our 
author suggested that Messrs.. Penn would do good 
service if they would say in what condition they received 
the engine and what they did to reinstate it. In our 
issue of July 14th 1876 we published a letter received from 
Messrs. Penn in reply to this invitation. The letter gave 
an extract from the company’s ledger under the date 
January 4th, 1855, the account being chargeable to “ B. 
Woodcroft Esq.” The list of new-parts supplied and of 
the work done on the old parts, closely printed although 
it was, occupied three-quarters of a column. Among the 
major items we find that Messrs. Penn supplied new 
piston-rods, crossheads, guide rods, driving chains, paddle 
shafts, ratchet wheels, stuffing-boxes, air pump beam, 
wrought iron tank and fir framing for the whole engine 
together with innumerable rods, stays, levers and spindles. 
In brief the only parts of the engine as exhibited in 1876 
and as still exhibited at South Kensington which were 
not made by John Penn in 1854 were and are, apparently, 
the cylinders, pistons and valves and one or two small 
spindles. It is possible that as Messrs. Penn are no longer 
in existence this record in our columns is the only source 
which now exists from which we may learn how little 
of the alleged Dalswinton engine is Symington’s. 








MAPPING SOUTH AFRICAN COASTLINE. 





Ix connection with the Fisheries’ Survey of the 
Union, important work is being undertaken at the 
University College of the Free State at Bloemfontein, 
where Dr. W. von Bonde, Professor of Geology, is working 
in collaboration with his brother, Dr. C. von Bonde, 
Director of the Fisheries Survey, in drawing a contour 
map of the sea bed and fishing banks off the South African 
coast. The drawing of the map constitutes a task of con- 
siderable magnitude, as each section is 5ft. by 34ft. in 
size, and it is estimated that at least sixty of these sections 
will be required to cover the coastline. The work is 
being subsidised by the Research Grant Board. The 
specimens required to give the basic data for the map are 
being supplied by the Research Ship “ Africana,” which 
has just been sent to the Zululand coast for special survey 
work for the Department of Defence. The majority of 
South African fish of economic importance are ground 
feeders, and are subject to periodical migration. It is 
therefore essential to study the feeding ground, the habits, 
and the movements of the fish. In order to plot the 
distribution of these grounds the Research Ship, which 
was specially built for this type of work, steams to a 
predetermined spot and there puts out its trawl for samples 
of the fish that exist there and at the same time takes 
a sample of the ocean bed. The biological specimens are 
classified at Cape Town and samples of the sea bed are 
despatched to Bloemfontein, where Dr. von Bonde 
analyses them and marks the result on a chart showing 
the depth and the positions where the samples were 
taken. The samples are then taken in what is known as 
a “grab” or “snapper,” and are analysed from four 
different points of view—their physical and chemical 
nature and their petrological or geological significance. 
The plotting of the station where the samples have been 
taken is done with the greatest accuracy according to 
the latitude and longitude, and the result of the plotting 
is transferred to the distribution chart, where the material 
is designated by various shadings and the depths are 
marked by contour lines—every 25 fathoms near the shore 
and at greater intervals as the point recedes. Finally, 
the map is being drawn on the large scale of 2in. to the 
mile, and for this reason it will be of the greatest assistance 
to anglers, as it will indicate the fishing points close to 
the shore. The first section of the great map is almost 
completed, and shows the beds underlying the waters 
that surround the Cape Peninsula, and extend from the 
coast up to 605 fathoms. A superficial examination of 
the nearly completed section reveals that outside the 
shallow waters the sea bed consists largely of huge tracts 
of what has been temporarily called “green,” while 
here and there are beds of rock and large stretches of 
sand extending right up to the coast. In addition, the 
samples have revealed the presence of shells at com- 
paratively great depths, and there are isolated areas where 
coral apparently grows. Each section of the map will 
fit its neighbour exactly, and will be correlated with the 
existing Admiralty survey of the shallow portions of the 
South African waters. Dr. von Bonde even hopes to 
include the surface and underwater temperatures at the 
various stations at a later date. 








Tue first of the Great Western Railway Company’s big 
£5,500,000 schemes of improvements, the doubling of the 
2} miles of line between Norton Fitzwarren and Bishop’s 
Lydeard, in Somerset, has just been completed. The 
scheme has been pushed forward in time for the summer 
traffic and has been designed to facilitate the working of 
trains along the Minehead branch line, especially during 
the busy holiday season. The work has necessitated the 
extension of twelve culverts, a river bridge and two over- 
bridges ; the removal of 20,000 cubic yards of excavation, 
and the use of 8000 cubic yards of ballast for the track 
foundations. In addition, a number of waterways and 
streams have had to be diverted. This is the third big 
scheme of improvements to be carried out within the last 
year or so along the 22} miles of the single line on the 
Taunton-Minehead branch. Double-line crossing sections 
have been extended; the speed restrictions over these 
sections raised from 15 to 40 m.p.h.; station platforms at 
Crowcombe, Stogumber, Watchet, Washford, Blue Anchor, 
and Dunster lengthened. to 500ft.; the 14 miles of line 
from Dunster to Minehead has been doubled, and the 





platforms at Minehead extended. 
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Laundry Research in Canada. 


(By our Canadian Correspondent.) 


NVESTIGATION into the problems of the 
J laundry industry in Canada was undertaken by 
the National Research Council in 1930 at the request 
of the Eastern Canadian Laundry-owners’ Associa- 
tion, and an associate committee was set up on which 
this Association was represented. Both the scope of 
the work and the extent of contact with the industry 
have since then steadily enlarged. The launderers 
of Western Canada were brought into association 
with the work and a Dominion-wide laundry research 
fund was established. Still more recently the dry- 
cleaning industry has been brought in and there has 
been established the Canadian Research Institute 
of Launderers and Cleaners, admission to which is 
dependent on the achievement and maintenance of a 
minimum standard of quality in the work done by 
the member firms. The object of this Institute, 
which is national in scope, is to make the work of the 
National Research Laboratory fully available, to 
guide the Laboratory in directing its work in such a 
way as to be most fruitful, and to afford financial 
support to the Laboratory’s work. 

The laundry research laboratory is under the 
Division of Chemistry, and is in charge of Mr. C. H. 
Bayley. Facilities for carrying on the work include : 
—An air-conditioned room kept at 70 deg. Fah.; 
volume about 2000 cubic feet; used for routine 
textile testing under standard conditions of humidity 
and temperature. A conditioned room; about 
1000 cubic feet volume; for maintaining variable 
conditions of temperature and humidity ; equipped 
with individual refrigerating unit with forced air 
evaporator and with independent spray humidifier. 
A launderometer. Wash wheel, 24in. by 24in., 
supplied with hot and cold softened water. Minia- 
ture wash wheels, about 8in. long by 5in. diameter, 
with pyrex or monel casings. A fugitometer, for 
testing light fastness of colours; slides are exposed 
to the light of a carbon arc. A weather-ometer, for 
giving accelerated weathering tests to fabrics; this 
apparatus is somewhat similar to the fugitometer, 
except that the samples are slowly carried round and 
at one point of travel are drenched by a water spray. 
A small centrifugal extractor, with rubber-lined 
basket. A soiling machine for imparting controlled 
degree of soiling to white strips for test bundles. 
A tensile strength machine for cloth strips. A tensile 
strength machine for yarns of various weights. A 
Mullen motor-driven bursting strength tester. A 
Zeiss-Pulfrich photometer for the measurement of 
whiteness. Apparatus for determination of oxy- 
cellulose in test bundles. Apparatus for the deter- 
mination of fluidity of solutions of cotton in cupra- 
mononiom. 


CLEANSING TESTS. 


The working out of a suitable method for the quanti- 
tative evaluation of detergency was one of the first 
major problems investigated. The importance of 
comparing the detergent action of various soaps and 
detergents and expressing the results numerically has 
long been recognised, and the problem has been inves- 
tigated in many laboratories and from many 
angles. These investigations are proceeding. Num- 
erous investigators have based their numerical 
systems of the detergency of compounds on such 
properties as surface tension, interfacial tension, 
power to suspend solid particles, lathering pro- 
perties, time of wetting, &c. Others have studied 
the removal of dirt from an artificially soiled 
fabric. Most of the methods described for the purpose 
left much to be desired, and hence an attempt was 
made to develop a method of preparing a type of 
artificially soiled fabric which would be readily repro- 
ducible, i.e., which would show the same degree of 
dirt removal when two pieces of the soiled fabric 
were washed in an identical manner. 

As the result of the work carried out in the labo- 
ratory, it was found that with a soiling mixture con- 
sisting of heavy mineral oil, purified taliow, and lamp- 
black, and carefully controlling the conditions of 
application, it was possible to obtain a satisfactory 
soiled fabric, using a piece of thoroughly desized 
bleached cotton sheeting of suitable quality, impreg- 
nated with the soiling mixture by ten passages through 
the latter by means of the special soiling apparatus 
devised in the laboratory. Using this type of soiled 
fabric, an investigation was carried out, both in the 
laboratory and on a full plant scale, in order to deter- 
mine the relative detergent efficiency of the various 
alkaline builders. 

The laboratory scale work was carried out in a 
small experimental wash wheel. The machine con- 
sists of a glass cylinder containing a monel metal 
framework, having six 1 cm. bars, corresponding to 
the ribs in a laundry wash wheel. A 150-watt bulb 
is used to supply heat to the wheel and the tempera- 
ture can be controlled to 1 deg. Cent., the bulb being 
situated directly below the wash wheel and pro- 
tected from odd drops of water by a shield of fine 
copper gauze. The driving mechanism, when the 
machine is operated constantly in one direction, 
consists of a motor on a reducing courtershaft. It 





is possible to reverse the machine after one to three 
revolutions, and the number of revolutions before 
reversal may be regulated. The revolutions per 
minute may be altered by supplying the motor and 
reducing gear with various-sized pulleys. 

The wash samples consisted of pieces of standardly 
soiled cloth, 10 cm. by 20 cm., doubled, sewn into 
bag form, weighted with 100 g. glass beads and the 
ends closed. Two of these bags were washed in 
500 c.c. of wash liquor in each operation. The extent 
to which washing had proceeded was determined by 
measuring the brightness of the wash sample with the 
Zeiss Pulfrich photometer. The same general pro- 
cedure was then used in a laboratory investigation of 
the relative detergency efficiencies of certain laundry 
soap builders. This work was next carried to a full 
plant scale and an investigation of the commonly 
used builders carried out, using the standard soiled 
fabric developed previously. 


Test BUNDLE DEVELOPMENT. 


During the four years immediately past, a con- 
siderable amount of effort has been devoted to the 
working out of a suitable test bundle for checking 
the efficiency of the laundry washing process. A 
white and coloured test bundle service has been in 
operation since February, 1933, and this service has 











MACHINE FOR PREPARING STANDARD SOILED FABRIC 


definitely proved its value to the Canadian laundry 
industry. The white test bundle consists of a piece 
of standard towelling for tensile strength measure- 
ments, a standard soiled piece for the determination 
of detergency efficiency, and a standard white piece 
to determine the degree of whiteness retention. 

It may be well to draw attention to certain improve- 
ments lately introduced in the technique of test 
bundle control. The laboratory’s practice in judging 
tensile strength loss is briefly as follows :— 

A grade of test bundle towelling having tensile 
strength as uniform as possible is used. When a bolt 
of new fabric is cut up for test bundle purposes, 
samples are taken from each pair of bundles and the 
strength of these samples determined. This gives a 
check upon the uniformity of the strength of the 
original fabric throughout the entire length of the 
bolt. In a bolt of 50 yards, this involves the carry- 
ing out of 200 strength determinations, to determine 
whether the bolt meets specifications for tensile 
uniformity. These tests, together with those carried 
out on the bundle after twenty washes, are carried 
out in a chamber, the atmosphere of which is care- 
fully controlled at standard humidity, since it has 
been shown that, for cotton fabrics, the strength 
increases with increasing humidity. Hence the carry- 
ing out of the tests in the open laboratory would 
introduce an error arising from variations in the 
atmosphere of the laboratory. 

In addition to strength tests, chemical determina- 
tions are made of the actual amounts of oxy-cellulose 
present in the washed bundle. The formation of a 
small amount of oxy-cellulose over a number of 
bleachings in the normal laundry white work formula 
is unavoidable, and provided the laundry formula is 





suitably chosen this small amount of oxy-cellulose 
will cause only a slight decrease in strength. Too 
severe bleaching will result in increased strength 
losses, owing to the formation of amounts of oxy- 
cellulose above the normal. 

Hence we have two methods of determining whether 
the bundle has been unduly affected as the result of 
the bleaching operation. This, however, is not suffi- 
cient for precise work. The question of loss of strength 
from undue mechanical action in the wheel (due to 
improper water levels, washer speeds, &c.) must be 
taken into consideration, though this factor is of con- 
siderably less importance than improper bleaching 
in causing high strength losses. In order to check the 
effect of mechanical action, the weight per square 
yard of the test bundle towelling is determined 
with a high degree of accuracy. If it is found that 
the bundle shows a high strength loss, low oxy- 
cellulose content, and a low weight per square yard, 
it follows that the loss in strength is due to excessive 
mechanical action. Such instances, however, are 
rare. Another’ test bundle is run with the bleaching 
operation under good control to determine whether 
losses due to excessive mechanical action occur. 

A few words regarding the coloured work test 
bundles may be added. The purpose of two coloured 
strips attached to the bundle is to determine (a) 
whether bleach has been used, and (6) whether too 
high a temperature has been employed. Regarding 
the use of bleach in coloured classification, records 
show that the practice of using a little bleach to 
brighten white areas in prints was formerly more 
widespread than is usually believed. At the present 
time this practice is dying out. 

In the matter of temperature, however, it has been 
found at the Ottawa laboratory that a constant check 
is necessary. The average laundry uses two coloured 
formule for coloured work—one for prints and the 
other for such articles as coloured shirts which may 
be assumed to be dyed with fast colours. In arriving 
at a coloured bundle rating, it has been found neces- 
sary to take into consideration the classification in 
which the bundle was washed. The laboratory’s 
report says: ‘If the low temperature formula (for 
fugitives) was used, the loss in colour from the strip 
after twenty washes will be considerably less than if 
the test bundle is given twenty washes in the coloured 
shirts classification. By comparing the washed strip 
with two sets of standards which have been set up 
for the two coloured classifications, it is possible to 
judge the effect of the washing formula on coloured 
fabrics.” 

In three years of operation of the test bundle 
service, more than 1500 bundles have been issued by 
the laboratory. 


PRESENT PROGRAMME. 


At the present time the research work in progress 
includes a study of the detergent action of soaps 
prepared from various fatty acid bases, including the 
effect of various builders. Preliminary experiments 
have been carried out on four commercial soaps 
prepared from various commercial fatty bases. 
The effect of temperature and of concentration of 
sodium carbonate has been studied. It has been 
found necessary to make certain modifications in the 
type of standard soiling used in these experiments. 
It is proposed to determine the detergency efficiency 
of the soaps prepared from the individual fatty 
acids present in commercial soaps and to carry out a 
number of other measurements on the physical pro- 
perties of solutions of these soaps. 

An investigation on the production of a cheap water 
softener made from Canadian raw material from the 
asbestos mines is being continued. It has been found 
possible to prepare synthetic base exchange material 
having high capacities for water of low calcium and 
magnesium hardness. The capacity of these syn- 
thetic materials towards waters of hardness ranging 
from 4 to 26 grains is being investigated. 

Experiments carried out in conjunction with the 
Department of Household Science, University of 
Toronto, for the purpose of comparing the efficiency 
of washing done by power laundries with that done in 
small domestic washing machines, also are being 
continued. The scope of this investigation has been 
extended to include all of the present types of 
domestic machines. 

Mention also may be made of an investigation con- 
ducted two years ago to ascertain whether the 
sulphur dioxide present in the air of industrial cities 
is, as had been alleged, a serious factor in the deteriora- 
tion of clothes put out to dry init. The results of this 
investigation, which was of a preliminary nature, 
gave an indication of some deterioration, although its 
extent was less than that indicated by other investi- 
gators. Further work along this line is contemplated. 

Illustrations of the equipment of this Laboratory 
appear on this page and on page 36. 








Tue L.M.S. Railway’s new motor vessel “ Teal,’’ which 
was recently conveyed in sections by rail from Barrow- 
in-Furness and afterwards assembled on the shores of 
Lake Side, was launched on Saturday, July 4th. The 
vessel, which will enter the regular passenger service on 
Lake Windermere, has been designed to provide the 
maximum amount of deck space for passengers, and is 
135ft. long with a breadth of 25ft. The L.M.S. fleet on 
Lake Windermere now consists of five vessels. 
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A Huge Stone Breaker. 


THE accompanying engraving illustrates a very large 
stone breaker which Hadfields, Ltd., Sheffield, has just 
completed to the order of Thos. W. Ward, Ltd.,. for the 
Ribblesdale Cement Company, Ltd.—consulting engineer, 
Mr. E. Elmquist, Messrs. Parry and Elmquist, Scun- 
thorpe. The machine has an output capacity of 300-350 
tons of stone an hour.and will be used for crushing hard 
limestone. Some idea of its size may be gathered from the 
fact that it weighs over 100 tons, while its total length is 





when the machine is running the upper casing is cham- 
bered out to form a water passage through which a con- 
tinuous flow of water is circulated by means of external 
pipes connected to a convenient water service. At the 
bottom of the pitman renewable toggle bearings are fitted. 
These toggle bearings as well as those in the swing stock 
and adjusting wedge are made of a special hard-grade 
wear-resisting steel. They are machined all over, special 
care having been taken with the grooves to ensure a satis- 
factory bearing surface from end to end to receive the 
bulbous ends of the two toggle plates which are ground to 
the same radius as the grooves. The toggle plates are 
made of ‘‘ Era”? manganese steel, and the bearings in 








300-350 TON PER HOUR 


over 20ft. It is a jaw type double toggle machine and has 
a feed opening measuring 60in. by 48in., which enables it 
successfully to deal with the largest pieces of rock likely 
to be picked up by the steam shovel. 

The breaker is of steel construction throughout, the 
main frame, jaw stock, and pitman being of the makers’ 
best toughened cast steel. The body is built in four parts 
consisting of two side and two end frames. The side frames 
are grooved and the end frames tongued where they join, 
the tongues and grooves being proportioned to withstand 
the heavy loads that are set up by the end thrust when the 
machine is at work. The jaw stock which carries the 
moving crushing jaw swings freely on a strong steel shaft 

















DROPPING ROCK INTO STONE BREAKER 


spanning the main frame. This shaft is fixed at each end 
by caps fitted to the frame. The stock is provided with 
gun-metal bearings, which are forced into their seatings 
by pressure, and to prevent their turning are further 
secured by inwardly projecting dowels screwed into the 
head of the stock. The pitman has a split head, formed by 
a loose cap fitted to the body and held in position by ten 
heavy steel bolts and nuts. Both the cap and the pitman 
body are machined to receive top and bottom cast iron 
casings, which are lined with anti-friction metal to form 
the bearing for the excentric. To keep the bearing cool 











CAPACITY STONE BREAKER 


which they work are provided with grease lubricators. 

The excentric shaft runs in cast iron oiling pedestals 
bolted to the frame, the bearings consisting of cast iron 
casings lined with anti-friction metal. At each end 
of the shaft balanced fiy-wheel belt pulleys are fitted. 
These pulleys are keyed on the shaft and as an 
additional security the bosses, which are split, have 


heavy steel hoops shrunk on them. “* Era” manganese 
steel is used for the toothed crushing jaws and 
cheek plates, which are made in sections. This 


steel is very hard and tough and offers a high resist- 
ance to the wearing and abrasive action of stone and 
ore. All moving parts, with the exception of the 
pedestal bearings mentioned above, are fitted with grease 
lubricators, special attention having been given to the 
excentric shaft pitman bearing, which is.supplied with 
grease from an automatic lubricating apparatus fitted at 
the rear end of the breaker. This automatic lubricator has 
a central grease container, attached to which are small 
plunger pumps which are actuated by the pitman when the 
breaker is in motion. Pipes leading from these pumps 
convey the grease to the bearing at considerable pressure. 
Means are provided whereby the amount of lubricant fed 
into the bearing can be closely adjusted. 








Asbestos-Covered Plywood. 


WE have had submitted to us some small samples of a 
form of building material, new to this country, by 
Plybestos, Ltd., of 103, Empson-street, Bromley-by-Bow, 
London, E.3, and have submitted those samples to some 
rather severe tests. 

The material takes the form of ordinary plywood of any 
desirable thickness, and number of plies, covered with a 
layer of adherent asbestos paste. The asbestos may be on 
either one or both sides of the wood. The object is, of 
course, to provide a fireproof screen. The material can be 
manipulated much as ordinary plywood and does not 
appear to blunten cutting tools unduly. 

The tests which we made were with a powerful petrol 
blow lamp. In one case a sheet fin. thick with a coating on 
one side only was subjected to the flame for three minutes. 
It suffered no appreciable change, except that the back of 
the wood was slightly discoloured, but the hand could 
still be held on the back. Another piece, jin. thick, with 
two covers of asbestos, was subjected to the same treat- 
ment with even better results. We then drove a large 
wire nail into the specimen and concentrated the flame of 
the lamp on the nail head with the idea of conducting the 
heat into the interior. Some fumes were produced, but 
no serious damage was done. We then drilled some jin. 
holes right through, but could not get a flame to pass. 
Finally, while the specimen was still red hot on the outside, 
we poured on some water with no appreciable immediate 
effect. We have, however, noticed that after a few days 
standing this tortured specimen has lost some of the bind- 
ing quality between the asbestos and the plywood, 
although both are still intact. 





Landis Collapsible Hand Tap. 


A NEw form of hand sizing tap of the collapsible type 
has recently been added to the screwing tackle manu- 
factured by the Landis Machine Company, of Waynesboro, 
Pa., U.S.A. One of these taps is illustrated in the accom- 
panying engraving, which shows a 1 #in. size with an overall 
length of only 6in. 

This tap, designed primarily as a hand sizing tap to take 
the place of the solid adjustable tap ordinarily used, offers 
the advantage of quick withdrawal from the work without 
requiring to be backed out. It also eliminates the tearing 
of the threads sometimes caused by backing out a solid 
tap, as well as undue wear of the chasers by having the 
radial clearance worn off in the backing out operation. 
Tapping time is, of course, in this way saved. 

A small handle or trigger, it will be seen, is arranged on 
the side of the tap body for unlatching the tap and 
collapsing the chasers by pressing back on the handle. 
The chasers are reset by pressing against a plunger extend- 
ing slightly beyond the rear of the tap shank. The tap 
shank is provided with a square end to fit a tap wrench. 
Any length of shank or tap can be supplied. The tap is 

















COLLAPSIBLE HAND TAP 


provided with a diametrical adjustment of approximately 
din. both over and under the nominal chaser size, a total 
of yin. The adjusting screw is located in the front end 
of the tap and is of the ratchet type, making it self-locking 
to maintain size. A turn of one notch to the adjusting 
screw gives a diametrical movement of the chasers amount- 
ing to 0-00lin. The tap can be furnished in all sizes from 
lZin. to 12in. inclusive and is being marketed in this 
country by Burton, Griffiths and Co., Ltd., of Mont- 
gomery-street, Sparkbrook, Birmingham, 11. 








The C.V.A. Precision Lathe. 


THE engraving we reproduce on page 42 represents a 
small capstan lathe new to this country which is now being 
made in England by E. H. Jones (Machine Tools), Ltd., of 
Baldwin-terrace, Wharf-road, Islington, London, N.1. 
The machine illustrated has centres 3}in. high and a bed 
36in. long. 

Throughout its construction it is manufactured to very 
fine limits, so that its parts are interchangeable with those 
of others of the same type, and it is made in four fashions 
—as a bench lathe with a belt drive, as shown ; as a bench 
machine, with a motor drive through an intermediate 
variable ““H-Gear”; and two corresponding machines 
standing on their own frames on the floor. These H gears 
provide an infinite variation of speed between maximum 
and minimum and are mounted on the bench behind the 
lathe, or on the stand in the case of floor machines. They 
are operated by a conveniently placed lever, which is 
moved through an angle of 180 deg. from maximum to 
minimum. 

The bed, oil reservoir, and chip pan are in one casting, 
to ensure rigidity, and the overall length of the locating 
surfaces is 34}in. The standard headstock has a spindle 
bored }{in. and spring collets can be fitted to take either 
jin. or fin. bar. As will be seen, there is a four-step cone 
pulley, in which there are index holes to give even numbers 
up to eight. The draw-in of the stock is effected by the 
hand lever on the left. Alternative headstocks can be 
provided, one of which has a fixed chuck, the relative 
position of which remains constant irrespective of slight 
variations in the stock diameter. To it normal chucks can 
be fitted for holding stock from yin. to in. diameter. 
The nose of this headstock cannot be fitted with jaw 
chucks, face-plates, &c. Another headstock has a screw 
chasing arrangement with a hob screw ljgin. long and a 
pitch ratio of 2-1. In yet another headstock the spindle 
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is bored to take stock up to lin. diameter and it has a two- 
step speed cone 

The standard cut-off slide is a double slide rest, with a 
coarse pitch feed screw, and holders for a parting-off tool 
and two forming tools, jin. by jin. and jin. by 2in. respec- 
tively. The slide is equipped with front and rear stops. 
As an alternative the slide can be fitted with a lever feed 
in place of the screw. There is yet another rest with a 
longitudinal slide with a travel of 2}in. Three adjustable 
stops are fitted to both movements, and two front tool 
holders are provided, one of which is inclined. The tool 
holders take tools jin. by jin., have sideways adjustment, 
and can be swivelled through an angle of 15 deg. 

The turret slide has a travel of 44in. through a rack and 
pinion worked by the star wheel on the right. It has five 
tool stations bored to take #in. tool holders. The five 
stop screws are indexed directly from the turret, which in 





diameter. In its simplest form a single speed and a sensi- 
tive feed only are available to the spindle. A range of 
speeds together with power feeds and reversing motion 
for tapping can, however, be provided if required. Either 
motor or belt drive can be arranged, the power in the case 
of the former being transmitted through silent V-ropes. 
When variable spindle speeds are called for they are 
obtained by the introduction of a four-speed gear-box, 
which can be supplemented by a further four changes in 
double gear, giving eight speeds in all. A range of three 
power feeds can also be incorporated in addition to the 
sensitive hand motion. The column or upright is of cylin- 
drical form and the standard arrangement of table is as 
shown in the illustration. The table can be swung away 
for accommodating larger work pieces on the base-plate. 
Two additional forms of table are available. The first is 
of circular rotary pattern and the second a compound 
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turn is indexed automatically on the return stroke. The 
stock feeding attachment is operated by a counterweight 
and has a stock tube 7ft. 6in. in length. r 
For motor-driven machines the standard electrical 
equipment comprises a $ H.P. motor with speed of 1500 
r.p.m., direct coupled to the input shaft of the ‘“‘ H-Gear.” 
The range of speeds available at the output shaft of the 
gear is 500-4500 r.p.m. The drive is transmitted from the 
gear pulley to the lathe headstock by a lin. flat belt and 
the range of speeds available at the lathe spindle is 
approximately 280-2500 r.p.m., according to the type of 
headstock fitted. The variation of spindle speeds by this 
method is infinite between the minimum and maximum. 








Two Drilling Machines. 


THE left-hand engraving below shows the “‘U.S.D.” drill- 
ing machine recently produced by William Asquith, Ltd., of 
Halifax. It is built in one size only to admit work 20in. in 





PRECISION LATHE 


table with longitudinal and transverse traverses. Both 
can be swung clear of the base-plate and elevated by hand 
motion. When power feeds are included they are quickly 
changed and applied by contact of the drill with the work 
in exactly the same manner as that employed on the firm’s 
larger vertical and radial drills; an accurate trip motion is 
also available. Where sensitive lever feed only is supplied 
a gauge predetermines the depth of hole. Both trip and 
depth gauge are patented in conjunction with the spindle 
balancing arrangement. As already indicated, belt drive 
can be arranged if preferred, the pulleys being arranged 
on the head. The illustration shows a machine of the 
electrically driven type. With either form of drive revers- 
ing motion for tapping can be included. It is obtained in 
the one case by electrical means and in the other through a 
suitable form of reversing clutch. With the sensitive lever 
only, lin. diameter holes can be drilled in steel or lin. 
holes in cast iron; the inclusion of power feed increases 
this capacity to l}in. in steel, which is the largest size of 
drill accommodated in the No. 3 Morse taper bore 
of the spindle. A power of 2 B.H.P. is required. If 
desired, the type can be supplied in multiple or gang 
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form comprising a number of units mounted on a common 

dd. 

The second drill knownas the U.F.D. is essentially a ‘‘ pro- 
duction ” machine, such as can be supplied either in the 
single spindle form orwith various arrangements of multiple 
heads. It will be observed that the design is simple, con- 
sisting of a strong box section column bolted to a base and 
carrying the main driving head at the top. The guard 
which normally covers the V-rope drive'has been removed 
The spindle head containing the feed gear is vertically 
adjustable on the column to accommodate varying sizes of 
components. This machine has a very much larger capacity 
than that just described. It can be built with a spindle 
either l}in. or 2}in. in diameter and can be driven by 
motors ranging from 3 to 74 B.H.P. When the larger size 
spindle is fitted holes up to 3in. diameter can be drilled 
out of the solid in steel, whilst facing operations up to 6in. 
diameter can be performed. There is no really established 
form of work table, as it is customary with production 
machines of this type for the fixtures to be mounted 
directly on the base-plate, which can be suitably dowelled 
for receiving them. The engraving shows such a fixture 
in place. If preferred, however, a table of fixed height or 
with hand elevating motion on the column can be supplied. 
The principle of speed and feed change, where this feature 
is required, is by pick-off gears, one set only of which is 
provided as a standard for each of these functions. Addi- 
tional sets can be supplied according to the number of 
changes required. The power feed to the spindle in this 
design is applied by lever which operates a drop worm. 
An adjustable collar on the spindle barrel controls the trip 
motion ; fine hand feed to the spindle is available. Tho 
barrel is flanged for securing multiple heads when required. 
The balance weight can easily be adjusted to compensate 
for variable weights of tooling equipment carried in the 
spindle. The spindle supporting head is vertically adjust- 
able on the column to five different positions. 








South African Engineering Notes. 
(By our South African Correspondent.) 


Care Town, June 15th. 


New Railway and Harbour Works. 


Oyzr £5,000,000 is to be spent during the current 
financial year on railway and harbour capital and better- 
ment works. The exact amount is £5,185,612, representing 
an increase of £519,469 on last year. The biggest item 
is £3,992,355, to be spent on new works on open lines. 
Other main heads of expenditure are: Harbours, 
£520,930; unforeseen works, £250,000; rolling stock, 
£170,935; airways, £118,000; construction of railways, 
£54,445; working capital, £42,671; and road motor 
services, £36,276. All votes, with the exception of rail- 
ways construction, road motor services, and harbours, 
show increases. These items represont expenditure out 
of loan and betterment funds, but there is also an estimated 
expenditure of £7,244,402 from the renewals fund and 
working votes, bringing the gross expenditure to 
£12,430,014. There is an item of £132,000 for the pre- 
cooling store at Table Bay Harbour, and £218,000 charge- 
able to railways will be required for new harbour works 
and improvements at Port Elizabeth. This is separate 
from £106,000 for similar work charged to harbours. 
A new erecting shop costing £120,000 is to be built at 
Uitenhage, and £40,000 is earmarked for expenditure next 
year. The biggest items of expenditure on harbours are : 
£62,000 to continue the extension of the South break- 
water, Buffalo Harbour (East London); £200,000 on 
additional deep-water berths at Table Bay Harbour, and 
£155,000 for five large tugs, two of which have been 
approved. Another £106,000 will be required for additional 
aircraft this year, and there is a small loan vote for work- 
shop machinery for airways. It was announced in the 
House of Assembly on May 25th that the Railway Adminis- 
tration intends to spend £1,000,000 this year on new 
locomotives. Half of this represents the cost of sixty 
“19” Class engines, and £252,000 will go towards the 
provision of twenty-four “‘ 15 E ” Class engines ; £288,823 
is required for the extension of electrification schemes on 
the Rand to provide twenty-three electric locomotives, 
while £120,000 is set aside for ten electric shunting engines. 


Record Rolling Stock Production. 


Particulars have just been given by the Railway 
Administration of a plan which was evolved to cope 
with the enormous and continuous growth of the traffic 
handled, and ensure the completion of 2000 steel wagons 
of the E.S.4 type in a reasonable time. The decision was 
come to early in 1934 under pressure of the demand, and 
as a preliminary the requisite parts and fittings were 
tabulated and the individual operations estimated and 
allocated to the various trades to be employed, while 
the total number of men and machines were likewise 
carefully calculated. Eventually a comprehensive plan 
was formulated and instructions for construction to proceed 
were issued in April, 1934. Bloemfontein was selected 
as the assembling centre, and the workshops at Durban, 
Pretoria, Pietermaritzburg, Germiston, Salt River, and 
Uitenhage, were each entrusted with the preparation of 
essential parts and their despatch, at suitable intervals, 
to Bloemfontein. Provision was made for the supply of 


| the necessary material in quantities sufficient for 500 


| of the material handled totalled over 20,000 tons. T 
| allocation was so arranged that no operator or machine 





wagons at a time. The work of assembly was commenced 
at Bloemfontein at the end of July, 1934, and the first 
100 vehicles were released for service within a working 


| month of approximately 200 hours. This rate of progress, 


representing one complete wagon every two hours, was 
maintained for twenty months, until the 2000th vehicle 
was delivered on March 28th, 1936. Each wagon required 


720 parts, exclusive of bolts and rivets, and the — 
C) 


was called upon to perform more than two hours’ work 
per wagon, and during this period 1550 operations had 
to be carried out. All marking off was eliminated, and 
shearing and notching were done to gauge. Plates were 
jig-drilled in piles and then cut to size and shape from the 
drilled holes. Drilling and machining were performed to 











Jury 10, 1936 


THE ENGINEER 





43 








jigs. At Bloemfontein the underframes were assembled 
and riveted in a fixture designed to hold them level, 
square, and correct to dimensions. After riveting the 
frame was mounted on its wheels and the spring and 
buffing gear fitted. It was then spray painted, and the 
ends and floors were fitted, bolted and riveted. After the 
fitting and connecting up of the brake gear, certain electric 
welding operations and the erection of the doors were 
undertaken. A final examination followed, and painting 
of the superstructure, stencilling and tarring completed 
the sequence of the operations. The vehicles were moved 
for each major operation, thus permitting of a systematic 
arrangement of the material required and a consequent 
reduction of handling and labour. The placing into 
service on March 28th, 1936, of the last vehicle was a 
significant event in the history of the 8.A.R., for it marked 
the completion of the largest and most ambitious rolling 
stock project ever attempted in South Africa, in the 
record time of twenty months. The construction in 
similar manner of a further 1500 wagons of the same type 
is now being proceeded with. This undertaking is addi- 
tional to the construction of approximately 100 coaches 
and over 1000 other wagons of various types quite apart 
from normal repair work. 


Durban’s New Dock Quays. 


Durban’s new deep-water quays are being 
constructed by a novel and expeditious method. The 
old floating dock, which is more than thirty years old 
and will shortly be replaced, instead of being scrapped will 
be used as a floating platform from which to lay the blocks 
of the new quays. A similar method was followed in 
Cape Town in the building of the deep water D berth, 
the former Durban dredger ‘‘ Labrus”’ being used as a 
floating blocklayer. Plans for the conversion of the 
floating dock have not yet been completed. It is believed, 
however, that a number of cranes will be mounted on the 
deck and rails laid along its floor to supply the cranes 
with 15-ton blocks. It is expected that work will be 
carried out twice as fast in this way as it would be if the 
usual plan were followed of using a single crane to build 
the wall by travelling along the top of the newly laid 
section. Owing to the urgent need for more deep-water 
berths in Durban Harbour, this saving of time is important. 


Over £11,000,000 for National Roads. 


The new National Roads policy of the Govern- 
ment, which contemplates the construction of 5396 miles 
of roads at a cost of over £11,000,000, spread over five 
years, will require such enormous quantities of tar that 
it will perhaps be of interest to make a brief reference to 
the tar-producing capacities of the largest plants capable 
of turning out tar as a by-product. In South Africa there 
are two coke-oven plants in operation, one in the Transvaal 
and the other in Natal. The Transvaal coke-oven plant 
is in commission as a branch of Iscor steel works. The 
equipment comprises fifty-seven coke ovens, with an 
output capacity of 15,000 tons of metallurgical coke per 
month. The Dundee Coal Company’s plant at Waschbank, 
Natal, comprises fifty ovens, and during the month of 
March, 12,333 tons of coal were converted into by-products. 
The coke output was 6263 tons, and the quantity of tar 
produced for the month was 17,774 gallons. On account 
of the Government’s road-making policy there will be a 
substantial and increasing market for the tar produced 
at the Waschbank plant. Natal’s tar requirements are 
likely to be of large dimensions in the near future. 


New Wire Rope Factory. 


Arrangements have been completed for the 
establishment of a new steel wire rope factory on the Wit- 
watersrand. The firm interested in this project is British 
Ropes, Ltd., London, already known to the mining 
companies on the Witwatersrand. It is the intention to 
lay down and equip at once a factory with the most 
up-to-date plant for wire drawing and steel wire rope 
making. This plant will be administered by an expert 
technical staff. The new concern will, wherever possible, 
draw its raw material from the present established South 
African steel industries. The factory will be situated at 
a point which will be convenient for deliveries to both 
sides of the reef. One of the directors of British Ropes, 
Ltd., is Mr. G. C. Smith, who has been in the Union 
deciding matters, and has now returned to England to 
expedite the shipment of plant, which is already on order. 
It is anticipated that in the course of six months the work 
of production will be commenced. 


Sewerage Scheme. 


The Town Council of Worcester has just agreed to 
comply with a request from the Cradock Town Council 
that Mr. J. C. Classens, Worcester’s Town Engineer, should 
be allowed to investigate and estimate the costs of a 
sewerage scheme for Cradock on the lines of that at 
Worcester. 


§.A. Torbanite. 


Although the South African Torbanite and 
Refining Company, Ltd., has not been in full swing long, 
the expansion of the demand for the petrol output has 
been so large that the company is already making a new 
issue of shares by increasing the capital from £750,000 
to £1,000,000, by creating 500,000 additional shares of 
10s. each. Besides increasing the petrol output the money 
will be used for acquiring an interest in a road-asphalting 
business, and to investigate the establishment of an 
industry for producing petrol from coal. At present the 
price of this South African petrol is about 2d. less than 
that charged for the imported petrol. By agreement 
between Satmar (the Transvaal torbanite concern), and 
the Witwatersrand Petrol Re-Sellers’ Association, the price 
at which Union spirit, the product of Natal Cane By- 
Products, Ltd., will be sold on the Rand will be about 3d. 
per gallon less than imported spirit. The Natal product is 
therefore provided with a big field for expansion on the Wit- 
watersrand, At the ports neither of the South African 
produced petrols can compete with the imported petrol. 
But for the big railway charge of 6d. per gallon for carriage 
to Johannesburg the imported spirit would be sold there 


Industrial Oxygen Production.* 
By C. R. HOUSEMAN, B.A., 


THE oxygen industry was undoubtedly founded in 
1886, when the British Oxygen Company was established 
as the Brins Oxygen Company to take over a process for 
the production of oxygen, patented by two French 
brothers whose name was adopted as the title of the 
company. The Brin process was based on Boussingatlt’s 
discovery, in 1851, that at a temperature of about 540 deg. 
Cent. the monoxide of barium would absorb oxygen 
readily from the air with the formation of the dioxide, and 
that at a higher temperature of about 870 deg. Cent. the 
oxygen thus absorbed would be given off again, and the 
barium restored to the monoxide condition ready for the 
cycle to be repeated. The great loss of time and diffi- 
culties involved in the alternate heating and cooling of the 
barium oxide, however, rendered the process far from 
economic. It became an established success when the 
operations of oxidation and deoxidation were carried out 
at one temperature (650 deg. Cent.), being governed by 
variation in the gas pressure about the barium oxide, in 
plant rendered automatic by K. 8. Murray. 

The process was exclusively employed by the British 
Oxygen Company for nearly twenty years in their London, 
Birmingham, Manchester, and Glasgow factories, and a 
considerable number of plants, varying in capacity from 
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5000 to 30,000 cubic feet of oxygen per day, were also 
erected by them to provide oxygen for industrial applica- 
tions. The first plants for the commercial production of 
oxygen in Paris, Berlin, and New York were of the barium 
oxide type and were erected by the British Oxygen Com- 


any. 
r Meanwhile Carl Linde was working out a totally different 
method of extracting oxygen from the air, a method 
destined ultimately to supersede the barium oxide process. 
In May, 1895, a machine was set going in the laboratory 
of the Gesellschaft fiir Linde’s Eismaschinen near Munich, 
by which it was possible to liquefy several litres of air per 
hour. Half a century earlier, Thomson and Joule had 
demonstrated experimentally that some gases become 
cooled when expanded without generation of mechanical 
energy, merely as a consequence of internal work done by 
the molecules. At pressures of from 1—6 atmospheres and 
temperature of 0 deg. Cent. to about 100 deg. Cent. air 
was found to suffer a cooling of about } deg. Cent. for each 
atmosphere drop in pressure. If the initial pressure of the 
air were raised to 200 atmospheres the drop in temperature 
on expansion amounted to about 40 deg. Cent. It occurred 
to Linde that if the cold expanded air could be made to 
cool the compressed air before expansion the temperature 
after expansion should fall lower and lower until lique- 
faction should ensue. By combining nozzle expansion 
with a counter-current heat exchanger, therefore, success 
was achieved and air could readily be reduced to the liquid 
state on a commercial scale. 

The cooling effect by nozzle expansion can be consider- 
ably increased if the compressed air is pre-cooled before 
entering the main interchanger, and before expansion, by 
means of an ordinary refrigerating machine (ammonia 
machine), which operates relatively very cheaply. For 
example, if the air be pre-cooled to — 30 deg. Cent., the 
increase amounts to about 27 per cent. Also, a consider- 
able economy in power expenditure can be achieved by 
effecting a partial expansion only of the air, from a higher 
to a lower pressure. Thus, if we consider expansion from 
100 atmospheres to 10 atmospheres, the cooling effect, 
being nearly proportional to the drop in pressure, is nearly 
ten times what it would be by expansion from 10 atmo- 
spheres to 1 atmosphere (absolute). On the other hand, 
the energy required for compression from 1 atmosphere 
to 10 atmospheres, and from 10 atmospheres to 100 
atmospheres is the same, since the energy required varies 
as the logarithm of the ratio of the pressures. These 
features were incorporated in Linde’s earliest air lique- 
faction plants. 

The first cylinder of a two-stage compressor sucks in 
and compresses air to a pressure of 20-50 atmospheres. 
The second cylinder raises the pressure from this to about 
200 atmospheres. The high-pressure air flows through the 
inner pipe of a threefold coil to the expansion valve A, 
thereby being pre-cooled by the air leaving the apparatus 
in counter-current. Being expanded, part of the air 
liquefies, while the unliquefied part at 20-50 atmospheres 
goes back to the compressor through the middle pipe of 
the coil, entering at Pi—Fig. 1—into the connecting pipe 
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between the first and second stages. The liquid produced 
flows through valve B into the vessel C, from which it can 
be drawn off. The air resulting from the expansion at B 
leaves the apparatus through the outer pipe of the counter- 
current coil. The first stage cylinder, therefore, has only 
to compress that amount of air which is taken from the 
apparatus in the liquid state, plus a certain quantity 
necessary to cover losses through evaporation, leakage, &c. 
The air coming from the compressor is pre-cooled in the 
coil G immersed in a freezing mixture (see Fig. 1). 

In March, 1896, a useful laboratory apparatus, the 
** Hampson Liquefier,”’ was produced by the Brins Oxygen 
Company (see Fig. 2). 

It depended upon nozzle expansion from pressures up 
to 200 atmospheres, without pre-cooling or high-pressure 
cycle, and differed from Linde’s apparatus mainly in the 
form of heat interchanger employed. A number of long 
small-bore copper tubes A are wound in spiral fashion in 
several layers, the tubes being quite close together. The 
compressed air, cooled in these tubes, is expanded at 
the valve B and the expanded unliquefied air gives up its 
cold as it rises through the inter-tube spaces. Liquid air 
collects in C in about ten minutes, and about | litre can 
be made per hour. 

Parkinson had made the suggestion in 1892 that the 
oxygen and nitrogen in their liquid mixtures might be 
separated by utilising their different boiling points. By 
fractional evaporation Linde effected a partial separation, 
and put on the market the so-called “ Linde Air,” con- 
taining about 50 per cent. of oxygen (see Fig. 3). 

He obtained this by evaporating liquid air in a vessel A. 
The vapours flowed out through the counter-current inter- 
changer B, passing first to atmosphere through cock C. 
When the liquid had evaporated so far that the vapours 
contained the desired percentage of oxygen, cock C was 
closed and D opened to conduct the gas mixture to the 
gasholder. The evaporation of the liquid was effected 
by the condensation of compressed air in a system of tubes 
E immersed in the liquid, the condensate collecting in F. 
The necessary heat was supplied by the condensirg air 
itself. When A was empty, F was full. The liquid airin F 
was then passed into A vid valve G, and the process 
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repeated. By fractional evaporation, however, high 
purity oxygen could not be obtained economically, since 
too much oxygen was carried away with the more volatile 
nitrogen. - 
It soon became clear that the demands of industry 
could only be met by oxygen of higher purity. Linde, 
therefore, directed his energies to this goal. In February, 
1902, he put forward his solution of the problem by means 
of rectification. The combination of essential features 
consists in (1) effecting the cooling of the compressed air 
to be liquefied by causing it to flow in counter-current to 
the cold products of evaporation ; (2) causing the cooled 
compressed air to transmit its heat of liquefaction to 
evaporating liquid (liquid oxygen when the plant is in 
equilibrium) ; and then (3) causing the vapours produced 
in the distilling vessel (oxygen) to flow upwards through 
liquid flowing downwards in a rectification column. Other 
liquid mixtures, ¢.g., alcohol and water, had previously 
been separated by rectification, but the application of the 
process to mixtures of liquid oxygen and liquid nitrogen 
was far more difficult, owing to the volatility of the liquids, 
and the low temperatures at which the process had to 
be carried out. On this point the words of an English 
judge are illuminating :— 

“ T cannot view the problem of the separation of two 
of the most permanent gases (which can only be liquefied 
by the use of pressure-and which are liable to pass off 








cheaper than the South African spirit. 
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with violent evaporation unless they are kept at abnorm- 
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ally low temperatures and under suitable pressure) as 
analogous to the separation of two substances, both of 
them liquid at ordinary temperatures and therefore un- 
affected by questions of pressure. One of the witnesses 
uses an apt simile when he says that to apply rectifica- 
tion to such work would correspond to working a Coffey 
still in a red hot chamber, but- this to my mind only 
partially represents the change of circumstances, because 
it does not do full justice to the difficulties that arise 
from the extreme volatility of the elements with which 
the problem deals. But to my mind the case of the 
defendants is strongest when you consider it in the light 
of the second exception to which I have referred, namely, 
that actual invention was required to enable rectifica- 
tion to be used for these purposes, that is to say, that 
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it was not mere transplanting an old device to another 

soil more or less analogous, but that there had to be 

inventive preparation of that soil before successful 
transplantation could take place at all.” 

Since liquid air was introduced to the top of the recti- 
fication column, and since liquid air is in equilibrium with 
a gas containing 7 per cent. of oxygen, the gas mixture 
issuing from the top of the column contained at least 
7 per cent. of oxygen, and about two-thirds only of the 
oxygen could be extracted from the treated air. 

The type of apparatus represented by Fig. 4 made its 
appearance in 1903. The interchanger consisted of coiled 
copper pipes, five pipes of smaller bore passing through one 
of larger bore. Compressed air entering at I, after being 
cooled in the interchanger A, was liquefied, while still 
under pressure, in the coil D immersed in liquid oxygen 
in the bath C at the base of the rectification column B. 
It was then expanded through valve F into the top of the 
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column. Liquid air so introduced, at a temperature of 
about — 194 deg. Cent. in passing downwards through 
transversely disposed perforated metal plates was brought 
into contact with vapours rising upwards in the column. 
These vapours were of nearly pure oxygen at the base of 
the column, arising from the liquid oxygen boiling in C, 
at a temperature of about — 183 deg. Cent. Now a liquid 
mixture of a certain composition is in equilibrium with a 
gas mixture having a different composition, and always 
containing more nitrogen. The rising vapours therefore 
encountered liquids having a lower temperature and 
differing in composition from the liquids with which they 
could be in equilibrium. The vapours were warmer and 
richer in oxygen than equilibrium conditions required. 
Oxygen vapour therefore progressively liquefied, and 
nitrogen liquid evaporated in the effort to attain equili- 
brium, with the net result that nearly pure oxygen col- 
lected at the bottom; whilst a vapour very rich in nitrogen 
passed off at the top. A certain quantity of oxygen gas 
could be drawn off through the interchanger to the gas- 
holder. 











Meanwhile, Claude had been striving to produce liquid 
air by expanding compressed air in an engine, with pro- 
duction of external work. Several workers had failed 
previously to overcome the difficulty of lubrication of the 
piston at low temperature. In May, 1902, Claude achieved 
success by uSing petrol-ether in admixture with cylinder 
oil as lubricant until the temperature had dropped suffi- 
ciently for liquid air formation in the cylinder, whereafter 
such liquid air was sufficient in itself for lubrication. Since 
the work obtainable from a compressed gas diminishes 
with fall in temperature, it was necessary to mainiain 
the temperature of the air entering the engine as high as 
possible. To this end a second heat interchanger was 
incorporated in the system, wherein the heat of lique- 





faction of a part of the compressed air was transmitted 


rectification was carried out in the upper column. By 
this method the poor liquid was made still poorer in 
oxygen, and the separated oxygen and nitrogen obtained 
in greater purity and yield. 

The cooled compressed air from the heat interchanger 
is liquefied in a coil A—Fig. 7—immersed in the liquid 
bath at the base of the pressure column B, and after 
expansion at valve C is admitted to about the middle of 
the pressure column. It flows down the column from plate 
to plate to the bath at the bottom; vapours rising from 
the liquid boiling there pass upwards through the plates, 
and by the time they reach the condenser tubes D at the 
top consist of practically pure nitrogen. The pressure 
existing in the lower column is sufficiently high (about 
5 atmospheres absolute) to allow these nitrogen vapours 
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to the expanded air, which was thus unable to cool the 
feed to the engine to so low a temperature. 

As indicated in Fig. 5, the whole of the air feed passed 
through interchanger M ; part of it was expanded in the 
engine D, and then returned through interchanger L, in 
counter-current with the remainder of the compressed air, 
to finally pass out through the interchanger M. 

Claude coupled the expansion engine to a rectification 
column and obtained oxygen by a process similar to that 
of Linde’s, introducing at the same time, however, an 
improvement which he named the retour en arriére. 
Instead of liquefying the compressed air as such, it was 
divided into two liquids on liquefaction, one containing 
practically the whole of the oxygen (rich liquid, with 
about 40 per cent. oxygen) and the other containing very 
little oxygen (poor liquid). The poor liquid, introduced at 
the top of the rectification column, could more effectively 
wash out the oxygen from ascending gases than could the 
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to condense in the tubes, which are cooled on the outside 
by liquid oxygen boiling at slightly above atmospheric 
pressure. About half of the liquid nitrogen so produced 
flows backwards down the pressure column for the purpose 
of washing oxygen from the rising vapeurs, whilst the 
other half is expanded into the top of the upper column 
through valve E. The liquid collecting at the bottom of 
the pressure column has about 40 per cent. of oxygen and 
is sent to a suitable point in the upper column. The final 
rectification takes place in the upper column. Pure liquid 
oxygen collects at the bottom thereof and about one-fifth 
of the vapours arising from this boiling liquid are con- 
ducted away by F through a heat interchanger to con- 
stitute the output from the plant. 

A modification of the Claude air liquefaction system 
was introduced by Heylandt about 1913. Part of the com- 
pressed air feed at 200 atmospheres without any pre- 
cooling was admitted directly to an expansion machine E, 
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liquid air of Linde’s process, and consequently more than 
two-thirds of the oxygen in the treated air could be 
recovered. 

The cooled compressed air enters at A—Fig. 6—at a 
pressure of about 4 atmospheres, and rises up the inner 
tubes B of the condenser. About half of the air is liquefied 
and the liquid falls downwards in the tubes in counter- 
current to the rising vapours. In so doing it strives to 
attain equilibrium with the latter, and its oxygen 
content progressively increases, with the result that a 
liquid containing about 40 per cent. of oxygen collects in A 
and is delivered to a suitable point in the rectification 
column. The uncondensed vapours, very rich in nitrogen, 
leave the upper ends of the tubes B and are completely 
liquefied in the outer tubes C, forming the poor liquid 
which is admitted to the top of the column. 

About 1910, Linde went a step further and substituted 
a pressure rectification column for the retour en arriére 
contrivance and constructed the first “‘ double-column ” 
plant. The rich and poor liquids were formed from the 
treated air in the lower pressure column and the final 








Fig. 8, and expanded in one stage to approximately 
atmospheric pressure, returning through interchanger A. 
The remainder of the compressed air was cooled in inter- 
changers A and B before nozzle expansion at C. He found 
that the engine could be fitted with piston rings and lubri- 
cated with oil without trouble, since the continuous intro- 
duction of warm air sufficed to prevent the cylinder walls 
from becoming too cold. The modification was useful for 
liquid air production, though not for gaseous oxygen. 
For liquid oxygen production, however, it has been 
successfully developed, as mentioned later. 

The double column and retour en arriére types of plant 
were both used for many years for gaseous oxygen - 
duction, yielding oxygen of about 98-5 per cent. quality. 
Similar plants could yield nitrogen having a purity of 
99-6-99-8 per cent. 

In 1923 efforts were being made to raise the purity of 
the oxygen by improving the efficiency of the rectification 
columns. Better contact between liquid and vapour was 
sought by different construction of the rectification plates. 
These efforts were encouraged by the recognition of the 
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fact that very pure oxygen was advantageous in the 
cutting of iron, the major application of industrial oxygen. 
A cleaner cut was obtainable with a smaller consumption 
of oxygen. Low-quality gas revealed itself in the rough- 
ness of the lower section of the kerf, and also by a fringe 
of partly burned metal on the lower edge, where the final 
severance of the plate took place. Argon, the main 
impurity in the gas, took no part in the chemical action 
with the iron, and consequently increased in concentration 
as the jet descended the kerf. To-day, plants of the 
double column type can yield about 95 per cent. of the 
oxygen in the treated air at a purity of 99-5 per cent., or 
nitrogen containing considerably less than 0-1 per cent. 
of oxygen. From such plants it is possible, by careful 
adjustment, to obtain 99 per cent. oxygen and 99 per cent. 
nitrogen simultaneously. It is difficult, however, to 
maintain the exact adjustment. The regulation can be 
facilitated and both nitrogen and oxygen of high quality 
can be obtained simultaneously, if a quantity of vapour 
(about 10 per cent. of the air feed), rich in argon, is with- 
drawn from the upper rectification column at a suitable 
level. An outlet is thus provided for the greater part of the 
argon introduced with the air (0-93 per cent.), whose 
presence renders difficult the main rectification process. 

Since a pressure rectification column produces pure 
liquid nitrogen more readily than the retour en arriére 
system, the latter has been abandoned and the expansion 
engine of Claude plants have been coupled to double 
columns in recent years. 

For plants to produce gaseous oxygen it is only necessary 
to produce sufficient cold to counteract unavoidable 
influx of heat to the system through the lagging and vid 
the imperfect heat interchangers. In the case of plants 
relying upon nozzle expansion it is possible to lower con- 
siderably the starting pressure once running conditions 
have been obtained. When the oxygen is to be withdrawn 
as a liquid, however, the much greater cold represented 
by the low temperature of the liquid (— 183 deg. Cent.) 
has also to be produced. Linde plants can be made, 
without modification, to yield a considerable part of the 
oxygen in the liquid form by maintaining the air pressure 
suitably high. 

Better yields of liquid oxygen can be obtained, how- 
ever, by expansion with external work in an engine. An 
early type of plant developed by L’Air Liquide usefully 
combined the two methods of expansion. All the air was 
compressed to 200 atmospheres and nozzle expanded at A 
(Fig. 9) to about 3 atmospheres into a simple rectification 
column B working at this pressure. The gases issuing 
from the column, still under this pressure, and after being 
heated by passage through interchanger C are expanded in 
an engine E down to atmospheric pressure with production 
of external work, being capable then of pre-cooling the 
compressed air to about — 50 deg. Cent. in interchanger F. 
Since the refrigerating effect, in the case of simple nozzle 
expansion, is nearly proportional to the difference of the 
pressures, expansion from 200 atmospheres to only 
3 atmospheres will not result in any appreciable diminution 
in the cooling obtained ; but, on the other hand, expan- 
sion in an engine of the low pressure air at a relatively 
high temperature is very effective, providing a useful 
substitute for the Linde ammonia machine. Liquid oxygen 
collecting at the base of the column B is cooled by passage 
through a coil immersed in liquid air at the top of the 
column before withdrawal at G in order to diminish the 
loss by evaporation when the pressure is reduced. 

In the effort to obtain greater yields of liquid oxygen, 
other types of plant were produced by L’Air Liquide, 
employing compound-expansion engines. The air, at 
40 or 60 atmospheres, after partial expansion, was reheated 
by passage through an interchanger in counter-current 
to unexpanded air before a second expansion. About 
one half of the oxygen in the treated air could be obtained 
in the liquid form. Such plants were built with outputs 
up to 80 litres of liquid oxygen per hour. 

The extraction of substantially the whole of the oxygen 
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in the treated air as a liquid demanded the application 
of still higher pressures. Heylandt compresses the whole 
of the air to 200 atmospheres or more, and expands about 
60 per cent. of it, in an engine (E, Fig. 10) without any pre- 
cooling, in one stage to about 5 atmospheres absolute, 
thereby lowering its temperature from about +15 deg. 
to —140 deg. Cent. The expansion engine is coupled 
up to the compressor shaft, and contributes some 9 per 
cent. of the energy required to operate the compressor. 
The expanded air, at about 5 atmospheres absolute, is 
further cooled in interchanger B by nitrogen leaving the 
upper column, and is then admitted to the base of the 
pressure column. 

The remaining 40 per cent. of the compressed air at 
200 atmospheres is cooled in interchangers A and B by 
heat exchange in counter-current with the out-flowing 
nitrogen, containing only 2-3 per cent. of oxygen, is com- 
pletely liquefied in a coil C immersed in the liquid bath at 
the base of the pressure column, and is then nozzle ex- 
panded into the same column at D. Liquid oxygen is 
drawn off with a purity of about 99-7 per cent., and in 
quantity may amount to 470 litres per hour. Plants 
of the largest capacity yield 1 litre of liquid oxygen for 
about 1 kWh. 
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form substantially the whole of the oxygen in the treated 
air by a somewhat similar process. In this case the com- 
pressed air is supplied at 150 atmospheres, and the 
portion of it (four-fifths) expanded in an engine E (Fig. 11) 
after being cooled to about — 30 deg. Cent. Suffering 
a pressure drop of 135 deg. Cent., it leaves the engine at 
about — 165 deg. Cent. at 4 atmospheres pressure, and 
passes directly to the pressure column A of the double 
column rectification system. The remainder of the com- 
pressed air is further cooled and liquefied by the issuing 
nitrogen, to be then introduced at a suitable level B in the 
pressure column. The expansion engine is coupled to a 
compressor brake, a single-stage machine operating in 
parallel with the third stage of the main compressor, and 
is thus made to contribute some 8 per cent. of the total 
energy required for air compression. Liquid oxygen is 
withdrawn at a purity of 99-5 per cent., and plants to 
yield 300 litres per hour have been constructed. Such 
plants likewise yield 1 litre of liquid oxygen for about 
1 kWh. 

Liquid oxygen plants became thus perfected to meet the 
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needs of a new method of transporting and storing oxygen. 
Hitherto this had been done mainly in the gaseous form 
in the well-known steel cylinder, only a very small amount 
being conveyed in the liquid form in metal vacuum vessels. 
The latter are spherical in shape, generally made of spun 
copper, with long, narrow necks. The space between the 
walls is highly evacuated, preventing to a large extent 
access of heat to the liquid in the inner sphere by con- 
duction and convection, whilst the walls of the space are 
highly polished to diminish ingress of heat by radiation. 
Gases slowly leaking through the metal walls are absorbed 
by charcoal placed in a receptacle in the vacuous space, 
in contact with the inner sphere. Charcoal has the remark- 
able property, discovered by Dewar in 1904, of very effec- 
tively removing gases at low pressures when cooled to the 
temperature of liquid oxygen. Charging of the container 
with liquid therefore automatically brings this property 
into play, and ensures an excellent vacuum. A container 
with a capacity of 25 litres loses per day about 5 per cent. 
of its full charge. 

Construction difficulties arise in the manufacture of 
containers on this principle to hold more than about 100 
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appears with large vessels. Generally speaking, the rate 
at which heat enters the vessel, and hence the mass of 
liquid evaporated per unit time, is proportional to the 
surface of the vessel, while the mass of liquid that the 
vessel will hold is proportional to the volume. Whereas 
the surface area is proportional to the square of the dia- 
meter, the volume is proportional to the cube of the 
diameter. Hence it follows that as the sphere increases 
in size, the fraction of the full charge of L.O. evaporated 
in unit time becomes smaller. 

Heat-insulating materials like slag wool and mag- 
nesium carbonate can, in the case of large vessels, replace 
the vacuum jacket and yield a container with a quite small 
evaporation loss. This can be further diminished by con- 
ducting the cold evaporated gas through a pipe coiled in 
the insulating material. Containers having a capacity 
up to 12,000 litres have been constructed, with hourly 
losses of liquid less than 0-1 per cent. of the full charge. 
Whereas the usual trade cylinder is some ten times as 
heavy as the contained gaseous oxygen, the weight of a 
spherical container holding 3000 litres of L.O. is less than 
one-third of the weight of the contained oxygen. 

rt costs are considerably reduced therefore in 
the latter case; about eight times as much oxygen can 





This method of distribution was 
developed mainly by Heylandt. 

Liquid oxygen from the production plant is passed 
directly into a storage tank, of capacity up to 12,000 litres, 


of the same capacity. 


and is transferred as required to a tr. rt tank, of 
capacity up to 3000 litres. For rapid evaporation at the 
place of consumption a warm evaporator or a liquid 
oxygen pump is employed. 

The warm evaporator consists of a seamless steel high- 
pressure vessel, immersed in a water jacket, and provided 
with a separate thin-walled inner vessel of similar shape, 
but somewhat smaller, so that an annular space exists 
between the two vessels, with little or no metal contact 
between the two. A definitive quantity of liquid oxygen 
is introduced into the inner vessel from the transport 
tank, the amount of liquid lost by evaporation during this 
operation being small by reason of the small heat content 
of the light inner vessel. A plug is then inserted in the 
filling opening, and as heat passes from the water jacket 
across the metal walls and the gas space, so liquid oxygen 
is evaporated. The resulting gas gradually builds up pres- 
sure in the evaporator and connected storage vessels. 
As the pressure rises the influx of heat increases, due to 
increased convection effects in the gas space, and the 
evaporation is complete in one-half to two hours. In 
this period from 24 to 400 cubic metres of highly com- 
pressed gas are obtained, according to the size of the 
evaporator. 

In the method operated by Soc. L’ Air Liquide, the liquid 
is delivered from the t rt tank by means of a pump, 
working in the cold liquid in a small auxiliary tank, 
wherein a constant level is maintained, sufficiently high 
to immerse the pump. The liquid oxygen delivered by the 
pump is evaporated in a number of copper coils immersed 
in water, and thereafter delivered to the storage vessels. 
The pumps are built with outputs of 150 and 300 cubic 
metres of gas per hour (see Fig. 12). 

For gradual evaporation, the liquid is stored in a cold 
evaporator, and evaporated according to requirements. 
The cold evaporator, working up to 20 atmospheres and 
containing up to 2000 litres, consists of an insulated 
spherical container A—Fig. 13—with a thin lining B, 
which is filled through valve C. The required quantity of 
oxygen is withdrawn as liquid through the pipe D, and 
evaporated in the coil E in the water bath O. The gaseous 
oxygen so produced passes through the heating pipe G 
situated in B, for the purpose of evaporating a quantity of 
liquid and so maintain the pressure in B constant. In this 
way oxygen is delivered through the consumption pipe 
automatically with varying demands. Here, also, the 
small quantity of gas arising during rest periods through 
heat in-leakage are conducted through a coiled pipe H 
in the insulating material. By this system the connected 
storage 8 may be restricted to some 30 per cent. of what 
would be required if the evaporation were accomplished 
rapidly. 

In recent years developments of considerable import- 
ance have occurred, based on the introduction by Frank! 
of a more efficient heat interchange device. Ifthe counter- 
current gases are at low pressure, it is possible to make 
very efficient interchangers of the usual tubular type 
only by increasing the copper transfer surface, or by 
increasing the gas velocity. The first expedient increases 
the difficulty and cost of construction, whilst the latter 
increases the power expenditure, since greater velocity 
means greater power expenditure to overcome gas 
resistance. The Frankl interchanger, or “‘ regenerator,” 
as it is called, consists of a cylindrical vessel, 4—5 m. high, 
of suitable diameter, packed with layers of spirally wound 
corrugated thin metal bands, about lin. wide. A very 
large contact surface is thus provided in a relatively small 
space, with a considerably reduced resistance to the 
passage of gas. Such regenerators are easy to construct. 
They are installed in pairs. Whilst one of the cold 
separated gases is being warmed by passage out through 
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by passage through the other ; after a period of one to four 
minutes the operation is reversed, the warm air is now sent 
through the regenerator which has just been cooled by 
separated gas, &c., the process thus being intermittent. 
In the case of air with two separated products, two pairs 
of regenerators would need to be installed. Water vapour 
and CO, are deposited from the air feed as solids on the 
regenerator packing and are removed again as vapours 
by the outgoing gas, such removal being facilitated by the 
greater volume of the latter as compared with that of the 
ingoing compressed air. Traces of water vapour and CO, 
can be tolerated in practically all the applications of 
oxygen, and thus it becomes unnecessary to provide special 
air drying and purification equipment. Regenerators are 
especially applicable to the production of air enriched in 
oxygen; they are not applicable to plants for the pro- 
duction of very pure oxygen, since each change-over 
ny ily leads to a contamination of the oxygen by air. 
They are suitable only for large plants and for oxygen 
qualities of 40-98 per cent. 

The increased efficiency of regenerators enables a plant 
to be run with an expansion engine fed with very low- 
pressure air. With their aid it is possible to send part of 
the air feed directly into the top column at the very low 
pressure obtaining there, and without any previous 








46 


\ 


THE ENGINEER 


Juty 10, 1936 








separation of its constituents. Hitherto it was not possible 
to construct suitably efficient tubular interchangers for 
such low pressures. All the air is compressed to about 
4 atmospheres and 30 per cent. of it is expanded in a turbine 
to the upper column pressure, developing thereby sufficient 
cold for the process. 

Several large plants have recently been built based on 
a variation of this last process. About 96 per cent. of the 
air feed is compressed to about 4-3 atmospheres, cooled 
in regenerators A B or A! B! (Fig. 14), and admitted to 
the pressure column C. To produce the necessary cold 
nitrogen at 4-3 atmospheres is taken from the summit of 
the condenser D in quantity approximating to 20 per cent. 
of the total air feed, heated somewhat in interchanger E, 
and expanded in a high-speed turbine almost to atmo- 
spheric pressure. The greater part of theexpanded nitrogen 
returns directly through the regenerators, a small amount 
passing through interchanger F. In interchangers E and F 
is liquefied the remaining 4 per cent. of the air feed, 
supplied at about 120 atmospheres. The quality of the 
oxygen obtained is about 98-5 per cent. 

Again, if air enriched in oxygen (45 per cent.) is required, 
it becomes necessary to compress part of the air feed 
(about one-third) to only 1-5 atmospheres instead of 
4 atmospheres, since the lower pressure suffices to effect 
its liquefaction after passage through regenerators A A! 
(Fig. 15) in a bath C of impure oxygen having a lower 
temperature than pure liquid oxygen. The remainder of 
the air is merely boosted through regenerators B B* and 
introduced directly into the single column D. In this case 
cold losses are made up by a separate supply of liquid air 
at E. Less power expenditure is needed to produce 
enriched air by this method than by separating out sub- 
stantially pure oxygen and then mixing it with air. 

Some of the oxygen used industrially arises as a by- 
product in the manufacture of hydrogen by electrolysis. 
The twentieth century has witnessed a great development 
in the use of hydrogen industrially for such purposes as 
ammonia synthesis, oil and fat hardening, liquefaction of 
solid fuels, &e. Where cheap water power has been 
available hydrogen produced electrolytically has been 
able to enter this field, stimulating efforts to build more 
perfect electrolysers. The purity of electrolytic gases is 
exceptionally high. Modern plants yield hydrogen over 
99-9 per cent. and oxygen of 99-8 per cent. direct from the 
electrolyser. Earlier plants were sometimes supplied with 
purifiers, wherein the gases were passed over platinised 
asbestos or palladium pumice at an elevated temperature. 
Moreover, the hydrogen is free from catalyst poisoning 
impurities like carbon monoxide, a feature of considerable 
importance in some applications. For this reason numer- 
ous small electrolytic plants have been installed. where 
water power has not been available. 

Generally, the oxygen from the larger plants is dis- 
charged to the atmosphere. In some cases it is used, e.g., 
for oxidising synthesised ammonia. 

The lowest voltage at which a permanent current may 
be passed through water is in the neighbourhood of 
1-7 volts, and this determines the minimum possible 
energy expenditure. This efficiency cannot be attained 
in practice, however, as the resistance of the electrolyte 
and the resistance due to the presence of a diaphragm 
necessitate an increase in the voltage. The principal aims 
in the design of electrolytic cells have been to obtain the 
lowest possible resistance, to prevent inter-mixing of the 
gases, to prevent corrosion of the component parts and 
to diminish the floor space occupied by the plant. 

The resistance of the electrolyte has been reduced as 
much as possible by employing solutions having maximum 
conductivity. Caustic soda, about 20 per cent., caustic 
potash, about 20-30 per cent., and sulphuric acid have 
been used—ihe last no longer, since corrosion difficulties 
have been too serious. Since the resistance of the elec- 
trolyte diminishes with rise in temperature, its temperature 
is maintained from 40 deg. to 80 deg. Cent. The heat 
developed by the resistance of the electrolyte is sufficient 
for this purpose, if the current density is suitably high ; 
indeed, with very high current densities the temperature 
of the electrolyte is prevented from rising above 80 deg. 
Cent. by water cooling. The path of the current through 
the electrolyte from electrode to electrode is maintained 
as short as possible by arranging the electrode surfaces 
as close together as possible. 

Intermixing of the gases is usually prevented by arrang- 
ing a diaphragm of asbestos cloth, sheet iron, or nickel 
between the electrodes. Corrosion of the iron anode has 
been prevented by covering the surface with nickel, pre- 
ferably in the matt condition. Floor space has been con- 
served by increasing current density per unit of electrode 
area and by adopting the filter press construction. 

The first practical applications of the electrolytic 
decomposition of water date back about fifty years. 
D’Arsonval produced oxygen for physiological purposes 
on a laboratory scale in 1885. The first large-scale 
apparatus was constructed, it seems,* about 1885 by 
Latchinoff, who used iron electrodes in caustic soda 
solution with asbestos cloth diaphragms. 

In 1892 Garuti produced a type of cell in which a number 
of flat sheet iron electrodes were disposed vertically in a 
tank alternately positive and negative and close together. 
In place of asbestos, sheet iron diaphragms were used, 
arranged as gas collecting bells over the cathodes; it 
was discovered that if the voltage between the electrodes 
was less than double the decomposition value for water, 
i.¢., less than about 3 volts, the metal diaphragm would 
not act as an electrode. The diaphragm was later per- 
forated below the electrolyte level, with the object of 
diminishing the resistance. Any number of electrodes 
could be placed in a tank, alternate anodes and cathodes 
being connected up in parallel. 

In 1899 Schmidt introduced an essentially different 
construction. Iron plate electrodes, recessed on each side, 
were clamped together in the manner of a filter press, 
being separated from each other by an asbestos diaphragm 
and insulating joints. The electrodes were bipolar in this 
arrangement, current entering at one end of the press and 
passing from electrode to electrode throughout the length 
of the battery. Hydrogen was evolved on one face of each 
electrode and oxygen on the other. The gases were led 
away through channels similar to those used in filter 
press practice for the discharge of the filtrate. The 
number of cells per unit range from thirty, requiring 70 
volts, to 130, requiring 300 volts. 





Schoop (1900) devised an electrolyser having electrodes 
surrounded by non-porous, non-conducting diaphragms. 
A cylindrical cell contained two anodes and two cathodes, 
the electrodes consisting of metal tubes, each surrounded 
by a clay or glass tube. The gases were conducted away 
through the tubular electrodes. With aqueous sulphuric 
acid as electrolyte a lead tank and electrode were used ; 
with alkaline electrolytes iron was the metal used. 

Siemens-Schuckert developed a modification of the 
Garuti cell. Instead of one built-up collecting bell they 
made separate bells covering each electrode, U shape in 
plan, eliminating the danger of gas mixing through defects 
in the built-up bell ; and by shortening the electrodes did 
away with the intervening diaphragms. The bells were 
kept apart by strips of insulating material. The leads 
were brought in to the electrodes through insulators in 
the top of the bells. Loss of heat by radiation was 
diminished by placing each tank in a box of sand. 

Knowles improved on the Schuckert cell and the essential 
points of his design remain unchanged in his plants to-day. 
His first plant was installed at Brombrough, England, in 
1912. It comprised 200 cells, each taking 3000 amperes, 
and was for many years the world’s largest installation. 
The largest of his many plants installed to date will, when 
completed, produce 5000 cubic metres of hydrogen per 
hour, and, of course, half this amount of oxygen, with a 
power consumption of 24,000 kWh. The upper part of 
each sheet iron electrode is covered by a sheet iron collect- 
ing bell, and the lower part of each alternate electrode is 
surrounded by an asbestos petticoat or diaphragm, open 
at its lower end. All the bells in one tank are connected 
rigidly together, and may be lifted from the tank complete 
with their connections. A skirting surrounding the entire 
block of bells forms a stand on which it may rest when 
removed from the tank. 

In America a cell has been developed with the object of 
retaining some of the great economy of floor space afforded 
by the filter press type. A battery of flat cells of the 
International Oxygen Company has the appearance of a 
filter press installation, but each cell is independent and 
each has its own feed and discharge devices. Each cell 
consists of a thin rectangular frame of cast iron, to which 
two cast iron plate electrodes are bolted, being separated 
into anode and cathode compartments by an asbestos 
diaphragm, 36in. by 43in. The inner surface of the elec- 
trodes has numerous projections to facilitate the circu- 
lation of electrolyte and the liberation of the gases. 

The Levin cell is somewhat similar, but is divided into 
three compartments by two asbestos diaphragms, the 
central compartment containing the cathode and each 
outside compartment an anode. 

In addition to the above, several other designs of the 
tank and bell type of electrolyser, with unipolar electrodes, 
have been constructed. 

Up to 1925 all larger installations were fitted with the 
tank and bell type of electrolyser. After 1925, however, 
the filter press type came again into favour in the form of 
the Pechkranz electrolyser and was widely installed in 
large plants. The largest plant in the world, using 65,000 
kW in Norway (Norsk Hydro), was equipped with these 
electrolysers. 

A unit consisted of 80-120 bipolar circular (originally 
rectangular) plate electrodes, nickel plated on the anode 
side, 1-8 m. in diameter, pressed together by strong bolts 
between two cast iron end plates. The electrodes were 
separated by and insulated from a diaphragm consisting 
of a thin finely perforated nickel plate, having 1200 holes 
per square centimetre, the whole forming a self-contained 
battery. The electrolyte was a solution of caustic potash 
working at a temperature of 65-80 deg. Cent. The energy 
consumption of such a set was about 500 kW, the output 
about 90 cubic metres per hour (at 20 deg. Cent. and 
760 mm.), 7.e., about 5-5 kWh per cubic metre. 

Since 1929 a further improved filter press electrolyser, 
the Bamag, has become increasingly adopted, in some 
instances replacing those of the Pechkranz type. Auxiliary 
electrodes are arranged one on each side of each main 
electrode, the internal resistance of the cell being thereby 
reduced, so that the electrodes can carry a large specific 
current load without making the cell voltage uneconomical. 
One square metre of electrode surface can be loaded up to 
2500 amperes with the cell voltage not exceeding 2-2. 
Cells of other types cannot take more than 1000 amperes 
per square metre for the same voltage. A woven asbestos 
cloth is used for the diaphragms. Some of the asbestos 
threads have a thin core of nickel steel, a feature which 
endows the cloth with great mechanical strength and 
long life. Bamag electrolysers are built for outputs rang- 
ing up to 500 cubic metres per hour from a single battery. 
A battery of 160 cells takes 7500 amperes at a voltage 
of 350. 

In 1928 Dr. Noeggerath made available information 
relating to the development of a cell in which high pres- 
sures were developed and maintained during normal 
operation—up to 200 atmospheres. Advantages claimed 
were a diminution in gas storage space, elimination of 
compressors, and cost of compression where the gases 
were to be used at high pressure, and a very efficient 
electrolysis from the point of view of power expenditure. 
It appears that a Noeggerath high-pressure cel] has been 
working satisfactorily in Germany for several years. 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


PRE-CAST CONCRETE FLAGS. 


No. 368—1936. The specification for concrete flags was 
first issued in 1929. As a result of experience gained in its 
use over a period of years, it has now been found possible 
to issue a revised specification containing a number of 
improvements. In the new specification one fundamental 
change has been made. It has been considered that the 
basis of acceptance of the flags should be their ability to 
meet the requirements of the specified mechanical tests, 
and that it should be open to the manufacturer to adopt 





such methods of manufacture, curing, and maturing as 
he might find to be most suitable. For this reason the 
specific requirements relating to the method of manu- 
facture, the composition of the mixture and the period of 
maturity which were contained in the first issue of the 
specification have been omitted in the present revision. 
Improved methods of manufacture and the superior quality 
of cement now available have made it possible to increase 
the stringency of the mechanical tests. The loads to be 
supported in the transverse tests have been increased, and 
the specified permissible amount of wear has been reduced. 


SECTIONS FOR FLAT-BOTTOM RIALS. 


No. 11—1936. The revision of this specification has 
been prepared by committees comprising consulting and 
advisory engineers to overseas railways, representatives 
of Government Departments, and rail makers. As in the 
parallel case of the bull head rail specification which was 
revised and issued.a short time ago, the new edition was 
necessitated by the demand for a rail whiclf would give a 
greater life than the carbon quality rails previously 
specified. With this end in view, the lower of the two 
carbon qualities which appeared in the last edition has 
been omitted, and a new quality of rail having a higher 
percentage of manganese, to be known as a ‘‘ medium 
manganese ”"’ rail, has been introduced with the appropriate 
analyses and tensile tests. The omission of the lower 
carbon quality has enabled the table of analysis to be 
simplified, the rails now being classed as “ carbon rails ”’ 
or ‘“‘medium manganese” rails respectively. Certain 
adjustments have been made to the chemical composition 
of the carbon rails as the result of experience, and a slight 
reduction in the carbon content of rails of 50 lb. per yard 
and under, as compared with the heavier rails, is per- 
mitted for both classes of rail. The pendulum impact 
test which was published in an addendum slip issued in 
1932 is now incorporated in the text of the specification. 
The price of this specification is 5s. 4d. post free. 


SLATE AND MARBLE INSULATING SLABS FOR 
ELECTRIC SWITCHGEAR. 


No. 160—1936. For some years there has been a British 
Standard Specification for Slate Slabs for Switchgear. 
This has now been revised and extended so as to cover 
both slate and marble slabs for switchgear up to 660 volts 
A.C. and D.C. This revision is the first step towards the 
preparation of specifications covering switchgear bases 
of materials other than slate. An insulation resistance 
test has been added, the resistance figure being graded 
according to the thickness of the slab. Other clauses deal 
with finish, dimensions, tolerances, bevel, and corrosion 
of metal. 

HARD-DRAWN CADMIUM-COPPER SOLID AND 
STRANDED CIRCULAR CONDUCTORS FOR 
OVERHEAD POWER TRANSMISSION PUR- 
POSES. 

No. 672—1936. This specification was prepared at the 
request of the Copper Development Association, and forms 
one of a series of British Standard Specifications for con- 
ductors for overhead power transmission purposes. The 
other specifications in the series are :—-B.S.8. No. 125— 
1930, B.S.S. No. 215—1934,; B.S.S. No. 446—1932. The 
new specification follows as closely as possible the form of 
the previous issues in the series, dealing with definitions ; 
standards for the cadmium-copper, such as resistance, 
density, &c.; a specification of the conductors, including 
standard sizes, weights, resistance, mechanical properties, 
and tests, together with comprehensive tables. 


PROTECTIVE GLASSES FOR WELDING AND 
OTHER OPERATIONS. 


No. 679-1936. In view of the rapidly increasing extent 
to which welding is being adop as a method of con- 
struction, the necessity for ensuring that the protective 
glasses used do in fact give adequate protection to the 
operators is one of importance. Realising this, the 
Institute of Welding requested that a specification for 
such glasses should be prepared. 

The work of preparing a specification involved problems 
which were not easy of ‘solution. Whilst it is generally 
accepted that both infra-red and ultra-violet radiation 
may give rise to harmful effects, there is at present no 
definite knowledge as to the intensity of radiation above 
which the harmful effects result. The Committee has 
therefore adopted the policy of restricting such radiation 
to the low limits fixed empirically from a practical aspect 
of safety. Another interesting feature which emerged 
as a result of the work of the Committee was the effect of 
coloured glasses. It is apparently widely believed that 
the colour of the glass is of major importance, and the use 
of certain colours, such as a combination of blue and red 
glasses is quite common. At the present state of know- 
ledge, however, the optical requirements that have been 
laid down can only be obtained by the use of glass of some- 
what greenish, neutral colour. The glass has been graded 
according to its density and five standard ranges are given 
which cover the normal field of welding operations. In 
an appendix some information with regard to a grade of 
glass which will provide adequate protection for people 
employed on other work in the vicinity of high-tempera- 
ture operations is included. 


CARBON CHROMIUM STEEL ; 3 PER CENT. NICKEL 
CHROMIUM CASE-HARDENING STEEL. 


Nos. 681—1936 and 682—1936. These specifications 
have just been issued by the British Standards Institution 
as the result of a request for steels of these types from the 
Committee engaged in the preparation of the British 
Standard Specification for Gears. The ifications are 
intended for the purchase of bars and billets for forging 
and bars for machining and the heat treatments and 
mechanical properties are based on lfin. diameter test 
samples. Attention is called to the fact that it must not 
be inferred that similar treatment will be used for, or the 
same mechanical properties required of, parts made from 
these steels. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


Steel Trade Movements. 


At the moment the interest. of the iron and steel 
trades is centred upon the Jarrow controversy and this is 
a problem of such an involved character that it is likely 
to provide food for discussion for a long time. It is 
regrettable, however, that it is definitely becoming a 
political rather than an industrial question. During the 
past week a considerable advance has taken place in the 
prices of Continental steel in the British market. This, of 
course, was expected and was the outcome of the increase 
in prices of similar British material at the end of May. 
At that time the Continental quota had just been released 
and it was decided to postpone making the adjustments in 
Continental steel prices necessary to bring them into the 
agreed relationship with British prices on the July quota. 
As a consequence, the following new delivered basis prices 
rule :—London, bars, rebate sizes, £7 17s. 6d.; non-rebate 
sizes, rounds, squares and flats, £8 2s.; angles and tees, 
£8 4s. 6d.; Midlands, Scotland and Manchester, bars, 
rebate sizes, £7 15s.; non-rebate sizes, £8 2s.; Manchester, 
non-rebate sizes, £8 3s. 9d. Joists, B.S., London, 
£7 12s. 6d.; Glasgow, £7 10s.; Midlands, £7 Ils. 1ld. 
Plates, jin. and up basis, Scotland, £8 5s.; Midlands, 
£8 7s. 6d,; London, £8 10s. The Continental plate extras 
have also been changed to bring them more in accord with 
the British extras and are as follows :—Plates, {in., 5s.; 
fin., 10s.; fin., 15s. The extra on }in. varies, and is 
22s. 6d. in Scotland, 20s. in the Midlands, and in the 
southern area, including London, 17s. 6d. The foregoing 
prices include the 20 per cent. duty. As is usually the case, 
the Continental quota was sold practically as soon as it 
was offered on the market. Considerable interest has been 
aroused amongst constructional engineers by the action 
of the steel makers in ceasing to allow them a rebate on 
steel material to be exported in the form of engineering 
products. The constructional engineers are not well 
pleased and suggest that the withdrawal of the rebate was 
due to the influence of the Continental Steel Cartel, which 
regarded the rebate as a subsidy for the export of British 
steel in its most highly finished form. 


The Pig Iron Market. 


The conditions in the pig iron market at the 
opening of July are rather more favourable than for 
several months past. The supplies seem to be better 
adjusted to cover the requirements of consumers, but 
although the distribution has improved, the producers are 
still heavily in arrears against contracts in most depart- 
ments of the market. On the North-East Coast two blast- 
furnaces only are producing foundry iron and the whole 
output is required to meet contract obligations, so that it 
is extremely difficult for consumers to obtain parcels for 
near delivery. New business, since the beginning of the 
month, when the premium of 5s. previously quoted for 
delivery after that date was embodied in the price, has 
been rather poor. For some time past, however, little 
attention has been paid to the fluctuations in demand, 
since these have been comparatively small, whilst the 
quantities contracted for have been so heavy as to tax 
the resources of suppliers. No export business seems 
possible in Cleveland foundry iron, and so far as can be 
seen it will be a long time before the production is suffi- 
cient to provide a surplus for overseas markets after the 
home demand is satisfied. Scottish consumers are receiv- 
ing moderate quantities of iron, but not nearly so much as 
that market could absorb if the material were available. 
The Midland market seems to be barely getting its 
requirements of local irons, and as production at the 
foundries appears to be increasing some anxiety is 
expressed as to the position which will obtain later 
in the year. The new prices which came into opera- 
‘tion on July Ist have aroused little comment, as, of 
course, it was known for many weeks that they would 
become effective on that date. The new quotation for 
Derbyshire, Lincolnshire, and North Staffordshire No. 3 
foundry is 80s. per ton and for Northamptonshire No. 3 
77s. 6d. per ton. There has also been a rise in the price of 
medium phosphorus irons, which are now quoted, accord- 
ing to analysis, at 82s. 6d. to 90s., with low phosphorus 
iron at 92s. 6d. to £5. The demand for this class of iron 
from the engineering shops has been fairly good, but last 
week there was some decline in buying. The hematite 
makers’ move to raise their prices by 5s. and at the same 
time to give a loyalty rebate to those consumers confining 
their purchases to members of the Association has now 
become operative. It is obviously designed to prevent the 
importation of foreign hematite, and in this it seems likely 
to be successful. The situation in this market is by no 
means easy and it is difficult to transact export business. 
Most of the supplies in merchants’ hands appear to be 
exhausted and the export quotation has advanced. 


The North-East Coast and Yorkshire. 


During the past week or ten days consumers have 
shown greater interest in the market after a lull in new 
business which naturally followed the, recent increase in 
prices. It usually takes a little time for buyers to adjust 
themselves to a new range of values and the last movement 
was so comprehensive in character that some hesitation 
in the demand was to be expected. The market, however, 
has now settled down and business has again been offered 
on a scale which frequently has been embarrassing 
to the manufacturers. On the North-East Coast a con- 
siderable tonnage of fresh orders for structural steel has 
come on the market recently and the manufacturers are 
not finding it easy to meet their customers’ requirements. 
The demand for this material has been one of the features 
of the boom, and at the moment seems to be increasing. 
In many cases manufacturers are in arrears with their 
contracts and there is a strong tendency for delivery 
periods to be increased. The position of the shipbuilding 
concerns on the North-East Coast is better than it was 





Unless otherwise specified home trade quotations 


A comprehensive list of the prices of materials mentioned below will 


even a year ago, and is reflected in busy conditions 
at the steelworks catering for this industry. The 
sheet makers are less actively employed than most other 
departments of the steel trade. ere is a considerable 
amount of work in hand on home account and lately there 
has been an encouraging increase in the volume of business 
transacted with overseas markets. Competition from the 
Continent, however, is a noticeable feature in this section. 
It is expected, however, that the Continental thin 
sheet makers will be able to form a comptoir within the 
next month or two and in that event negotiations for a 
division of markets between the British and Continental 
manufacturers would be conducted in more favourable 
conditions. In the Yorkshire steel-producing districts 
there has been no slackening in output, although in one 
or two departments the demand of late has been quieter. 
The requirements of users of basic billets show no diminu- 
tion and lately there has been a slight expansion in 
business in acid carbon billets. Re-rollers in the Sheffield 
district are employed almost at capacity and the demand 
for strip in particular has been heavy. Business in stain- 
less steel is not so active as in the early part of the year 
and some of the works would be pleased to get more orders. 
All the heavy forges and foundries in the Sheffield area are 
operating at full time and some are making record outputs. 


The Midlands and South Wales. 


Perhaps the most noticeable feature in the Mid- 
land steel market is the absence of any seasonal decline 
in business. In many of the manufacturing districts 
which take considerable quantities of steel the annual 
holidays will be in progress this month and suspensions 
of deliveries must take place, but apparently arrangements 
have been made in many cases to obviate this necessity, 
and the annual interruption of the holidays seems to be 
less this season than for many years past. The demand for 
structural steel is fully maintained and some consumers 
are crying out for the acceleration of deliveries ; but this 
the producers find practically impossible. A month or 
two ago the constructional engineering industry in the 
Midlands was somewhat irregularly employed, but that 
phase seems to have passed and some important jobs are 
in hand that require considerable quantities of steel. At 
one time the efforts to assist the depressed areas led 
to more Government orders being given to works in those 
districts than they could execute in the prescribed time, 
with the result that some of them were obliged to sub- 
contract to concerns in other areas. Apparently a more 
equitable distribution of orders is now taking place. The 
demand for plates has been a feature of the market lately 
and the makers are hard pressed to meet the demand. In 
fact, it is difficult now to place an order for execution in 
less than six weeks. The volume of business in sheets is 
satisfactory so far as the home market is concerned, but 
there is little change in the export situation. It is suggested 
that sheet prices will be the next to be raised and there are 
expectations that it will take place during July. Business 
in small steel bars and strip has fluctuated somewhat of 
late, but appears now to be settling down practically at 
the capacity mark so far as the Midland works are con- 
cerned. Prices of this material, too, have shown a ten- 
dency to rise, and it would be difficult to place an order 
for flats under 5in. or rounds under 3in. at less than £7 15s., 
although not so long ago it would probably have been 
comparatively easy to buy at quite 5s. less. In the South 
Wales market the situation is satisfactory and the demand 
for finished steel is sufficient to keep the works well 
employed for some months. In the tin-plate department 
those works which are employed are heavily booked and 
lately there has been an improvement in the general export 
demand. 


Current Business. 


An order for 4000 tons of cast iron railway 
chairs has been placed with the Tees-side Bridge and 
Engineering Company, Ltd., by the Union of South 
Africa for the State Railways. The New Zealand Govern- 
ment has ordered from the English Electric Company, 
Ltd., of Stafford, six two-car motor coach electric trains 
of the all-steel light construction type and the equipment 
for two high-speed electric locomotives for passenger 
work. The Barrow Hematite Steel Company, Ltd., 
of Barrow, has leased the iron ore mines of Crowgarth 
Mine at Cleator and the Bigrigg Mine, near Egremont, in 
Cumberland. Beckett and Anderson, engineers, whose 
premises in Greendyke-street, Glasgow, were damaged 
by a fire some weeks ago, have acquired new premises at 
Rutherglen on a site adjoining the Phenix Tube Works. 
Head, Wrightson and Co., Ltd., of Thornaby, are to reopen 
the Eaglescliffe Foundry, Stockton, for the production 
of heavy castings. The foundry was closed twelve years 
ago. It is announced that Dorman Long and Co., Ltd., 
have acquired complete control of the Bowesfield Steel 
Company, Ltd., of Stockton-on-Tees. Dorman Long 
and Co., Ltd., previously had a considerable share-holding 
in the company. The “Clan Urquhart’’ (9564 tons), 
of the Clan Line, has been sold to Thomas W. Ward, 
Ltd., of Sheffield, for breaking up. E.I.A. (London 
Central Office), Ltd., has been registered as a private 
company with a nominal capital of £100 in £1 shares. 
The E.I.A. is synonymous with the European Steel 
Cartel and the company has been formed to supervise 
the importation of foreign steel products into Great 
Britain. The Department of Overseas Trade announces 
that the following contracts are open for tenders :— 
Argentine State Railways: Supply and delivery of 
seamless copper tubes in various sizes (Buenos Aires, 
August 6th). Bagdad District Water Board: Supply 
and delivery of cast or spun iron spigot and socket pipes 
(Bagdad, August 4th); also steel or asbestos cement 
piping (Bagdad, August 4th). South African Railways 


are delivered f.o.t. | Export quotations are 
be found on the next page. 


one self-propelled 4-ton electric travelling jib crane with 
spares (Johannesburg, September 10th); supply of 
forty-eight traction motors for electric locomotives 
(Johannesburg, August 3lst, 1936); copper and steel 
plates for locomotive boilers, and perforated spark 
arrestor mild steel plates (Johannesburg, August 17th). 
Johannesburg City Council: Supply and delivery of 
sixty double-decker bus compression-ignition-engined 
chassis, and sixty all-metal double-decker bus bodies, 
to Council’s specification, and spares (Johannesburg, 
July 30th). Victorian Railways Commissioners: Supply 
and delivery of supervisory control equipment for manual 
traction sub-stations, automatic traction sub-stations, 
tie stations (20,000-V, 2200-V, and 1500-V system), 
complete control desk, control diagram panel, and extras 
(Melbourne, C.1, November 18th). 


Copper and Tin. 


A moderate amount of business has been trans- 
acted in the electrolytic copper market and the improve- 
ment in labour conditions on the Continent has resulted in 
an increase in the volume of inquiry. At the same time, 
the unsettled character of international affairs has had 
a disturbing effect on the market. Although there 
has not been any important movement in quotations, 
prices have had a slightly easier tendency, but this might 
be accounted for by the reports of rather weaker American 
stock markets. The copper situation in the United States 
has changed but little, and it is reported that the refineries 
continue to make satisfactory deliveries of copper. On 
the other hand, new buying does not seem to be very 
active. The large consumers for the most part have con- 
siderable quantities still to take against contracts, but it 
seems to be expected that towards the end of this month, 
or the beginning of next, a revival in demand will occur. 
Continental buying has been chiefly for near delivery, 
and this tends to confirm the belief that stocks in most of 
the consuming countries are on the low side. Russia, how- 
ever, has again purchased considerable quantities. In the 
London standard copper market a revival of speculative 
interest has been noticeable, but in spite of this prices 
have declined slightly. There have been fresh shipments 
of rough copper to Italy and it is expected that further 
withdrawals from warehouse for export will be made 
shortly. As a result of the shipments made during June 
the stocks in the London Metal Exchange warehouse 
were reduced by about 2000 tons.... The tin market 
fails to justify expectations and although it might have 
been thought that a decrease of 1700 tons in the world’s 
visible supply at the end of June would have exerted a 
favourable influence upon the market, prices failed to 
respond. The industrial demand for the metal continues 
good, but buyers suffer from a lack of confidence, which 
may be traced to uncertainty regarding the future of the 
international restriction scheme. Negotiations regarding 
the scheme are being continued, but no announcement has 
been made as to the progress made. he announce- 
ment by the International Committee that the Bolivian 
quota arrears amounting to over 10,000 tons had been 
surrendered and that 4467 tons had been allotted to the 
other participating countries created a good impression 
and in mid-week prices sharply advanced. 


Lead and Spelter. 


The lead market pursues a somewhat uneventful 
course and the chief feature of interest has been the 
steadiness of prices. Towards the end of last month there 
was a little late covering of June dates, and as a conse- 
quence the contango disappeared for a few days, but with 
the opening of July it reappeared and became fairly steady 
at 2s. 6d. Business on the Continent in lead does not revive, 
and this has an effect upon the London market, since 
metal which would otherwise be absorbed abroad is 
brought here and tends to depress prices. The consump- 
tion of the metal continues at a very satisfactory rate in 
this country, but in America, after the recent activity, the 
demand has subsided. The situation there, however, is 
regarded as being fairly good, since consumers are not 
well covered, and it is anticipated that they will have to 
enter the market this month. Of course, owimg to the 
operation of the American tariff conditions in the lead 
market in the United States do not have much direct 
effect upon the London or Continental markets, but, 
naturally, favourable conditions in that country exercise 
a sentimental influence abroad. American statistics show 
that there was a sharp drop in deliveries during May, the 
total falling from 40,457 tons in April to 33,125 in the 
following month. The increase of 8418 tons in the stocks 
in America. to 229,409 tons was very disappointing, 
but it is believed that in this country and on the Con- 
tinent the position is reversed and that stocks are gradually 
being reduced. ... The spelter market has presented no 
outstanding feature. The tendency of prices has been 
weak, although there have been one or two minor fluctua- 
tions. The general view of the market is that the metal is 
cheap at the current rate of values, but there seems to be 
no confidence in the immediate future. The opinion is 
strongly held that production is in excess of consumption 
and that there is an unfortunate tendency for outputs to 
increase. According to American figures, the world’s 
production was 137,383 tons in May, compared with 131,367 
in April. The industrial demand for the metal, although 
now and again it shows some activity, has been at rather a 
dead level for the greater part of this year. The Con- 
tinental view seems to be that the only hope for the market 
is in the revival of the old spelter Cartel, and this finds a 
certain measure of support in this country. Negotiations 
are understood to be continuing between the international 
interests concerned, but considerable difficulties will have 
to be overcome before any effective organisation can be 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers: joists, 22s. 6d. : 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £ 8s. d. a eo 
Hematite Mixed Nos.*.. 4 5 0.. .. 0 
No. 1 So et EA ei.) VF 311 0 


(D/d Teesside A 


Export. 


Cleveland— 
No. 1 = 3 
No. 3 G.M. B.. 3 
No. 4 Forge .. 3 
Basic (Less 5/— mney 3 
MipLanps— 
Staffs — (Delivered to Black C. 
North Staffs. Foundry .. 4 0 
” » Forge 3 15 
Basic (Less 5/— rebate).. 3 15 
Northampton— 
Foundry No.3 .. .. 17 
wan oa 6s as 12 
Derbyshire— 
No. 3 Foundry 
Forge eUnarrer 
ScoTLanD— 
Hematite, f.0.t. furnaces* 6 
No. 1 Foundry, ditto .. 6 
No. 3 Foundry, ditto .. i oe 
Basic, d/d (Less 5/- rebate) 315 0 .. 
6 d/d Glasgow 
0 ,, Sheffield 
0 , Birmingham 


N.W. Coast— 45 
Hematite Mixed Nos.*.. {4 11 
417 

* Less 5/- rebate. 


MANUFACTURED TRON. 
Home. 

Lancs.— £ s. d. 

Coown. Bers. ...... -- 10 3 € .}. 

Best Bars dccvtnt ack MER AP coe 
8. Yorrs.— 

an eee Sco ED 

Best Bars wists Gan, |) eee 
MrIpLanDs— 

Crown Bars .. . -. 10 

Marked Bars (Staffs. peru. 

No. 3 quality.. .. .. 8 

No. 4 la 
ScoTLanp— 

Crown Bars 

Best.. .. 
N.E. Coast— 

Common Bars 

Best Bars ie 

Double Best Bars 


LONDON AND THE SouTH— 


Angles 

Tees. . 

Joists 

Channels. . 

Rounds, 3in. anne up 
Re under 3in. 

Flats, 5in. and under .. 

Plates, jin. (basis) 
oo ish. « 
yo din. .. 
ot ie Ss 
os Bas: 

Nortu-East Coast— 

Angles 

Tees. . 

Joists 

Channels. . a 

Rounds, 3in. and up 
“- under 3in. 


Qo 


_— 
ott sO COW A 


Plates, jin. .. 
iy i. &, 
AS din. .. 
- fin. .. 
oa tin. . 

Boiler Plates, = i 


MIDLANDS, AND LEEDS AND 


SPORMMAMOCSCOCHAOCOCP CABMAaD® aaaacaa'!t 
SSoSsoSoSo COO O OOF Cece e oe occ coco oS 


~~ od 
NOoOnwnwndba HBS aA Of 


* 
a 


Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. nds up 
% under 3in. 
Flats, 5in. and under .. 


a _ 
ooo o fe 


Plates, jin. (basis) 
— 
%” tin. .. 
io! Sipe et 
= ease as 
Boiler Plates, jin... 


— 
SCeocooweo oo 
—_— 


~ 
oaancoaoso ““"oaxnoocsc 2 


Scoooo oO Coco aco & 
SSoSooCOo ACCC Cos & 


- 





STEEL (continued). 


Home. 
GLascow anv District— £ a. d. 
Angles 5% { 
RGD ae ge ee oe 
Joists 
Channels. . 
Rounds, 3in. cues up 
- under 3in. 
Flats, 5in. and under .. 
Plates, jin. (basis) 
” frin. .. 
os tin. .. 
is frin. .. 
és fin. .. 
Boiler Plates . . 
Soutrn Wares ArEAa— 
Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 
ie under 3in. 
Flats, 5in. and under .. 


Plates, 


© 


~ 


eoeuoueo eevowee 


~ 
eceococ ecooocosocco}? 


POAAAR SCSOSSBSCOSO 


Ee 


_ ~ 
eeo ©Ceoevocooewym oo 


jin. (basis) 
fein. .. 
tin. .. 
fein. .. 


Basis 
IRBLAND— 


_— _— — 
oeortstSOAaNrce? Gawyrkbsa Yryoauwscso 


SCOoSSoo OOO OMCs & 


0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 


9 0 


Rest or IRELAND. 
i ee ! 
S 2 
10 7 
9 15 
9 12 
10 7 


Tees. . 

Joists .. 

Channels. . bi 

Rounds, 3in. and up 
” under 3in. 


Plates, jin. (basis) 
fin. .. 
fin. .. 
jin... 


Bin’! 


AArmeanmnooocacscocso!? 
ecococosc a@aacoaee 


OTHER STEEL MATERIALS. 
Home. 
Sheets. £s. d. 
10-G. to 13-G., f.o.r. 9 15 
14-G. to 20-G.,d/d_  .. 11 5 
21-G. to 24-G., d/d - 1110 
25-G. to 27-G., d/d may | ee ; 
The above home trade prices are for prea lots and over; 
2-ton and 4-ton lots, 10s. per ton extra; and undér 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 
Home. £ s. d. 

4-ton lotsandup.. .. 1310 0 

2-ton to 4-ton lots pee ihs.,.6 

Under 2 tons - 1510 0 

Export ; £12 17s. 6d. to £13 2s. 6d., c.i.f. India. 
£11 15s. 0d., f.0.b. other markets. 
Scandinavia: £10 10s. 0d. to £10 15s. Od. f.o.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 0s. Od. 

Billets. 

Basic (0-33% to 0-41% C.) ° 
» Medium (0:42% to 0- 60% C.)... 
» Hard (0-61% to 0-85%C.) 
(0-86% to 0-99% C.) 
pe » (1% C. and up) 

Soft (up to 0-25% C.), 500 tons and up 

Rails, Heavy, 500-ton lots, f.o.t. 

» Light, f.0.t... Fauypis 


~ 
aAaaa 


wteecel a ean min 
— 
SCOoOMSCSoC So 


— 
Conta 


| 


FERRO ALLOYS. 


3/3 per Ib. 
3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to 6 p.c.carbon £2110 0 1/- 
6 p.c. to 8 p.c. oe (282° OO 7/- 
Sp.c.tol0pc. .. £21 0 0 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £33 10 0 
» 1 p.c. carbon £36 5 0 
0-50 p.c.carbon £37 5 0 
94d. per lb. 
2/5 per Ib. 
£11 5 Ohome 
£12 15 O scale 5/- p.u. 
£17 17 6 scale 6/- p.u. 
12/8 per Ib. 
4/6 per Ib. 
9d. per Ib. 
£200 to £205 
6/- to 6/1 per lb. 


Tungsten Metal Powder. . 
Ferro Tungsten 


11/- 
1l/- 
” ” 12/- 
»  carbon-free .. 
Metallic Shite ‘ 
Ferro Manganese (loose), 76) p.c. 
» Silicon, 45 p.c. to 50 p.c. 
” ” 76 p-c. 
» Vanadium 
Molybdenum ae 
» Titanium (carbon free) 
Nickel (per ton) ‘ oe 
Cobalt 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, July 8th. 


CorprpER— 
Cash .. 
Three months .. 
Electrolytic 


Best Selected — se Bir- 


mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) .. 


” Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 


»  Brazed 
Tin— 
Cede: /.. 
Three months .. 
Leap: 
SPELTER : 


Aluminium Ingots (British) .. 


£36 12 6to £36 13 9 
£36 18 Oto £37 0 0 
£40 15 Oto £41 0 0 


£41 0 0 
£68 0 0 
Export. 
104d. 
10}d. 


Home. 
10}d. 
10}d. 


£32 0 Oto £33 0 0 
Home. Export. 
93d. 93d. 
113d. 11jd. 


Oto £189 5 
5 Oto £183 10 
7 6to £15 10 
3 9to £13 8 
£100 to £105 


FUELS. 
SCOTLAND. 


LANARKSHIRE— 


Export. 


(f.0.b. Grangemouth)—Navigation Unscreened 14/- to 14/6 


Hamilton Ell 
Splints 


AYRSHIRE— 
(f.0.b. Ports)—Steam 


FirgsHIRE— 


(f.0.b. Methil or Burntisland)— 


Prime Steam.. .. .-. 
Unscreened Navigation 


Lora1ans— 


(f.0.b. Saat Prime 


Secondary Steam . 


16/- to 16/6 
18/- to 18/6 


13/— to 13/3 


15/- 
14/6 to 15/- 


14/6 
14/- 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


NorTHUMBERLAND, NEwWCasTLE— 


Blyth Best 
»  Second.. 
» Best Small .. 
Unscreened 


Duraam— 
Best Gas.. . 
Foundry Coke 


SHEFFIELD— 


Best Hand-picked Branch .. 
.. 23/- to 25/- 
. 20/- to 21/- 
.. I/- to 12/- 
. 10/- to 11/- 


South Yorkshire Best . 
South Yorkshire Seconds 
Rough Slacks. . 

Nutty Slacks 


CarpirF— 
Steam Coals : 

Best Admiralty wet 
Best Seconds Z 
Best Dry Large 
Ordinaries .. 
Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEa— 
Anthracite Coals : 
Best Large .. : 
Machine-made Cobbles. 
Nuts tle 
Beans 
Peas ‘ine Bec 
Rubbly Culm. . 
Steam Coals : 
Large Ordinary 


19/6 to 23/- 
14/6 to 20 - 


14/9 to 15/6 
14/- to 14/6 
12/- 
13/6 to 15/- 


14/8 
Le ae ae 24/6 to 26/6 
Inland. 
26/— to 29/- 


SOUTH WALES. 


19/6 
19/- to 19/4} 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
30/- to 47/6 
24/6 to 25/- 

21/- 


36/- to 40/- 
41/- to 48/6 
40/~ to 48/6 
25/- to 35/- 
19/- to 23/6 
11/6 to 12/- 


18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 nite 


Diesel Oil 


Per Gallon. 
3id. 
4d. 
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French Engineering Notes. 
(From our own Corresponden ‘ Paris.) 
Nationalising Armament Factorie; 

Two years ago Socialists secured the passage 
through the Chamber of Deputies of a Bill to nationalise 
the production of war material. The vote was regarded as 
of a symbolic character and the Bill was shelved. The 
idea that prompted Socialists to suppress the private manu- 
facture of arms was made clear subsequently by a violent 
attack on the “‘ two hundred families *’ that were declared 
to have made fortunes out of the industry, and the new 
Government put nationalisation of that industry at the 
head of the programme of reforms to be carried out imme- 
diately. The Bill which is being introduced into the 
Chamber of Deputies will doubtlessly be passed as promptly 
as the other reforms that are having so marked an effect 
on the industrial situation. Its application is limited to 
guns, firearms, ammunition, and material intended to 
carry and utilise in war such and firearms. The 
Government reserves to itself the right to add to the list 
of products coming within the scope of the Bill any others 
that may be deemed necessary by simple decree. Even 
with the restriction, the imclusion of tanks, armoured 
cars, bombing aircraft and warship construction brings 
within the scope of nationalisation a vast range of pro- 
duction including the output of some important motor 
car' factories that supply the State with mechanised war 
equipment. The State will decide upon the manner in 
which it will either take over or control works and factories 
producing war material. Works that are engaged mainly 
on the manufacture of such material will be acquired by 
the State by simple expropriation without legal inter- 
vention, and, in a general way, it is proposed to purchase 
the shares of companies and pay indemnities with State 
securities. With regard to works in which war material 
is not the chief production, the State will exercise the 
strictest control over them respecting capital and profits, 
orders, and their execution and works supervision. In 
fact, the State’s control will be as complete as if it actually 
owned the factories. The Government, moreover, reserves 
to itself the right to participate financially in them. The 
Bill is so wide in its claims and leaves so much to Govern- 
ment initiative that it opens up wide possibilities in the 
way of industria] nationalisation. 


Shipbuilding. 

Seeing that the nationalisation proposals include 
the construction of war vessels, it is only natural to assume 
that they may extend to shipbuilding which depends in a 
large measure upon orders received from the State. If 
that be the case, it opens up interesting developments, 
because most of the shipyards have been provided with 
work under the programme of naval construction. As 
shipyards are normally dependent on private orders, and 
only look to the State in times like the present when 
shipping has fallen to a low ebb, there is not likely to be 
any transference of ownership to the State, but it is 
obvious that if, as stated in the preamble to the Bill, war- 
ships are classed in the category of war material, the con- | 
struction of which is to be nationalised, firms building | 
them as only a minor part of their production will come 
under the controlling clause. Whether such control over 
a private yard will provide some compensation remains to 
be seen. The present state of the shipbuilding industry 
is extremely disappointing. At the recent annual meeting 
of the Chambre Syndicale des Constructeurs de Navires 
it was stated that the tonnage built in French shipyards 
had declined by 34 per cent. in five years, while French 
shipowners continued to send about 50 per cent. of their 
orders abroad. There was, nevertheless, some improve- 
ment in 1935. The shipbuilders’ association is continuing 
to work out a programme of relief for the industry in 
collaboration with the Conseil National Economique, and 
there seems to be fair promise of tangible results that will 
help to bring more activity to shipbuilding. . What the 
association particularly desires is the passing of a law to 
provide shipowners with greater facilities for replacing 
old vessels. It is stated that a million tons of French 
shipping is obsolete, and that if adequate premiums were 
offered to owners for the breaking up of ships on condition 
of their placing orders in French yards there would be 
ample and continuous work. Moreover, the merchant fleet 
has no chance in competition for freights unless it is 
modernised. So far as shipowners and shipbuilders are 
concerned, it is a question of extensive financial assistance 
which cannot be obtained otherwise than through the 
State. It is doubtful whether shipbuilders would accept 
any State control, even with the prospect of that financial 
aid, if they could work out their own salvation on the lines 
they are now pursuing. In any case, the State will have 
some hold on shipbuilders who are unable to dispense with 
orders for warships, although it is impossible to say in 
what way its influence will be exerted. 

Industrial Stagnation. 

The situation of the .engineering trades was 
sufficiently precarious before the new social reforms 
necessitated the fixing of costs in relation to the additional 
heavy charges imposed on industry, and it will obviously 
take some time before manufacturers can see exactly where 
they stand. Meanwhile, it is hardly possible to do business 
at all, and makers and buyers are chiefly concerned in 
settling upon whom will fall the extra charges in the case 
of contracts under execution. One judicial pronouncement 
is to the effect that the buyer has the option of paying the 
higher price or of cancelling the contract. This judgment 
does not satisfy either party. In all departments of the 
engineering trades makers’ organisations are discussing 
the best means of getting out of this dilemma. The whole 
situation is one of considerable uncertainty, and so long 
as strikes continue and enaployers show an increasing 
determination to resist thera, there can be little hope of 
makers being able to settle down again to business. The 
situation of some branches is particularly critical, notably 
in the locomotive and wagon building shops, and a delega- 
tion from the Nord has called upon the Minister of Public 
Works to inform him that unless orders for wagons are 
distributed immediately under the relief programme a 
large number of hands will have to be discharged. The 
association of makers of riilway rolling stock will meet 
shortly and present a report upon the seriousness of the 
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INTERNAL COMBUSTION ENGINES. 


447,908. November 24th, 1934.—ComBustion CHAMBERS, 
Blackstone and Co., Ltd., and W. E. Carter, Rutland 
cngineering Works, Stamford, Lincoln. 

This invention aims at producing turbulence in the com- 
bustion chamber of compression-igniti at the moment 
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of explosion. The combustion chamber is circular and into its 
neck there protrudes a boss cast on the piston head. In this 
boss there are cut slots A and B, which project the compressed 
air tangentially into the combustion chamber.—May 25th, 1936. 


SWITCHGEAR. 


447,694. December 7th, 1934.—Gas-BLast ELEcTric SwITcHEs, 
8. Ruppel, 3, Alexander-Ufer, Berlin, M.W.40, Germany. 

In this switch any are which may be produced on opening the 

contacts is blown out by compressed air. The fixed contact is 

shown at A in the form of an ovoid piece supported by a spider 
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B. The moving contact C is tubular and slides up over the fixed 
contact. The lead-in wires are indicated at D and E. When the 
switch is to be opened, the lower part F of the insulating casing 
is connected with a supply of compressed air, and the are is 
blown upwards. The upper part of the casing may be formed 
as a silencer.— May 25th, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


447,145. December 27th, 1934.—Guarps For Presszs, J. D. 
Udal, 45, Upper Dean-street, Birmingham. : 
This is a guard to prevent the hand of the operator being 
crushed between the tools of a press. It is comprised of two 
frames A and B, which are pivoted on the shaft C. The frame 
A is normally held in the position shown in Fig. 1 by the spring 


N°447145 

















D. The frame B is swung backwards and forwards through 
the opening of the frame A by the linkwork E F, so that there is 
access to the tools of the press at the top of the stroke, as shown 
in Fig. 2. Should the operators hand be left inadvertently 
inside the guard during the downstroke of the press, it is gripped 
by the two guards, as shown in Fig. 1, and drawn out of danger. 








situation. 





—May 13th, 1936. 





447,686. November 22nd, 1934.—ApsusTaBLE WRENCHEs, 
F, Humphris, Park House, Parkstone, Dorset. 
This is a wrench somewhat after the fashion of the “ Still- 
son,” and is said to act with an unusually small amount of back- 
lash. It has a shank of folded steel, welded at the joint, with an 
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opening at A for the adjusting nut. The jaws are provided with 

replaceable serrated or plain grips B B of hardened steel. The 

loose jaw is either pivoted to the adjusting screw, as shown in 

Fig. 1. or connected by a hook, as shown in Fig. 2.—May 22nd, 

1936. 

447,910. November 26th, 1934.—FinisHinc Screw THREADS 
BY GRINDING, S. J. Harley, ‘‘ Long Bend,” Old Leamington- 
road, Stivichall, Coventry. 

The inventor points out that when a grooved grinding wheel 
is used to finish the form of serew threads and has to work 
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up to a shoulder, or flange, the wheel tends to wear conical 
and loses its efficiency. He consequently provides two grinding 
wheels on one head and uses them successively, one for roughing 
out and the other for finishing. In changing from one wheel to 
the other the grinding head is retracted to pass the flange.— 
May 26th, 1936. 


TRAMWAYS AND RAILWAYS. 


447,685. November 20th, 1934.—AXLE-BOXEs, 
Brantwood, Benton Hill, Horbury, Yorks. 
This invention is intended to provide an oil-lubricated axle- 
box which can be iriverted in a coal tippler without losing its 
oil. The oil is held in the reservoir A and is sucked up to the 
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bearing by the wicks B through perforations in the sleeve C. 
Within this sleeve there is another D, also perforated at the 
bottom, which acts like the familiar ‘“‘ drunkard’s inkpot ”’ to 
hold in the oil if the vehicle should be inverted. The sleeve is 
held in place by the spring E, which also presses up the wick 
pad.— May 20th, 1936. 


PUMPING AND BLOWING MACHINERY. 


447,900. October 18th, 1934.—CENTRIFUGAL Pumps, Machinen- 
bau-Aktiengesellschaft vormals Ehrhardt und Sehmer, of 
Saarbrucken, Germany. : 

According to this invention the inventors construct a centri- 
fugal pump with vanes having an irregular warped surface 
arranged both on the forward side and on the rear side of the 
pump, the forward curvature of the edge of re-entrance of the 
vanes being, with a view to ensuring a screw-like motion of 
the liquid, so shaped that the angle between the normals to 
the curve of re-entrance and the tangents to circles coaxial 
with the hub and passing through the foot of the normals 





gradually increases from 5 deg. to not more than 75 deg. in 
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a direction from the axis to the periphery of the vane. As a 
result, the water flowing at the ordinary speed rate of centrifugal 
pumps is superposed in a circumferential direction by an 
additional obliquely moving speed, which causes the water 
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threads flowing again inwardly and entering again into the 
vanes. The drawings show, in Fig. 1, a complete pump, while 
Figs. 3 and 4 are views in two planes of one of the vanes.— 
May 18th, 1936. 


MINING MACHINERY. 


447,695. January Ist, 1935.—Mrxine Apparatus, 8S. L. 
Wyndham and Wyndham’s Liquid Coal Company, Ltd., 
The Exchange, Cardiff. 

This is a machine for mixing fine coal and oil before it is 
introduced to a grinding machine to make colloidal fuel. The coal, 
crushed so that it will pass a tin. mesh, is supplied by the hopper 
A. The oil comes from the tank B. The mixer takes the form 
of a drum C rotated in bearings D D D, the centre one being a 
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thrust bearing. Within the drum there is a mixing screw E, 
and it is driven by the motor F. The same motor drives the 
coal feed screw G and the oil pump H, so that all three units act 
in unison. The final grinding machine is shown at J.— May 25th, 
1936. 
BUILDING. 
447,693. December 4th, 1934.—Castr Inon Pires, H. Broad- 
bent, Park-street Foundry, Ashton-under-Lyne, Lancs. 


_In order to overcome the trouble of the ears of rainwater 
pipes being broken as the fixing nails are driven in, the inventor 
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makes the ears of malleable iron. These ears are placed in the 
mould in which the pipe is cast, and a lug, cast with the pipe, 
attaches itself to the malleable casting — May 25th, 1936. 


METALLURGY. 


447,713. July 29th, 1935.—Tue Treatment oF METALS OR 


Attoys Contarntne Tin, HZ. L. W. Byrne, 201, Bank 
Chambers, 329, High Holborn, London, W.C.1. 
This invention relates to the treatment of metals or alloys 
containing tin and provides a process by which tin may be 
readily separated and recovered from tin-bearing alloys of lead, 


vides for the recovery and re-use in an efficient manner of a large 
peries of the reagents employed in effecting the tin separation. 

he tin-bearing metal, for example, tin-lead or tin-antimonial 
lead, is treated in the molten state with an oxidising agent in 
the presence of lead chloride. As a result, the tin is oxidised 
without any appreciable loss by volatilisation and concentrated 
in a slag of relatively small volume substantially free from such 
elements as arsenic, antimony, copper, bismuth, selenium, 
tellurium, and precious metals, which may be present in the 
original metal. The slag is then either fumed or leached for the 
recovery of lead chloride, which is returned to the process for 
the purpose of treating additional quantities of metal while the 
residue containing the tin is readily reduced Iting with 
coke to yield a metal of high tin content or otherwise processed 
for the recovery of tin. The tin-bearing metal or alloy is 
melted in a cast iron kettle and preferably drossed in order to 
ensure a clean surface to which is added the lead chloride, pre- 
ferably with sodium chloride in eutectic oe approxi- 
mately 93 per cent. PbCl,-7 per cent. NaCl, and melting at 
about 770 deg. Fah. The metal is heated to a proper tempera- 
ture, for example, 950 deg. to 1100 deg. Fah., and a mixing 
machine, such as is ordinarily employed in lead-refining 
operations is installed in the bath. oxidising agent, pre- 
ferably lead oxide or other solid oxidising agent, such as nitre 
or lead oxide—lead sulphate, is then added to the molten bath. 
The slag is removed and the lead chloride-oxidation treatment 
repeated if necessary until the metal is substantially free from 
tin. The tin slag is then treated for the recovery of lead chloride 
which is accomplished either by heating the slag, thereby 
volatilising the lead chloride and appropriately collecting the 
fume as in a bag-house or by leaching the slag, preferably 
with a hot concentrated brine solution, and recovering the lead 
chloride from the leach solution. In either case the tin remains 
as a residue which may readily be reduced with coke to yield a 
high tin metal.—_May 25th, 1936. 





WELDING. 


447,976. October 26th, 1934.—WeLp1ne Rops, Wilson Welder 
and Metals Company, Inc., North Bergen, County of 
Hudson, State of New Jersey, United States of America. 

This invention relates to arc welding and more particularly 
to weld rods of the heavily coated t for use in the shielded 
are welding process. The principal claim is for: An arc-welding 
electrode consisting of a metallic rod having a coating which 
comprises titanium dioxide, either pure or in the form of rutile, 
or a titanite, or a titanate, endjor ferro-titanium ; silicon 
dioxide in the form of silica or silica together with sodium or 
potassium silicate ; together with the oxide or carbonate of 
magnesium and/or alumina, the said constituents being so pro- 
portioned relative to one another that when heated to welding 
temperatures the coating will contain titanium dioxide, silicon 
dioxide, and magnesium oxide and/or alumina in the relative 

proportions of from 15 to 73 per cent. titanium dioxide, from 19 

to 58 per cent. silicon dioxide, and from 3 to 29 per cent. of 

alumina and/or magnesium oxide.— May 26th, 1936. 


MISCELLANEOUS. 


447,711. June 18th, 1935.—AvurTromatic Grease Cups, The 
Menno Compressed Air Grease Cup Company, Ltd., and 

H. A. Sturgess, Leeds-place, Tollington Park, London, N.4. 
This grease cup is of the type in which the grease is forced to 
the part to be lubricated by the action of air compressed in the 
upper part. It is of a generally familiar type, with a fixed cup 
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A and a screw-down cap B. There is a funnel C to guide the 
grease irito the nipple. The peculiarity lies in the piston D, 
which forces down the grease under the influence of the air 
compressed above. This piston is made of three i sed 
discs, the centre one of which is slightly smaller in diameter than 
the others. The resultant groove is said to prevent the passage 
of air and grease past the piston.— May 25th, 1936. 


447,909. November 24th, 1934.—Execrrotytic Ercuine 
Macurnes, British Insulated Cables, Ltd., Prescot, Lanca- 
shire ; The 8S. D. Syndicate, Ltd., 31, Earl-street, London, 
E.C.2; E. G. Hartel, ‘‘ The Hollies,’”’ The Drive, Wemble 
Park, Middlesex; F. J. Brislee, Wayside, Rapert-sekl, 
Huyton, Lancashire, and R. Blackburn, Deans House 
Hotel, Prescot, Lancashire. 

This is an arrangement for the electrolytic etching of plates 
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which may vary considerably in size, while the dimensions of 
cathode remain constant. In such cases precautions have to be 
taken to prevent uneven etching. The plate, or anode, is shown at 
A, and is connected to the electric circuit by the weighted lead 


through the electrolyte nearly to the drum-shaped cathode D. 
The drum is perforated and is rotated to stir up the electrolyte.— 
May 25th, 1935, 


447,974. August 25th, 1934.—Dry Barrerizs, F. MacCallum, 
307, Washwood Heath-road, Birmingham, 8, and A. 
H. Redfern, Beverley Works, Alma-street, Birmingham, 6. 
This invention relates to dry batteries or single cells of the 
kind in which each cell comprises a pair of electrodes separated 
by electrolyte and depolariser, the cells or elements being 
arranged sandwich-wise, but a particular object is to ensure 
that the carbon particles shall adhere to the zinc plate over 
the entire surface of the latter, and in order to obtain this, 
good adhesive properties are required in the element to be 
applied to the plate. If, however, a large proportion of adhesive 
is embodied in the layer of carbon, the conductivity of the 
layer is decreased, and the efficient operation of the cell is 
consequently reduced, In accordance with the invention, the 
carbon element is in the form of particles of carbon black 
embedded in a binding or adhesive material or element, said 
carbon black being of the particular kind known as “‘ Shawinigan 
black,” obtained as a by-product in the facture of calci 
carbide when limestone or similar material is passed over a 
coke furnace, the carbon black collecting in the flue. 
The inventors say that they have found that this form of 
carbon black possesses extremely high conductivity and con- 
sequently it can be embodied in a carbon element with a 
relatively large proportion of adhesive or binding material 
without reducing the ductivity of the finished el t to 
an undesirable degree.—May 25th, 1936. 

















Forthcoming Engagements. 


Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the vIME and 
PLACE at which the meeting is to be held should be clearly stated. 





S, 
> 4 





To-pay. 

KEIGHLEY Assoc. oF ENGINEERS.—Queen’s Hotel, Keighley. 
Annual general meeting. 8 p.m. 

Soc. or Cuemicat Inpustry.—Annual meeting, at Liverpool. 

Sarurpay, Juty llru. 

KEIGHLEY Assoc. oF ENGINEERS.—Visit to the works of 
Hopkinsons, Ltd., Huddersfield. 

Fripay, Jury liru, To Monpay, Juty 207TH. 

Inst. or Etxgcrrican ENGINEERS.—Transmission 
week-end visit to France. 

WEDNESDAY, JULY 22ND. 

Inst. oF HEATING AND VENTILATING ENGINEERS.—12, 
Russell-square, W.C.1. Annual visit to Building Research 
Station, Bucknalls-lane, Garston. 6 p.m. 

WEDNESDAY TO Fripay, Juty 22ND To 24TH. 

Inst. or Mininc Enoingeers.—Summer meeting at Bath. 
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LAUNCHES AND (TRIAL TRIPS. 


Marouina, tank barge; built by Blythwood Shipbuilding 
Company, Ltd.; to the order of Companhia de Navegacao 
Shell Mex do Brazil; dimensions, length 136ft., breadth 
26ft., depth 8ft. 6in.; to carry oil in bulk, capacity 400 tons. 
Launch, June 24th. 


Komsomotsk, steamship; built by Furness Shipbuilding 
Company, Ltd., to the order of the Machinoimport Central 
Corporation of Moscow ; dimensions, length 321ft. 6in., breadth 
48ft., depth 22ft. 9in.; to carry 4000 tons deadweight. Engines, 
Pio tiae omer constructed by North-Eastern Marine 
Engine Company, Ltd.; launch, July 2nd. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Buu Motors, of Ipswich, have vessnsthy santas the following 
appointments :—Mr. 8. E. Cawthra has m appointed chief 
estimator and will have charge of the estimating department 
at the head office at Ipswich. Mr. S. C. Middleton has been 
appointed as Midlands representative, with his headquarters 
in Birmingham. Mr. James Helme has been placed in charge of 
sales in Yorkshire and the East Midlands. 








CATALOGUES. 


Pzoeson, Ltd., Coalville, Leicester—A leaflet on vibrating 
screens. 

Coorer Rotter Brearines Company, Ltd., King’s Lynn.— 
1936 catalogue of split roller bearings. 

Foster WHEELER, Ltd., Aldwych House, Aldwych, W.C.2.— 
A pamphlet on the “‘ Tracy ’’ steam purifier. 
British Trmxen, Ltd., Cheston-road, Aston, Birmingham, 7. 
—A book dealing with ‘‘ Timken ’’ bearings for railway equip- 
ment. 
Frere Vickers Srainitess Streets, Ltd., Staybrite Works, 
Sheffield, 9.—A booklet illustrating the articles made from 
“ Staybrite ’’ steel. 
Gunerat Evsecrric Company, Ltd., Magnet House, Kingsway, 
W.C.2.—A publication on Fraser and Chalmers mining and 
pba stent, equipment. 
Gzo. H. AtexanpER Macurnery, Ltd., 82, Coleshill-street, 
Birmingham, 4.—Particulars of a hydraulic surface contouring 
attachment made by the Hydraulic Duplicator Company of 
Detroit, U.S.A. 
Tuomas Roxsrnson anv Son, Ltd., Railway Works, Roch- 
dale.—A folder illustrating the firm’s latest types of wood- 
working machinery, and particulars of the ‘‘ Macrome ”’ process 
of tool steel treatment. 











InstituTION oF ELECTRICAL ENGINEERS’ CONVERSAZIONE.— 





The conversazione of the Institution of Electrical Engineers 
took place on Thursday, July 2nd, at the Natural History 
Museum, Cromwell-road. The guests, bering something 
over 2000, were received by the President, Mr. J. M. Kennedy, 


and Mrs. Kennedy rom 8.30 to 9.30 in the Central Hall of 








antimony, bismuth, and the like. 


The invention further pro- 


B. It is held by the insulating sliders C C, which extend down 





the Museum. 
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Empire Shipping. 


AFTER considering the growing foreign competition 
in the Pacific, the withdrawal of the Union Steam- 
ship Company’s Australasia-San Francisco service 
as from November, 1936, and the threatened future 
of the Canadian—Australian service, the Grand 
Council of the Federation of British Industries has 
passed the following resolution, which has been sub- 
mitted to His Majesty’s Government :—‘ That this 
Federation views with growing concern the threat to 
Empire communications from foreign subsidised 
competition in the Pacific involving the withdrawal 
of old-established British services and the possible 
severing of the ‘all-red route’ of Empire and the 
establishment of a foreign monopoly in trade between 
British Dominions. It desires to call attention to 
the reactions which this must inevitably have upon 
Empire trade, including the loss to British shipyards, 
and the British iron and steel, engineering, and other 
industries through orders for new vessels for this 
trade, which otherwise might be built in British 
yards, not being placed. In addition, the main- 
tenance of British shipping is essential to the security 
of the country, which in times of emergency is vitally 
dependent upon the existence of the Mercantile 
Marine, and upon the men who serve in it. It there- 
fore calls upon the British Government to intensify 
its efforts, in consultation with the Dominion Govern- 
ments concerned, to give the necessary assistance to 
maintain essential British shipping services at least 
on purely Empire routes in the Pacific.” 


Air Power and the Navy. 


SPEAKING at Southampton on Saturday last, 
July llth, Sir Samuel Hoare, First Lord of the 
Admiralty, mentioned the benefits which would be 
conferred on the distressed areas by the reconstruc- 
tion programme now being carried out for the Navy. 
The cost of the programme was assessed at 
£23,000,000, and a rough estimate would give 
£20,000,000 as the sum going to the areas especially 
hit. He pointed out that while all possible progress 
on land and in the air was eminently desirable, this 
Empire was dependent for its existence on com- 
munications overseas. Should our sea communica- 
tions be cut, a supply of raw materials would be 
available for our industries lasting for only about 
three months, but our food supplies would last only 
six weeks. The reconstruction of the Navy, so 
vitally important in the circumstances, had been 
delayed so long that the problem was now virtually 
the building of a new Fleet. Referring to the 
threat of air power to British national security he 
asserted that the Navy required air power as much 
as air power needed a Navy, for its full develop- 
ment. The fact about air power was that it made 
what was once the most secure island in Europe into 
the most vulnerable nation in the world. For that 
reason it was essential to attain to air parity with 
the strongest nation within reach of these shores, 
and the new squadrons were being formed for that 


purpose. 


The Director-General of Munitions 
Production. 


In the course of a speech made in the House of 
Commons on Tuesday afternoon, July 14th, Mr. 
Duff Cooper, the Secretary for War, stated that the 
Government had decided to appoint an additional 
member of the Army Council with the title of Director- 
General of Munitions Production, who, he said, would 
be responsible to the Minister for co-ordinating and 
expediting the production of munitions in accord- 
ance with the Government’s programme. Mr. 
Duff Cooper announced that with the assent of the 
First Lord of the Admiralty, Sir Samuel Hoare, whose 
help he gratefully acknowledged, he had decided to 
offer the appointment to Engineer Vice-Admiral 
Sir Harold Brown, Engineer-in-Chief of the Fleet, 
whom he was glad to say had accepted it. Sir Harold 
Brown has had a distinguished career in the Navy 
and has seen much service both afloat and ashore. 
In 1930 he was appointed Deputy Engineer-in-Chief 
at the Admiralty, and two years later he succeeded 
Engineer Vice-Admiral Sir Reginald Skelton as 
Engineer-in-Chief of the Fleet. His new duties will 
include assisting the Master-General of the Ordnance 
in some of his functions. The co-ordination will extend 
to the supplies produced by the War Office for the 
other two Services. 


Woolwich Arsenal Explosion. 


THE inquest on the five victims of the explosion 
which took place at Woolwich Arsenal on Wednesday, 
July 8th, was held at Greenwich on Friday, 
July 10th. The verdict was that the men died from 
multiple injuries received as a result of an explosion. 
The five victims were Commander P. A. M. Long, 
Ordnance Assistant in the Armament Supply Depart- 
ment of the Admiralty; Francis Charles Lewis, 


employees of the Arsenal. In his evidence, Com- 
mander H. R. Priston, Deputy Superintendent of 
the Research Department, explained that a well- 
established process for filling shells was being tried 
with a view to ascertaining the variations necessary 
for its use with different explosives. The experiment 
was conducted in a special protected building 
which, in fact, prevented any serious damage outside 
the building. A 15in. shell was being filled as part 
of the series of tests. Dr. Godfrey Rotter, Director 
of Explosives Research, said that the screw-filling 
process which had been a recognised method during 
the war was used. Over 100 shells had been filled 
and six 15in. were filled already when the explosion 
occurred. As far as could be ascertained, the explo- 
sion took place in the reservoir owing to some obstruc- 
tion or defect which set up friction. In the ordinary 
way, filling would have been completed during the 
five minutes when the victims were under cover. 
Lieut.-Colonel R. Thomas, Chief Inspector of Explo- 
sives at the Home Office, visited the scene of the 
accident on Thursday, and he concurred with Dr. 
Rotter’s explanation of the probable cause of the 
explosion. He added that he would like the relatives 
of the victims to realise that their lives had not been 
wasted. Research workers were bound to take 
risks, but the rest of the industry profited by them. 


A New York Bridge Scheme. 


Tue Triborough Bridge was formally opened in 
New York on Saturday last, July 11th, by President 
Roosevelt. It is actually more than a bridge, since 
it consists of four bridges and includes approaches 
and highways covering a total distance of about 25 
miles. Radiating from Randall’s Island in the East 
River are three bridges, one linking up with the 
extreme north of Manhattan, another with the 
Borough of the Bronx, while a third goes to Wards 
Island, where the highway is continued by the fourth 
bridge to Astoria on Long Island, about opposite 
Central Park in Manhattan. A special arrangement 
of three traffic levels on Randall’s Island allows 
uninterrupted passage in any direction for the six 
or eight traffic streams for which the bridge has been 
built. Having been suspended for nearly three 
years owing to the depression, the scheme has taken 
five years to complete. The foundations were laid 
originally in 1931, but had to be shifted owing to a 
change of plan. It has cost over 60 million dollars 
and has received a Federal grant of 44 million dollars, 
of which it is hoped to repay 40 million out of receipts 
from toll charges. The pi envisaged is the 
relief of the Queensborough Bridge, which at present 
carries the traffic from Long Island to the New York 
mainland through the already congested area of 
Manhattan. In addition, it is proposed to turn 
Randall’s Island into a large amusement centre for 
the three residential areas served. 


The Howrah Bridge Contract. 


In a Journal note of March 27th, we recorded the 
decision of a majority of the sub-committee of the 
Calcutta Port Commission to recommend the accept- 
ance of the tender of the Cleveland Bridge and 
Engineering Company, Ltd., of Darlington, for the 
construction of the new Howrah Bridge over the 
river Hooghli, in accordance with the official design 
prepared by Messrs. Rendel, Palmer, and Tritton, of 
Westminster. At that time the Indian members 
of the sub-committee were desirous that if possible 
the contract should be placed with the Indian com- 
bine, the Braithwaite-Burn-Jessop Construction Com- 
pany, Ltd. According to news received from Calcutta 
on Thursday, July 9th, it has now been decided to 
confirm the recommendation, and the order has, 
we are informed, been placed with the Cleveland 
Bridge and Engineering Company, Ltd. That com- 
pany is prepared, we are given to understand, to use 
Indian steel if reasonable contracts can be made. 
The lowest tender was that of Krupps, but it was 
decided not to accept it on account of the unsettled 
state of Europe, which might prevent, it was thought, 
the fulfilment of the contract. While there is still 
some disappointment in India that the tender of the 
Indian combine was not accepted, the independent 
expert opinion which was sought was, we learn, not 
in favour of certain modifications which it was pro- 
posed to make to the official design. The new bridge 
is to have a main span of 1500ft., and it will cost about 
£1,500,000. 


National Trunk Roads. 


SPEAKING in Cornwall on Saturday, July 11th, 
Mr. Hore-Belisha, the Minister of Transport, referred 
to the national trunk roads, and said that the decision 
of the Government to make the Ministry of Transport 
the highway authority for the trunk roads was the 
most important advance in transport development in 
Britain since the amalgamation of the railways into 
four main groups. A series of standard widths 
varying between 60ft. and 160ft. had, he said, been 
drawn up, and these widths were to be applied in 
each particular area according to the density of 
traffic at peak hours. The trunk roads generally 
are to be of high standard width, and will allow for 
the accommodation not only of motor vehicles, but 


reserve space for pedestrians, and for service roads. 
They should exhibit, Mr. Hore-Belisha said, all the 
best features of modern construction, not only in 
surfacing, superelevation and camber, but in avoiding 
the dangers of cross roads. Access is to be controlled, 
and the provision in the Ribbon Development Act, 
which prevents building without consent within 220ft. 
of the middle of the road, will also be applied. The 
taking over of 4500 miles of trunk roads as a 
Government charge, coupled with the progress of the 
five-year programme, now amounting in terms of 
projects submitted by highway authorities to nearly 
£140,000,000, showed the efforts now being made, he 
said, to meet the demands of an increasingly prosperous 
motor industry and a more mobile population. 


Safety in Mines. 


A RESUMED sitting of the Royal Commission on 
Safety in Coal Mines took place on Monday, July 13th, 
and on Tuesday, July 14th. Evidence was taken 
from Sir Edward Troup, Chairman of the Safety 
in Mines Research Board. Sir Edward described the 
beginnings of the Board in 1908, and went over 
its history, explaining its connections with similar 
bodies abroad and with the mining industry at home. 
He also explained the financial position. Professor 
R. V. Wheeler then described the work of the Board. 
He stressed the need for continued research into the 
question of fire-damp explosion, explaining the 
differences in “lag” caused by variations in the 
chemical reactions of fire-damp under the influence 
of different heating agents, and comparing its reaction 
to a hot metal bar and an electric spark. Professor 
Wheeler resumed his evidence on Tuesday by dis- 
cussing the dangers of explosion due to shot firing. 
He said that such danger was entirely dependent 
on conditions at the coal face. He described the 
use and advantages of the sheathed explosive. He 
pointed out the difficulty of causing fire-damp ignition 
by means of a damaged safety lamp. With regard 
to mine rescue work he said that gas masks against 
carbon monoxide were designed and could be made 
readily available ; he touched upon the importance 
of an adequate supply of water as a means of combat- 
ing fires, especially deep-seated fires. Finally, he 
mentioned the recording instruments available for 
detecting the presence of fire-damp. Major H. M. 
Hudspeth, M.Sc., then dealt with the question of 
haulage accidents, of which there had been little 
reduction during the last sixty years. The modernisa- 
tion of machinery had changed the character of the 
accidents, however. He referred to the findings of a 
committee of inquiry held in 1930 which discovered 
that about 36 per cent. of the accidents were due to 
defective plant. The Committee adjourned until 
July 27th. 


The Queen Mary and New Liners. 


On Monday, July 13th, the “Queen Mary” 
arrived at Southampton and was laid off for an under- 
water inspection and a machinery overhaul. Parts 
of her main turbines were removed to the works of 
John I. Thornycroft, Ltd., under the supervision of 
John Brown and Co., Ltd., for repair and adjustment. 
It is common knowledge that certain reblading has 
to be effected. We are also given to understand that 
alterations are to be made to the draught arrange- 
ments of the boilers, with a view to increasing the 
velocity of flow of gases from the funnels in order 
to carry deposits beyond the aft decks. On Tuesday 
evening, with the assistance of ten tugs, and without 
her main engines, the ship was dry-docked for the 
examination of her propellers. At a board meeting 
of Cunard White Star, Ltd., held at Liverpool on 
the same day, the directors decided to enter into 
negotiations with various shipbuilders for the con- 
struction of new tonnage to meet the requirements 
of the company’s intermediate services from London 
and Liverpool. As soon as the necessary data have 
been prepared tenders will be called for. The ships 
under consideration will, we understand, be based 
on an improved “ Georgic ” and “ Britannic ” design 
with a gross tonnage of about 22,000, or a little over, 
and a service speed of about 22 knots. 


The Proposed Jarrow Steel Works. 


Durtine the early part of the week under review, 
there was much discussion of the proposed scheme for 
steel works at Jarrow, and in the House of Lords 
on Monday a suggestion was put forward that a special 
Committee of Ministers should be set up to go mto 
the whole matter again. On Tuesday evening, July 
14th, Mr. Walter Runciman, the President of the 
Board of Trade, received a deputation of fourteen 
members which pleaded strongly that the Govern- 
ment should re-examine the steel works project. 
The deputation pointed out the serious effects on 
the town and the neighbourhood which might result 
should it be decided not to proceed with the scheme, 
and it pressed the Government to institute an inquiry 
into the activities of the British Iron and Steel 
Federation with reference to Jarrow with a view to 
removing the ban on the re-establishment of the 
steel works. In his reply, Mr. Runciman assured 
the deputation that all the points which had been 
raised were receiving the most careful consideration 
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The Art of 


Gear Design. 


By H. E. MERRITT, DSc. 
No. I. 


TRODUCTION.— The wheel is fundamental 

in mechanical construction, and its immediate 
derivative, the toothed wheel, is an indispensable 
element. The primary object of toothed wheels 
or gears is to provide a means whereby one 
rotating member may drive another in a positive or 
mechanically timed relation determined by the respec- 
tive numbers of teeth. A further requirement imposed 
by high-speed conditions is that the relative angular 
velocity shall not only have a fixed mean value, but 
shall also be as nearly uniform as possible. From this 
requirement springs the complicated subject of gear 
tooth geometry. The provision of tooth shapes which 
will fulfil this apparently simple condition in all the 
diverse conditions of relative shaft position, direction 
of rotation and speed has led to the evolution of 
innumerable species of gear bearing little superficial 
family resemblance to each other beyond the provision 
of intermeshing teeth. In addition, a wide variety of 
other uses has been found for toothed members, for 
they are employed for the transmission of rotary 
motion between shafts changing in relative position, 
the transmission of intermittent or deliberately non- 
uniform angular motions, as clutches and couplings, 
positive displacement pumps and motors for fluids 
under pressure, cutting tools, and phase-changing 
devices. Nevertheless, the transmission of uniform 
angular motion (or the special case of uniform recipro- 
cating motion) remains the primary function of the 
great majority of the toothed gears employed. 

The problems to which this simple requirement 
leads, already made sufficiently numerous by the wide 
range of possible conditions of speed, ratio, and power 
to be transmitted, coupled with the combinations of 
shaft position which may be required, are further 
multiplied when changes of speed must be made avail- 
able through alternative gear trains engaged inde- 
pendently or in combination. It is therefore fortunate 
that im all the infinite number of possible gear 
arrangements, the essential elements can be isolated 
and dealt with by the application of a comparatively 
small number of common principles and concepts. 

Gear Performance.—The transmission of motion 
necessarily implies the transmission of power, and 
consequently gear trains must not only satisfy kine- 
matic requirements in respect of velocity ratio, but 
must also be satisfactory from the pomt of view of 
‘“‘ performance.” An ideal transmission would operate 
indefinitely without loss of power, and would be free 
from noise, vibration, or risk of mechanical trouble or 
breakdown. The extent to which an actual gear drive 
approaches ideal conditions is a measure of its per- 
formance. This measure can be absolute only in 
respect of efficiency ; by assuming arbitrary standards, 
a comparison of useful life and of the amount of noise 
or vibration present during operation may be made ; 
but the relation of these elements of performance to 
the economic factors of size, weight, and cost can 
only be judged in relation to individual conditions. 

For design purposes it is necessary to be able to 
forecast performance to this extent—that the effi- 
ciency must be predicted within reasonable limits, 
from a knowledge of the source and probable magni- 
tude of power losses; there must be assurance that 
the teeth will not normally break; that the rate of 
wear of the tooth surfaces will give a satisfactory life ; 
and that the accuracy of manufacture, coupled with 
suitability of mounting and correct alignment and 
general maintenance, will give a degree of quietness 
of running acceptable under the prevailing conditions. 
Primarily therefore performance depends upon the 
initial design, for it is at this stage that all the con- 
ditions upon which performance depends are laid 
down. 

Objectives in Gear Design.—In any given project, 
every practicable alternative design must fulfil certain 
minimum requirements in respect of performance, 
namely, the transmission of the specified power at 
the desired speeds with a satisfactory useful life and 
freedom from risk of premature failure. Beyond this 
point, however, some other aspect of performance, 
possibly in relation to one or more economic factors, 
will control the design. It may be that quietness of 
operation, extreme accuracy or minimum size or 
weight may be demanded regardless of price; at 
the other end of the scale, refinement of performance 
may be sacrificed to the lowest possible initial cost ; 
but more generally a compromise has to be effected 
whereby, for some increase in first cost over the bare 
minimum, the advantages of improved performance 
in regard to quieter running and lower upkeep costs 
may be secured. Whatever the objective, it is clear 
that the design problem demands knowledge, not 
merely of the capabilities of all types of gear and of 
the methods of producing them, but also of their 
limitations, for the process of selecting the most satis- 
factory arrangement of gears is virtually one of reject- 
ing unsuitable combinations. 

The Nature of the Design Problem.—The process 
involved in the design of a complete gear unit or gear 
train does not follow strictly consecutive stages, 





rather does it require that several lines of thought 
should be pursued simultaneously, keeping them in 
harmony with each other. Further, the design process 
as actually carried out is based on existing data and 
standards, suitably condensed to the form of tables, 
charts, and formule of ready application. In this 
case, the general arrangement of the gear train being 
conceived (experience guiding the selection of a type 
of gear and mounting which will give the desired 
performance), the general dimensions are fixed on the 
basis of formule for load-carrying capacity, the 
selection of materials being made at the same time. 
The general design is then completed, paying due 
regard to the questions of mounting, lubrication, 
cooling, manufacture, assembly, and maintenance, 
and, finally, the proportions of the gears and gear teeth 
are fixed according to the standards presupposed 
when estimating efficiency, load-carrying capacity, 
and performance generally. 

This mode of procedure cannot be followed with 
advantage, however, when studying the general 
subject of design, as distinct from actually carrying it 
out, for it is necessary not merely to follow rules, 
but to understand both their meaning and their 
limitations. Thus the starting point must be a study 
of the geometry of gear teeth and gear tooth contact, 
in order that the kinematic requirements may be 
satisfied by means of gear tooth designs which at the 
same time lend themselves to manufacture on a com- 
mercial basis. This study, then, forms a starting 
point for a detailed investigation of the real nature of 
the action of gear teeth when running under load, 
with the object of arriving at methods by which the 
efficiency, load-carrying capacity, and general 
behaviour of the various types of gear and alterna- 
tive combinations of material and lubricant may be 
predicted. Standard methods of tooth design are a 
practical necessity, and the formulation of such 
standards, although they may find application in 
actual design only in the final stage of detailing 
the gears themselves, must in the first imstance 
be carried out in the light of an analysis of per- 
formance. 

A knowledge of the assumptions made during these 
stages is an essential guide when the method of 
mounting and lubrication has to be decided, in order 
either to ensure that the contact distribution between 
the teeth corresponds to that assumed, or to make 
suitable allowance for any unfavourable circumstances. 
It is also necessary to keep in mind the extent to 
which production methods may influence the validity 
of the assumptions made, particularly in regard to 
the effects of inaccuracy of tooth shape or spacing, 
and distortion in heat treatment. 

Further, the class of material which from the point 
of view of load-carrying capacity might be most 
desirable may not be obtainable in the form or to the 
dimensions which the design requires, or various 
reasons may prevent the realisation of physical pro- 
perties which could be obtained im other circum- 
stances. Similarly, gear dimensions may be limited 
by the capacity of the machines availabie for cutting 
the teeth. 

The range of the problems arising out of the design 
of gears is thus seen to be remarkably wide. The 
geometrical problems encountered in tooth form 
design, and in the analysis of tooth-cutting processes 
and tooth contact conditions may not only be complex 
in themselves, but are multiplied by the large number 
of different types of gear. Such problems, however, 
are capable of analytical solution, and are therefore 
much less troublesome than those which concern the 
action of gear teeth and gear materials running under 
load. The behaviour of gear tooth surfaces making 
line contact with complicated relative motion in the 
presence of lubricant is still imperfectly understood, 
as is sufficiently apparent from the innumerable rules 
and formule which have been advanced from time to 
time for the safe loading of gear teeth. 





Associated Problems.—Tooth design is, neverthe- 
less, only a small part of gear design. It is trite, but 
true, to say that a gear is no better than its mounting, 
and the effects of change in the running position of 
gears due to the deflection of gears, shafts, and casings 
react upon tooth design, gear production, and gear 
performance. Heat transference problems also play 
an important part, and call for close study of the 
causes and rate of heat generation as well as of the 
methods and problems of heat dissipation. Lubrica- 
tion and lubricants must be studied not only from the 
points of view of the reduction of tooth friction and 
the preservation of tooth surfaces, but also in relation 
to thermal problems and to the control of oil flow. 
And amongst the problems common to all mecha- 
nical design, there is always present a special emphasis 
on the questions of noise and vibration. 


The Unknown Quantities in Gear Design.—When 
the precise effect of any factor entering into design 
problems is unknown or uncertain, it becomes neces- 
sary to introduce empirical methods, and it is of the 
greatest importance that such methods, when they 
must be used, should be used with due reserve. The 
unknown quantities in gear design centre mainly 
round the question of safe tooth loading, and chief 
amongst them are the effects of speed and of in- 
accuracies in tooth form and spacing upon the real 
forces acting on the teeth. Having in mind the fact 
that the resistance of gear teeth to known loads is 
not yet properly understood, this is a very real handi- 
cap; whilst the selection and behaviour of lubri- 
cants, and the search for still better lubricants, leave 
open for investigation a wide and still only partly 
explored field. If this be true for conditions of uni- 
form loading and speed, the behaviour of gears under 
conditions of intermittent and variable loads becomes 
even more difficult to forecast. In spite of these 
difficulties, the results of many years of experience 
and experiment have made it possible to evolve 
empirical methods of design which reduce the margin 
between safety and unnecessary capacity to a reason- 
able amount. That present-day methods represent 
finality, however, it is impossible to believe, and 
changes prompted by further experience and by the 
development of still more accurate methods of gear 
production are inevitable. 


The Importance of Unity in Design Technique.—The 
diversity of the types of gear in common use, the 
variety of gear-cutting processes available, and the 
wide range of conditions under which gear drives are 
used, have inevitably led to some degree of specialisa- 
tion, and to the study of individual types by different 
authorities. The work thus done, although of great 
value, has thus remained largely uncorrelated, and 
this, although of no importance to the specialist, is 
clearly a hindrance to those to whom gear design is 
only one of many interests, By viewing the field of 
gearing as a whole, however, unity of treatment 
becomes possible, and results not only in economy of 
effort, but also in a clearer and broader understanding 
which enables experience in one direction to be applied 
in another. In such a method of approach, the 
emphasis must clearly be upon the fundamental 
similarities rather than upon the superficial differences 
existing between the various types of gears, the extrac- 
tion of common principles and common properties, 
and the treatment of difficult problems as exten- 
sions of simple, rather than as entirely separate, 
cases. 

By this unity of treatment, a middle course is 
steered between two widely held points of view, one 
of which regards gear design as unduly complicated, 
and is thus liable to overlook valuable possibilities, 
whilst the other, by treating gear design too super- 
ficially, may lead to costly mistakes. The ultimate 
requirement is the production of gear drives which 
give the highest performance within their economic 
limitations. To this end, co-ordinated design methods 
must give, first, a clear understanding of basic 
principles; secondly, design formule as simple 
and easily applied as circumstances warrant; and, 
thirdly, a background derived from study and prac- 
tice enabling design to be approached intelligently. 
It is in an endeavour to develop this unity in design 
technique that the series of articles which follows is 
presented. 

(To be continued.) 








Electricity Progress in South Africa. 


——— 


= G the past decade or so there has been an 
astonishing increase in the demand for electricity 
for power and lighting in the Union of South Africa. 
So great has been the demand that in order to cope 
with it most of the existing power plants have had 
to be largely added to, some even having been 
enlarged two or three times during the period, while in 
other places it has been necessary to build new power 
stations and then later to double their capacities. 
But so far from the demand having been satisfied, 
it is still growing larger, and a further number of new 
un i are either in course of erection or will 
be proceeded with at an early date. 





There are several factors responsible for this 
insistent call. One is the fact that in 1924 the Union 
Government entered upon a definite policy of encour- 
aging and fostering the secondary industries existing 
in the country and of actively promoting the start of 
new ones, and with great success, in spite of a tem- 
porary setback owing to the depression which lasted 
from 1929 to 1932. The last Industrial Census is for 
the year 1932-33, before the trade revival had began, 
but it is estimated that whereas the number of 
factories in 1924-25 was 6866, there are to-day about 
7600, and the number of employees has risen from 
152,700 to nearly 190,000. Nearly all the new 
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factories are run by electricity and so swell the 
demand. A second factor, and one which has 
undoubtedly been the greatest stimulus to the 
expansion of old and the establishment of new 
secondary industries, is the prosperity of the gold 
mining industry, which, profiting by the receipt of 
the gold premium since the Union went off the gold 
standard at the end of 1932, has increased the value 


vaal Power Company, Ltd., to the gold mines. This 
company is dealt with later on. The Commission 
also took over from the South African Railway 
Administration the Colenso (Natal) power station, 
built to supply power for the electrification of a 
portion of the Natal main line. Later, it erected a 
power station at Salt River to furnish electricity for 
the electrification of the Cape Peninsula suburban 











ROSHERVILLE POWER STATION 


of its annual gold output from about £48,000,000 for 
1932 to £75,000,000 for 1935, and has increased its 
annual expenditure on stores and wages from 
£19,800,000 and £19,525,331, respectively, for 1932 
to £24,000,000 and £22,500,000 for 1935, while an 
additional 13,000 Europeans and about 60,000 natives 
have been employed. In addition to many of the 
existing mines having increased their outputs, 
several new mines have reached the producing stage 
and fifteen new mines are being developed, though 
some will not come into production for two or three 
years yet. Thus, with the demands of the gold mines 
for equipment, stores, &c., constantly increasing, the 
secondary industries, particularly the engineering, 
will have to increase their activities and consequently 
their consumption of electricity for power purposes. 
The consumption of electricity by the gold mines 
themselves will be mentioned later. 

A third factor in increasing the demand for elec- 
tricity is the Electricity Supply Commission, which 
was constituted by Act of Parliament in 1922 and was 
established in 1923. The capital required was at first 
supplied by loans granted by Parliament, but later 
on the public became interested and subscribed to 
various loans offered, until to-day the Government 
loans have been repaid and the loan capital of the 
Electricity Supply Commission at May 3lst, 1935, 
was £12,250,000, the whole of which had been publicly 
subscribed within the Union. Unquestionably the 
Electricity Supply Commission must be considered 
a most important factor, because it is a permanent 
institution, its functions being the establishment, 
acquisition, maintenance, and working of electricity 
supply undertakings, the investigation of new or 
additional facilities for the supply of electricity, 
the co-ordination and co-operation of existing under- 
takings, and the performance of other functions 
prescribed in the Act, the object being the provision 
of a cheap and abundant supply of electricity in the 
Union of South Africa. The Act also stipulates that 
it shall be a general principle of the Commission that its 
undertakings shall, as far as practicable, be carried on 
neither at a profit nor at a loss, and that its charges 
shall be adjusted from time to time so as to cover the 
cost of production, including the amounts required 
for interest on its loans, redemption of securities for 
those loans, and amounts to be set aside towards a 
reserve fund. Under its powers the Commission can 
exercise a sort of general control over the electricity 
undertakings of the country and see to it that the 
ratepayers’ money is not expended on uneconomic 
electrical undertakings. Should a town propose to 
erect and equip an electricity undertaking, the Com- 
mission investigates, at the request of the Adminis- 
trator, and if it be satisfied that it would be cheaper 


lines, and to supply other consumers. Another station 
was built at Congella (Durban, Natal) to supply the 
Durban Municipality. The Salt River station and the 
Cape Town City Council’s power stations are, by 
agreement, interconnected, and the output is pooled. 

Some of these power stations are illustrated on 
page 54 and herewith. Long-term agreements have 
also been entered into by the Electricity Supply Com- 





and wiser not to proceed with it, but to obtain its 
electricity in bulk from the Commission, it so reports 
to the Administrator of the province in which the 
town is situated, and in such case the Administrator 
would most probably refuse the town permission to 
spend money on its proposed scheme. The Com- 
mission also advises municipalities and reports on 
their electricity supply schemes. 

The Commission after being established took over 
control of the Witbank power station in the Trans- 
vaal, which was built for the Commission by the 
Victoria Falls Company to augment the supply of 
electricity furnished by the Victoria Falls and Trans- 








mission for the supply of power in bulk to the follow- 
ing consumers, which agreements have now been in 
operation for several years :—The Victoria Falls and 
Transvaal Power Company, Ltd.; the Corporation of 
Durban; South African Railways and Harbours ; 
the Corporation of Cape Town; and the town of 
Pietermaritzburg. The Commission furthermore sells 
power to a number of other consumers, including 











urban local authorities in the Transvaal, Natal, and 
Cape Provinces, their cable lines enabling them to 
supply consumers situated within economic distances 
from the routes of the cables. 

The total annual output of electricity from the five 
power stations—the fifth being the small Sabie 
hydro-electric station which serves some small gold 
mines in the Sabie district of the Transvaal—has 
now reached over 1,000,000,000 units, and the follow- 
ing particulars and statistics of the progress of the 
five stations since they came into full operation, 
together with similar data for the municipal power 
stations of Johannesburg, Cape Town, Durban, and 
Pretoria, will serve to indicate the great increase in 
the consumption of electricity in the Union and the 
further extensions contemplated in order to meet the 
additional demands already foreshadowed. In 1928 
for the first time all the Commission’s five stations 
were in operation, and the total units sold to all con- 
sumers that year was 627,912,295. For the year 
1934 the total units sold amounted to 985,161,494, 
and when at the end of May this year the report for 
1935 is available, the total will certainly be con- 
siderably over that for 1934. 

The boiler plant of the Commission at December 
31st, 1934, was as follows :— 


No. Rating of each 

Station. boilers. boiler per hour. Pressure. 
Witbank 16 70,000 Ib. 225 
Colenso 10 60,000 ,, 270 
Congella 6 60,000 ,, 270 
” 2 - 100,000 ,, 300 
Salt River a 60,000 ,, 270 
+ . 100,000 ,, 425 


The generating plant was as follows :— 


Sets. Rating, each 

generator. 

Witbank.. 5 20,000 kW 
Colenso .. 5 12,000 ,, 
‘si ae 2 6,000 ,, 
Congella . . 3 12,000 ., 
Be a 1 20,000 ,, 
Salt River 3 10,000 ,, 
” 2 20,000 ,. 
Sabie 3 450 , 


During 1925 two of the low-pressure boilers in the 
Salt River power station of the Cape Town under- 
taking were replaced by two larger boilers of a 
capacity of 100,000 Ib. each, steam being supplied at 
@ pressure of 425 Ib. per square inch. Two 20,000-kW 
turbo-alternators were installed at the Salt River 
power station, Cape Town, one 20,000-kW turbo- 








(CONGELLA) POWER STATION 


alternator at the Congella station, Durban, and four 
70—-80,000 Ib. boilers at Witbank power station. 

A beginning was made in July, 1934, with the con: 
struction of the Klip generating station undertaking 
near Vereeniging (Transvaal) and the system of 
supply within the area of the Rand extension under- 
taking. The licence to work the Klip station is 
ceded to the Victoria Falls and Transvaal Power 
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Company, Ltd. Plant of a capacity of 139,000 kW 
is at present being installed in this station, and further 
extensions are being undertaken later. It is expected 
to bring the station into operation in the first half of 
this year. 

Schemes for the supply of electricity to potential 
consumers in existing areas, and new areas, have been 
investigated, and an application has been made to the 
Electricity Control Board for an extension of the area 
of supply of the Natal Central undertaking. 


CarpE TOWN POWER STATION, 


Full particulars of the present equipment of the 
Cape Town power station and of the big new pro- 
gramme of expansion which the city is going to 
embark upon, comprising the erection of a new power 
station and the installation of two 40,000-kW 
generators, were given in THE ENGINEER of August 
23rd, 1935. This part of the new programme is 
estimated to cost £1,850,000, while provision is made 
for the installation later of a further three 40,000-kW 
units, and when these are installed and the necessary 
boilers, &c., the total expenditure will have amounted 
to £3,500,000. This programme is necessary to meet 
the rapidly increasing demand. Since the pooling 
arrangement was concluded four years ago, the capa- 
city of the Cape Town station has been increased from 
28,000 kW to 60,000 kW, and it is considered that 
by May of next year the maximum demand on the 
pooled stations is likely to be over 80,000 kW and 
that in 1938 it will reach 100,000 kW. 


DurBaNn ELectriciry UNDERTAKING. 

The Durban municipality, like Cape Town, is being 
partly supplied with electricity from the Electricity 
Supply Commission. The Durban electrical under- 
taking originally started operations in 1897. The 
generating sets, each of 120 kW capacity, were 
situated in the sewerage works at Durban Point, 
where a supply of steam was available. The present 
generating station in Alice-street was started up on 
May Ist, 1902, along with the electric tramway 
service, and has been extended from time to time. 
When the limit of the station had been reached as 
regards available space, negotiations were opened 
with the Union Government, as a result of which it 
was agreed that a new generating station be erected 
at Congella, near the head of the Durban Bay, by 
the Electricity Supply Commission, from which the 
Durban municipality would purchase current in bulk. 

The new station was put into commercial operation 
on November Ist, 1928, the Alice-street station con- 
tinuing in service on a gradually reduced scale until 
1932, since when it has been retained as a peak load 
station only to cope with the heavy demands during 
the winter months in each year. The plant has now 
been reduced to five units, with a total capacity of 
11,500 kW. The total installed capacity of the plant 
at Congella is now 68,000 kW and the maximum 
demand during the winter of 1935 was approximately 
48,000 kW. An intensive campaign for the electrify- 
ing of the homes of Durban’s residents was com- 
menced eleven years ago, domestic appliances being 
made available through an assisted purchase scheme 
on very easy terms. The success of this movement 
has been remarkable. 

For the municipal year ended July 3lst, 1935, the 
total number of units purchased from the Electricity 
Supply Commission was 141,894,965, and the total 


of the same height is to be erected alongside, and two 
others, 200ft. high, nearby for the two large sets. 


Preroria Evecrriciry UNDERTAKING. 


A full description of the Pretoria power station 
plant appeared in an article in THE ENGINEER of 
January 17th, 1936, which described the extensions 
carried out in 1935, including the installation of the 
new British Thomson-Houston 12,500-kW_ turbo- 
alternator, and two 100,000lb. per hour Yarrow 
{ boilers. The completion of this extension gives a 
maximum safe generating plant capacity .of 34,000 
kW, while the safe capacity of the boiler plant has 
been raised to 28,333 kW. During 1935 an order was 
placed for another boiler of 100,000 lb. per hour 
capacity, which is to be commissioned in March, 1937. 
When this has been installed the safe boiler capacity 
will be approximately 38,000 kW. 


OTHER UNDERTAKINGS. 


A similar tale of expansion in demand can be told 
with regard to practically every other electrical under- 
taking in the country, and although the quantities 
sold by them are, of course, smaller than in the case 
of the big towns, the percentage of increase is quite 
as great. 


VicroriA Farts PowER COMPANY. 

The largest producer of electricity in the Union is 
the Victoria Falls and Transvaal Power Company, 
Ltd., which practically supplies all the thirty-three 
producing gold mines of the Rand—only two generat- 
ing their own. The Victoria Falls Company also 
supplies electricity to some of the Rand munici- 
palities, but the quantity is negligible in comparison 
with the great quantity taken by the gold mines, 
whichamountsto over 1,700,000,000 units. Thefollow- 
ing is the present rated capacity of electric generating 
plant installed at the stations belonging to the 
Victoria Power Company and the Rand Mines Power 


Supply Company, a subsidiary company owned and 
controlled by it : 


Rosherville .. 60,500 kW 
Simmer Pan. . 40,000 ,, 
Brakpan ‘ . 48,000 ,, 
Vereeniging... . 139,100 ,, 


By arrangement with the Electricity Supply Com- 
mission, the Victoria Power Company system is also 
fed from the Supply Commission’s Witbank station, 
the rated capacity of which is 100,000 kW, and all the 
electricity generated at the new Klip station, at 
present under construction by the Victoria Power 
Company on behalf of the Electricity Supply Com- 
mission, will also be taken into the Victoria Power 
Company’s system. The present programme of 
extension contemplates the installation at Klip of 
six generating sets of a total rated capacity of 210,000 
kW, but the station has been designed for an ultimate 
capacity of 350,000 kW. Since the beginning of the 
year 1932, two 32,500-kW generating sets have been 
installed at Vereeniging power station, and a new 
compressor station has been established at Canada 
Junction in which there are three electrically driven 
air compressors, each of which is operated by a 
10,000 h.p. motor. 

In conclusion, the following facts furnished by the 
1932-33 Census of Industrial Establishments are 
included :—The total number of private and Govern- 
ment electric light and power stations in the Union 
of South Africa at that time was 224, compared with 
191 in 1928-29. In 1928-29 the number of units 
sold was 2,007 565,000; in 1930 it had risen to 
2,126,816,000 ; and in 1933, when trade and industry 
had revived, it was 2,462,191,000 units. To-day the 
total will no doubt be as much as 3,000,000,000, for 
the annual increase of the Victoria Falls Company 
alone was over 200,000,000 units more for 1935 than 
for 1934, and the rate of increase in demand is becom- 
ing greater as more gold mines are opened and other 





industries are inaugurated and existing ones extended. 
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N this article we complete our description of some 

of the more interesting engineering exhibits 

which were shown at the Royal Agricultural Show at 
Bristol. 


BLACKSTONE AND Co., Lip. 


Six different types of oil engines, some of them in 
actual motion, were exhibited on the stand of Black- 
stone and Co., Ltd., of Stamford. The largest of these, 
indeed the largest horizontal oil engine in the whole 
Show, was a single-cylinder 150 B.H.P. Blackstone 
spring-injection engine designed to run at 196 r.p.m., 





which attracted much attention. This engine is repre- 


The Royal Agricultural Show at Bristol. 


IL. 


(Concluded from page 31, July 10th.) 


the working parts. Cooling can be effected, as shown 
in Fig. 27, either by water contained in the engine 
hopper or by a radiator and fan, or a water cooling 
tank operating on the thermo-siphonic principle can 
be employed. 

It will be seen from Fig. 28 that all the running 
parts are enclosed in a strong cast iron frame, the 
upper part of which forms a tank holding the cylinder 
cooling water, while the sides of the frame are ribbed 
to assist the cooling. This frame is bored and faced 
to receive a detachable cylinder liner and combustion 
chamber and for the crank bearings. The piston is 
cast nickel-iron finished by grinding and is fitted with - 








units sold for all purposes was 129,891,302, an increase 
of 15 per cent. over the previous year. The average | 
purchase price per unit was 0-372d. In proportion | 
to its population Durban uses more electricity than | 
any other town in the Union. 


JOHANNESBURG ELECTRICITY UNDERTAKING. 


The City of Johannesburg came into existence in 
1886 when, passing from a “ mining camp,” it was 
proclaimed a township. In 1888 a company was 
formed and obtained a concession from the autho- 
rities to supply the town with gas. Following the gas 
enterprise, an electrical concession was granted, and 
with the amalgamation of the two there came into 
being the Johannesburg Lighting Company in the 
year 1891. Increase of the load and lack of space 
at the existing station resulted in a scheme for a new 
generating station on a Jeppe-street site, and in 
January, 1928, the new station, as it stands to-day, 
was completed, with a normal capacity of 30,000 kW. 
Negotiations between the Council and the Electricity 
Supply Commission resulted in permission to proceed 
with a scheme of extensions combined with partial 
supply from Victoria Falls power station. The capa- 
city of the Jeppe-street generating station at the 
beginning of 1935 had reached 40,000 kW, consisting 
of four 10,000-kW generators with six 60,000 lb. 
boilers. 

A present scheme of extension includes two 15,000- 
kW generators and one 20,000-kW generator, with 
six 100,000 1b. boilers and provision for a further 
20,000-kW set at a later date. For the winter of 
1937 the station will consist of four 10,000-kW sets, 
two 15,000-kW sets, and one 20,000-kW set, a total 
of 90,000 kW, with a partial supply connection from 
the Victoria Falls and Transvaal Power Supply Com- 
pany of 24,000 kW. This, it is estimated, will meet 
the demand until early in 1939, when the additional 
20,000-kW set will be installed. The latest design of 
concrete cooling tower is being erected for the 
extensions. This tower is 167ft. in height ; another 




















Fic. 27—18-24 B.H.P. 


sentative of units recently supplied by the firm for 
water pumping and lighthouse services. 

An entirely new engine, and one which was exhi- 
bited for the first time at Bristol, is the new ‘“‘ P.H.” 
hopper-cooled engine, illustrated in Figs. 27 and 28 
herewith. It has been designed to meet a demand for 
a reliable small power unit, which, while moderate in 
price, yet embodies the most recent oil engine 
practice. The “ P.H.” series of engines is built in 
three frame sizes with designed outputs of 10-16 
B.H.P. at 500-800 r.p.m., 14-19 B.H.P. at 500-700 
r.p.m., and 18-24 B.H.P. at 500-650 r.pm. The 
engine herewith illustrated is the largest size last 
named, and it has a bore of 7}in. with a stroke of 
9}in. As our illustrations indicate, a totally enclosed 
design has been adopted with forced lubrication to 








Ol ENGINES—BLACKSTONE 


the usual rings. A fully floating type of gudgeon pin 
is used, made of hardened steel, and the connecting- 
rod has phosphor-bronze bearings. The air and 
exhaust valves are vertically opposed with the com- 
bustion chamber between them. It is of the firm’s 
patented ‘“Swurl” form. A C.A.V.-Bosch fuel 
injector is situated in the head and sprays into the 
combustion space. The air and exhaust valves are 
made of heat-resisting steel, machined and ground, 
and the exhaust valve is provided with a hood for 
deflecting the exhaust gases away from the stem and 
guide, thereby preventing carbon formation. The 


totally enclosed valve gear which operates the air and 
exhaust valves consists of cams operating pull rods 
through bell-crank levers, the cams bemg driven 
All the 


by spur gears from the engine crankshaft. 
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valve lever fulerums are lubricated by grease gun 
connections. A governor of the. centrifugal pattern 
driven from the crankshaft by means of spur gear is 
provided. 

For lubrication a plunger pump draws oil contained 
in the engine bed through a gauze filter and delivers 


be supplied either at the side or the back of the 
machine. 

The All-Crop harvester—see Fig. 30—has been 
designed to deal effectively with all kinds of grain. 
Its principal feature is the use of a full-width 5ft. 
bar type cylinder, which extends across the entire 
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FiG. 28—SECTIONS OF BLACKSTONEJOIL ENGINE 


it to the engine bearings, crank pin, gudgeon pin, 
governor, and valve gear. The piston is lubricated by 
splash and the cams and bell-crank levers by splash 
and oil mist, whilst the valve lever fulerums are gun 
lubricated. 

The engine, we noted, is efficiently silenced and 
runs quietly. It is designed to use the lighter grades 
of fuel oil up to a viscosity of 75 secs. and a specific 
gravity of 0-9, and can be easily started by hand, 
a lever being fitted for lifting the air valve and placing 
the engine on “‘ no compression.”” When a fair speed 
has been obtained the decompressor lever is dropped 
and the engine immediately commences to fire and 
run up to speed. The engine we have described can 
be supplied on skids as a transportable unit or as a 
stationary unit, both these types beimg shown in 
Fig. 27, or on wheels arranged as a portable engine. 


ALLIS-CHALMERS MANUFACTURING COMPANY. 


In Fig. 29 we illustrate the new “WC” type 
tractor shown by the Allis-Chalmers Manufacturing 
Company, of 728, Salisbury House, London, E.C.2, 
which, in association with the “ All-Crop ”’ harvester 
shown in Fig. 30 was a prominent exhibit on the 
firm’s stand at Bristol. The harvester, we may state, 
gained one of the two 1936 Silver medals awarded 
by the Royal Agricultural Society of England at the 
Bristol Show. The tractor was specially designed to 
work with pneumatic tires, and has a designed output 
of 12/20 H.P., when working on paraffin fuel. The 
engine is a four-cylinder unit with a bore of 4in. 
and a stroke of 4in. and a normal speed of 1300 r.p.m. 
Forced lubrication is provided, and the general design 
of the engine incorporates the firm’s latest tractor 
practice. There are four ahead speeds, 24, 34, 43, 
and 9} m.p.h., with a reverse speed of 2 m.p.h. A 
feature of the design is the wheel arrangement; any of 
fifteen different wheel combinations ean be made. 





Our engraving shows two rear wheels and a single 


width of the cut, The thresher body is oversize with 
a straw rack and cleaning shoe area equal, it is stated, 
to that of an ordinary 10ft. cut machine. The straw 
is delivered to the rack in a wide thin stream from 
the 5ft. cylinder, and is carried back at a rapid rate. 
The straw rack and cleaning shoe are 32in. wide and 





from the centre of the pulley. This operation is 
conveniently carried out by removing and replacing 
the bolts which hold the cheeks or discs of the pulley 
in place. 

The cylinder has eight rubber-faced steel angle 
bars and five reinforcing heads, In front and below 
the cylinder is an adjustable rubber-faced shelling 
plate which stems the grain and also acts as a concave. 
The two concaves, which are made of block rubber, 
are arranged directly below the cylinder. The 
cylinder is mounted in ball bearings and facilities 
are provided to raise and to lower it easily, in order 
to secure the proper spacing between the bars and 
coneaves for the correct handling of the various 
crops which have to be dealt with, The machine is 
equipped with an 18-bushel grain bin, and a bagging 
platform and chute is also available. A straw spreader 
can also be supplied. 


E. H. Benratt and Co., Lrp. 


Among the extensive exhibits of cultivating and 
food-preparing machinery shown by E. H. Bentall 
and Co., Ltd., of Heybridge Maldon, Essex, was the 
“Kent”? root gapper, which was entered for the 
Society’s Silver Medal. This machine has_ been 
designed for the mechanical singling of seedlings 
grown in rows, such as sugar beet, mangels, &c., its 
object being to remove the seedlings not required and 
to leave undisturbed the regularly spaced plants. 
One of its novel features is that by the lifting of 
handles by the operator, the spacing may be varied 
at places where the plants to be thinned are very 
irregular. 


Sir Bernarp E. GREENWELL, Br. 


Another grass and crop drying plant which we 
illustrate in Fig. 31 was that exhibited by Sir Bernard 








Fic. 30—“AtL -CROP"' HARVESTER 


almost 10ft. long, with 26 square feet of separating 
area over the rack. Ball and roller bearings are 
fitted throughout, some thirty-one such bearings 
being employed. Another interesting feature is the 
use of V-belt drives imstead of chains or flat belt 





AND THRESHER-—ALLIS - CHALMERS 


E. Greenwell, Bt., of Marden Park, Woldingham, 
Surrey. In this plant the grass or crop to be dried 
is brought into direct contact with high-temperature 
inert gases, produced by the combustion of foundry 
coke in a furnace. The grass is fed into the dryer 











Fic. 29-12-20 H.P. PARAFFIN - ENGINED TRACTOR—ALLIS - CHALMERS 


front wheel with pneumatic tires, but other arrange- 
ments include two closely spaced front wheels, 
also a wide arch front axle giving the same distance 
between the front and back wheel treads. The rear 
pneumatic tires are 11-25in., 24in. diameter tires, 
with a 5-25in., 17in. diameter tire at the front. The 
alternative steel wheels are 40in by 6in. rear, and 
24in. by 4in. front wheels. A power take-off can 














drives.. By means of adjustable sheave pulleys, the 
speed of the cylinder can be varied from 425 to 
1700 r.p.m., while similar adjustments can be made to 
increase or decrease the speeds of the rack, shoe, 
sickle, and header. These speed variations are 
obtained by removable shims, which vary the distance 
between the discs of the V-belt, pulley sheaves, 
allowing the belt to run nearer or farther away 





FIG. 31—GRASS DRYING PLANT—GREENWELL 


by an endless conveyor and passes with the gases 
along a sinuous path of about 9in. diameter pipes 
contained in an insulated rectangular chamber. 
An exhaust fan and a cyclone collector are fitted. 
Experiments are being continued on the drying of 
various crops by this method, and we hope at a 
later date to be able to give a fuller account 
of the results obtained with this simple form of 
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dryer, which was entered for the Society’s silver 
medal. 


THE INTERNATIONAL HARVESTER CoMPANY, LD. 


From a very large exhibit of tractors and imple- 
ments shown by the International Harvester Company 
of Great Britain, Ltd., of Harvester House, 259, City- 
road, E.C.1, we have chosen for illustration a novel 
group of implements arranged on a moving turntable 
in order to show how quickly machines such as a 


of 2}, 3, and 3$ m.p.h. and a reverse speed of 2} m.p.h. 
There is an 800 r.p.m. belt pulley and a 538 r.p.m. 
power take-off. The rear wheels have a normal dia- 
meter of 54in. with 6in. rims, and the gauge of the 
front wheels is adjustable between 44in. and 64in. for 
working in various widths of rows. 


A. C. Bamuert, Lrp. 


A noteworthy exhibit on the stand of A. C. Bamlett, 
Ltd., of Thirsk, Yorkshire, was the ‘‘ Momore”’ 











FIG. 32—MOTOR - DRIVEN HORSE- DRAWN MOWER—-BAMLETT 


mower, a binder, a cultivator, a sugar beet lifter, and 
a tractor plough could be attached to or detached 
from the draw-bar of an International F-12 ‘‘ Farm- 

















FiG. 33—DRAW - BAR—INTERNATIONAL 


all’ tractor. A general view of the implements and 
the tractor is given in Fig. 34, while Fig. 33 shows the 
arrangement of the draw-bar. These simple operations 








motor mower, to which brief reference has been made 
in former years. This year the mower was successful 
in gaining a silver medal. A view of this machine is 
reproduced in Fig. 32. It is really a two-horse mower, 
but can be easily pulled by one horse, as a 24 H.P. 
Villiers two-stroke air-cooled petrol engine of 196 c.c. 
capacity is used to drive the crankshaft direct through 
asimple clutch. The usual gear wheels associated with 
&@ grass mower are eliminated and the knife speed is 
made independent of the speed of the horse. This 
has been found of great advantage when dealing with 
heavy crops or working under wet conditions or m 
hilly districts. 

Under ordinary conditions the machine we have 
described will cut 10 acres a day at a cost of approxi- 
mately two gallons of petrol. The mower we illus- 
trate has pneumatic-tired wheels. Various other 
types of Bamlett mowers, rakes, and potato diggers 
were also shown on the stand. 


Some OrHerR EXuisits. 


In general there was a noticeable increase in the 
use of welding, both in the construction and the 
repair of agricultural machinery. In this connection 
there was-shown on the stand of W. N. Nicholson 
and Sons, Ltd., of Newark-on-Trent, a new fourteen- 
tine heavy tractor cultivator which, with the excep- 
tion of renewable wheel centres and chilled cast iron 
shares, was built up entirely of fabricated wrought 
iron and high-tensile steel. This new implement 
embodies a simple parallel self-lift with adjustable 
working depth, a special hitch, and high-pressure 
grease lubrication, and the crank axle is mounted 
in steel bearings with renewable gun-metal linings. 





were demonstrated at frequent intervals during the 


The British Oxygen Company, Ltd., demonstrated 








Fic. 34—"* FARMALL" TRACTOR AND IMPLEMENTS—INTERNATIONAL 


days of the Show and aroused considerable interest. 

The “ Farmall” tractor has a four-cylinder engine 
with a bore of 3in., a stroke of 4in., and a governed 
speed of 1400 r.p.m. There are three forward speeds 








welding and cutting, and the use of new welding 
materials. 
various types of grinding and crushing mills were on 
view, along with a new type of spring flexible coupling, 





On the stand of R. Hunt and Co., Ltd., 


introduced by the B.T.H. Company, and described 
and illustrated in our issue of March 27th, 1935. 
Refrigerating machinery for dairy services and 
other uses was exhibited by J. and E. Hall, Ltd., of 
Dartford, and L. Sterne and Co., Ltd., of Glasgow. 
The Alfa-Laval Company, Ltd., of Great West Road, 
Brentford, Middlesex, showed dairy equipment, and 
modern lubrication practice as applied to farm and 
industrial machinery was to be seen on the stand of 
Tecalemit, Ltd., of Great West Road, Brentford, 
Middlesex. 

In combination with Imperial Chemical Industries, 
Ltd., and the Thames Bank Iron Company, Ltd., 
Boulton and Paul, Ltd., of Norwich, showed a special 
method of soil heating in which light gauge copper 
pipes were employed joined together with 
“ Instantor”’ or ‘“ Endex” fitting and buried .in 
the soil about 2ft. down and 3ft. apart. They were 
connected to existing surface heating pipes, and 
hot water was circulated through them by means of 
a Holden and Brooke electric pump. An electric 
thermostat stopped the pump when the soil reached 
the desired temperature and started it again when 
required. 








The Quarter’s Shipbuilding Returns 





THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the 
end of June last show that in Great Britain and Ireland 
there is an increase of 6371 tons in the work in hand as 
compared with the figures for the previous quarter. The 
present total of tonnage under construction—848,732 
tons—exceeds by 288,411 tons, or upwards of 50 per 
cent., the tonnage which was being built at the end of 
June, 1935, and is the highest quarterly total recorded 
since December, 1930. It exceeds the aggregate tonnage 
now under construction in the four leading countries 
abroad. About 64,000 tons—7-6 per cent. of the tonnage 
now being built in this country—are intended for registra- 
tion abroad or for sale. 

The tonnage now under construction abroad, excluding 
Russia, for which no figures are available—1,102,273 tons 
—is about 124,500 tons more than the work which was 
in hand at the end of March last. The leading countries 
abroad are: Germany, 365,179 tons; Japan, 156,811 
tons; Holland, 148,005 tons; Sweden, 124,250 tons; 
United States of America, 90,275 tons; and Denmark, 
71,620 tons. 

In one of the tables it is shown that, of the tonnage 
being built abroad, 394,034 tons, or 35-7 per cent., are 
intended for registration elsewhere than in the country of 
build. 

The total tonnage under construction in the world, 
excluding Russia, for which no figures are available, 
amounts to 1,951,005 tons, of which 43-5 per cent. is 
being built in Great Britain and Ireland, and 56-5 per 
cent. abroad. The quarterly total for the world shows an 
increase of 130,891 tons over the figures at the end of 
March last, and is the highest recorded since March, 1931. 
In Great Britain and Ireland, construction was com- 
menced upon 282,822 tons during the last three months, 
an inerease of 49,799 tons as compared with the corre- 
sponding total for the March quarter. During the quarter 
ended June last, 167,958 tons were launched in Great 
Britain and Ireland, a decrease of 26,317 tons as compared 
with the previous quarter. Similar figures for abroad are 
390,452 tons commenced, and 298,854 tons launched, 
showing, as compared with the previous quarter, an 
increase of 38,336 tons in the tonnage commenced, and of 
96,453 tons in the tonnage launched. 

Steam and motor oil tankers under construction in 
the world amount to 79 vessels of 656,626 tons of which 
23 vessels of 179,980 tons are being built in Great Britain 
and Ireland, 16 vessels of 141,380 tons in Germany, 
9 vessels of 77,140 tons in the United States of America, 
8 of 73,800 tons in Sweden, 8 of 57,540 tons in Holland, 
4 of 37,570 tons in Denmark, 4 of 34,865 tons in Japan, 3 
of 20,220 tons in Spain, and 1 of 15,456 tons in France. 
Of the 848,732 tons under construction in Great Britain 
and Ireland at the end of June, 430,146 tons consisted of 
motorships, while at the same date the motorship tonnage 
being constructed abroad—754,085 tons—was 410,002 
tons in excess of that of the steamers. 

The vessels being built in the world at the end of June 
include 8 steamers and 38 motorships of between 8000 
and 10,000 tons each; 8 stedathers and 24 motorships of 
between 10,000 and 20,000 tons ; 3 steamers and 2 motor- 
ships of between 20,000 and 30,000 tons, and 1 steamer 
exceeding 30,000 tons. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 658,000 H.P.; this 
figure includes 64 sets of turbine engines of about 280,000 
S.H.P. The horse-power of the steam reciprocating 
engines—about 378,000 H.P.—represents: 21-8 per cent. 
of the total horsé-power of marine engines now being 
built in the world. The figures for oil engines aggregate 
approximately 1,075,000 H.P., and comprise 62-0 per 
cent. of the world’s total horse-power of marine engines 
under construction. 

Of the merehant shipbuilding in hand throughout the 
world at the end of June, 1,342,970 tons, or nearly 69 
per cent., are being built under the inspection of Lloyd’s 
Register. Of this total, 760,610 tons, representing 
almost 90 per cent. of the tonnage being built here, are 
under construction in Great Britain and Ireland; while, 
of the tonnage being built abroad, 582,360 tons, or 52-8 per 
cent., are being constructed under the inspection of Lloyd’s 
Register. 








THE new Union-Castle motor liner ‘“‘ Dunnottar Castle ” 
has left for South Africa on her maiden voyage. When 
her sister ship, the ‘“‘ Dunvegan Castle,” enters service 











there will have been four new vessels placed in the com- 
pany’s South African service during 1936. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
oe i ania: ) 


EMPLOYMENT OF FOREIGN 
REPRESENTATIVES. 


Six,—The presidential address by Colonel A. E. David- 
son is instructive, and I wish to refer to a paragraph in 
your issue of November 15th, 1935, which begins: ‘ On 
the other hand, employees at home should be glad of the 
services of men with such experience,” &c. 

I would wish to associate that paragraph with com- 
mercial salesmen as well as with engineers. It is a pathetic 
fact that men who have spent their lives abroad get no 
encouragement to remain at home. Once abroad, always 
abroad. Yet we, as salesmen and commercial men (I 
am not an engineer, unfortunately), have been fighting 
the exporter’s battle for him. Particularly men all over 
South America. I say “ particularly,” for we have had 
to meet the competition of all comers—Germans, Italians, 
Japs, French, Checo Slavs, Yugo Slavs, &c., a competition 
which, in British Colonies, is handicapped by, let us say, 
(1) the preference of the Colonial buyer for British goods, 
and (2) by the preferential tariff in favour of British goods 
over those of other nationalities. 

In South America the British salesman is handicapped 
by the slowness of the British manufacturer to adapt 
himself to local market requirements. Possibly, the 
importance of Colonial trade to the British manufacturer 
makes the South American trade appear in the light of 
a poor second, and in some trades may justify his “* take 
it or leave it ” policy. 

Nevertheless, South America has a big future before 
it, and notwithstanding the establishment by every 
country of national industries to develop national resources 
and make them independent—a ball which has now been 
set a-rolling and cannot be stopped—there is still room 
for active British salesmen whose work will react favour- 
ably on British exports. 

It may be that British manufacturers will have still 
further to develop their subsidiary business to take advan- 
tage of the national laws of each State, and in so doing 
they will have to provide a stream of prime mover 
(machinery) or raw material in some form to compensate 
for the ‘deficiencies ** (exigencies) of the “ national ” 
ideas of the particular country they trade with. 

South America, with the exception of Brazil, whose 
language is Portuguese, is entirely Spanish in language 
from Panama to Cape Horn. 

British firms and banks have numerous employees 
from home who form the backbone of their respective 
stafis. They also pick up good Britishers on the spot, 
many of whom turn out superior to the three or five-year 
contract man. 

Only a small percentage of these employees reach 
positions of comfort and affluence. Many of them marry 
and have to sacrifice their earnings to send their children 
home to England or Scotland for education, so that 
they may enjoy some of the advantages of home training 
and “ atmosphere,”’ and so keep the real British sentiment 
alive and our flag flying. 

Nowadays, though, with the new “national” senti- 
ment, this idea is becoming increasingly difficult to work 


HOME 


out, 


“ national’’ views disregard these (whether British or 
foreign) certificates and insist on “ national ’’ certificates 
being obtained, with the consequent delay of a further 
year or two. 

The point here, 
from the South 


therefore, is that either one retires 
American countries and goes home 


with one’s family, or one elects to let his children take | 


their chance at native—or national—schools and uni- 
versities, and so drift away considerably from either 
British or foreign standards. This is the case of the 
great majority of clerks of British or foreign origin. 


paragraph above referred to to appeal to me. As in the 
engineer’s world, so in the commercial world, employers 
at home show no interest in the man who has spent his 
years abroad getting export trade for them. Even the 
big firms in these countries do not seem able to work 
out a policy whereby a clerk in due time after satisfactory 
service abroad might look forward to returning to their 
British office and so give Britain the benefit of experience 


as, although these children may return with a pro- | 
fession and the corresponding British certificate, the new | 


something whereby registers could be opened at any 
British Consulate in any country--from China to Peru— 
of British subjects employed abroad, but desirous of 
| obtaining a position at home. The D.O.T. could file 
| these and, giving each one a ‘‘ number,’’ advise these 
| numbers periodically, using the number instead of the 
| name for publication purposes. 

| A man employed will not wish to give up his post 
without having something in view. Air mail services are 
world wide and rapid nowadays, so that any employer 
interested in some application from abroad, whether 
because of language proficiency or other capabilities, 
could quickly get all necessary details and there would 
only be the length of voyage between employee (pro- 
spective) and employed. 

Acquaintance with the customs of Spanish countries, 
knowledge of Spanish, should be an asset in any British 
export office or factory whether in London or other city, 
but few men abroad have the necessary capital to risk 
resignation abroad for the problematical post at honte, 
even if they have no “ pretensions’? to more than a 
“ living ” salary. 

Something ought to be done to help not only engineers, 
but, as I indicate, salesmen and clerks, who have served, 
let us call it, ‘their apprenticeship ” abroad, so that 
they may get home to a reasonable post where their 
foreign experience would be of advantage to manufac- 
turers and traders and help the British manufacturer to 
get the viewpoint of the foreigner. The foreigner wants 
British articles for their quality, but is up against designs 
and/or price, where the Continental and/or North 
American offer something cheaper and, at the same time, 
more attractive. Pro Patria. 

Chile, June 17th. 


THE POWER OF LOCOMOTIVES. 

~In your issue for July 3rd you state in the leading 

commenting on the new 2-6-2 three-cylinder 
mixed traffic locomotives for the L. and N.E.R., that, 
‘** without fear of contradiction ” this engine *‘ can be said 
to be the most powerful running on ten wheels in this 
country.’’ If you are referring to boiler power, probably 
this engine can claim the title, but, on the other hand, 
there are several ten-wheeled locomotives, both of the 
4-6-0 and 2-8-0 types, which are considerably more 
powerful in tractive effort, and although I am quite aware 
that nominal tractive effort is valueless without the neces- 
sary boiler power to maintain it, the examples I have in 
mind are not by any means over-cylindered. The most 
obvious design which appears to have escaped your notice 
is the “ King” class four-cylinder 4-6-0 locomotive of 
the Great Western Railway, which develops a tractive 
effort of 40,300 lb. per square inch, as against 33,730 Ib. of 
the “* Green Arrow.” The heating surface of the former is 
somewhat less than the latter and the engines weigh 
89 tons and 93 tons 2 ewt. respectively. As far as I am 
aware, the G.W.R. engine has proved very satisfactory 
on heavy duties, both for high speed and hauling power, 
being a very reliable type. There are several less famous 
types which might be mentioned, but some of the better 
known ten-wheelers, which are a matter of a few pounds 
only below the power of the Gresley engine, are the 
** Royal Scots”? and the ‘ Lord Nelsons,’’ the G.W.R. 
** Consolidations *’ (35,3801lb.) are a good deal more 
powerful. James A. WHALEY. 

Radclifie-on-Trent, July 7th. 

[Tractive effort, as our correspondent recognises, is not 
really a measure of the ‘ power” of a locomotive. Just 
comparisons cannot be based upon it alone. Boiler 
capacity, enabling a high tractive effort to be attained at 
high speed, is an essential factor in estimating the power of 
locomotives. If it is taken into account then we believe 


Sir, 
article, 





our statement may be accepted as a fact.—Ep. THE E.]} 








| New England Floods of 1936. 


Now it is this situation which causes Colonel Davidson’s | 


THE floods which occurred in New England in March 
last are regarded as typical for the north-eastern section 
of the United States. Mr. H. P. Eddy, jun., M. Am. Soc. 
C.E., in the May issue of Civil Engineering (U.S.A.), 
observes that, since some of the records were made by 
engineers who were, at the time, more concerned with 
saving life and property than with strict accuracy in their 
computations, the information should be regarded as 





gained abroad. No, a man concludes his three or five- | 


year contract and goes home on leave. 
not be offered a new contract. If, for family or other 
reasons, he cannot accept, he has lost out because home 
firms think he has “lost touch” through having been 
abroad. 

If a new contract is accepted and, again; a number 
of years are spent abroad, possibly with a family growing 
up meantime, there is no incentive for a return home to 
be looked forward to. On deciding to settle at home, 
in nine cases out of ten, it means severing connections 
with the firm and “taking a chance’’—a very long 
chance—of picking up employment at home for the sake 
of his sons and daughters whom he may wish to see getting 
the benefits of British atmosphere rather than South 
American. 

It may be difticult to change such customs on 
part of the big firms, but many of the results seen in 
Chile remind us that “‘ man’s inhumanity to man makes | 
countless thousands mourn.” 


He may or may | — 


Area of 


Locality. catchment, 





Discharges, cusecs. 


New England which occurred early in November, 1927, 
and to which references are made in Mr. Eddy’s article, 
were described and discussed in Engineering-News-Record, 
November 10th and 17th, 1927, the articles including a 
contribution from Professor H. K. Barrows. In March 
of the present year there occurred, on most of the New 
land streams, two major floods, one with its peak from 
the 13th to the 15th, called the “ ice flood,” and one with 
its peak from the 19th to the 21st, known as the “ great 
flood.” 

Rainfall.—The weather had been unseasonably cold, 
without thaws, until late in February. There was a thick 
snow blanket and the ground surface was frozen. Warm 
weather began on March 9th and continued for the rest of 
the month. Night temperatures seldom fell below freezing 
point and day temperatures were usually above 50 deg. 
Fah., sometimes reaching or exceeding 60 deg. Fah. The 
two periods of intense rainfall were the 12th and 13th and 
the 19th to the 21st. 

The region of greatest rainfall extended from the basin 
of the Connecticut River, across those of the Merrimac, 
Saco, Presumpscot, and Androscoggin rivers into that of 
the Kennebec River. This | area received 12in. in 
eight days and a fall of 21}in. in twelve days was recorded 
at Pinkham Notch. 

The maxima in three other areas of somewhat less 
intense rainfall were 8in. to 9in., presumably in eight days. 
Over the basins of the three principal rivers the falls in 
the eight-day and twelve-day periods were :—Connecticut, 
11,345 square miles, 4-9in. and 6-Qin.; Merrimac, 5015 
square miles, 5- 7in. and 6-9in.; Androscoggin, 3470 square 
miles, 6-6in. and 9-7in. At seven stations the maximum 
falls in one and in two days were :—Inches, 6-46 and 
10-32, 5-07 and 5-46, 2-20 and 2-72 (9-83in. in twelve 
days), 3-69 and 4-18, 4:98 and 5-44, 3-45 and 4-15, 
2-49 and 4-70. 

Snow.—Nearly all the snow ran off during the floods. 
The estimated average depths of snow over the river basins 
were :—Androscoggin, 24in.; Merrimac, 12in.; Con- 
necticut, 13in.; the respective depths after the flood were : 
2in., a trace, lin. From scant data it is estimated that the 
average water depths of the thawed snow were :—Over 
the whole area, 9in.; and over the basins of the Merrimac 
and the Connecticut, about 4in. For the twelve days 
rainfall and snow together are estimated to have reached 
a depth of 19in. in the basins of the Androscoggin, 1 lin. 
in the Merrimac, and 10in. on the Connecticut. 

Comparisons with Previous Floods.—Although the dis- 
charge of the Connecticut River at White River Junction 
was only about 80 per cent. of that of the 1927 flood, the 
flows below that confluence were from 25 to 50 per cent. 
greater than in 1927. On the Lower Merrimac they were 
perhaps 75 per cent. greater than in 1852 and 75 to 100 per 
cent. greater than in 1896. On the Swift and Ware rivers 
the flows were about four times those of 1927. Measured 
on the Connecticut River by the Geological Survey, with 
sounding lines and a current meter, the flow was 277,000 
cusecs, or 97 per cent. of the peak discharge as given by 
depth on the gauge. Measured from a cableway across 
the Merrimac, a flow of 147,000 cusecs was 50 per cent. 
greater than the previous record, though the peak, which 
occurred in the night, was missed. On the Connecticut 
River the rise was more rapid than in any previously 
recorded flood, the height attained, at one point, 6ft. 
greater, while the water level remained above previous 
high flood marks for long periods, such as 63 hours and 
57 hours on the Connecticut and on the Androscoggin 
River 110 hours. 

Operators of many of the water power systems foresaw 
that an unusual flood would occur and lowered the water 
levels in their reservoirs in time to accept large volumes 
of flood water. 

An ice jam on the Androscoggin River attained a length 
of 7 miles and, it was reported, a height of 30ft. above the 
water. When it moved it travelled 18 miles in 1} days. 
In the Connecticut basin ice jams occurred in the earlier 
flood, the “‘ ice flood ,” and masses of ice stranded on the 
plains were picked up and carried away by the “ great 
flood.” 

Flood Damage.—The damage caused was very great, 
especially to bridges and roads, and to a somewhat less 
extent to dykes, dams, water and sewerage systems, and 
gas and electric services. The waterways of many bridges 
proved inadequate. Damage to private property was far 


‘| greater, mention being made of houses, farms, railways, 


and industries. One concrete dam which failed had a 
vertical upstream face, and Mr. Eddy observes that the 
question is raised as to the wisdom of such a feature, the 
dam having “folded right over” when the ice struck it. 
As the flood progressed the telephone system failed. Some 
engineers set up short-wave radio stations at their offices 
or in motor cars and pressed into service amateur broad- 
casting stations upstream. 


Tue Ron-orr Ficures. 


In the table drawn up to accompany the present review, 
columns 1 to 5 are taken from a table in Mr. Eddy’s 


New England Floods of November, 1927, and March, 1936. 


1936 flood 
formula coefficients. 


Cusecs 
per square 
mile, 1936. 








square 
miles. 
Connecticut River : 
White River Junction 
Vernon, Vermont 
Holyoke, Mass. .. .. 
Thompsonville, Conn.. . 
Merrimac River : 
Souhegan, N.H. .. 
Franklin Junction 
Lowell, Mass. ee 


4,120 
6,220 
8,120 
9,740 





171 
1,510 
4,424 





! 
Other streams : 
the | 


| 
| 
| 
| 


Androscoggin River : 


Inflow, Gulf Is. Pond. . 1,810 





416 
184 
97 


Blackstone River 
Swift River .. 
Ware River .. 


Nov., 1927. 


131,000 
155,000 
169,000 
199,000 


9,300 (1924) 
67,000 75,000 


75,800 
104,000(1852) 
58,000 
12,900 


2,300 | 
1,380 | 


March, 1936. Ryves. Dickens. 
107,000 
185,000 
222,000 
285,000 


17,000 


208 
264 
260 
291 


416 
546 
550 
625 


358 
310 
321 


552 
570 
644 





174,000 


794 
867 


1,480 


220,000 to 
1,615 


; 

240,000 | 
| 

| 

! 





146 
167 
192 


241 
259 
281 


13,450 
8,350 
5,950 








As a partial remedy in protection of the hardworking | tentative, pending the publication of a report which is | article, columns 6 and 7 being added in order that the 


clerk or salesman who wants to find an opening at home, being prepared by the United States Geological Survey. 
perhaps the Department of Overseas Trade could organise ' It may be useful to recall that the then record floods in | able that, having regard to the topography and climate of 


figures may be compared on a common basis. 


It is prob- 
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New England, coefficients such as 600 in the Ryves 
Q=C (A)? and 300 in the Dickens Q=C (A)? formule 
would have been adopted by English engineers for most 
parts of that region. The values given would probably 
have been considerably higher for the overflow weirs of 
large reservoirs ; but as regards the very high coefficients 
corresponding to the peak of the flood on the Androscoggin 
River no opinion in respect of such prevision can be 
expressed without full information as to the conditions 
and to the data of temperatures in the period during which 
the snow usually thaws. Y 

It may be observed that a rainfall and snow thaw 
amounting to 19in. over 1810 miles of the Androscoggin 
basin corresponds to a run-off, if taken as uniform over 
the period, of 77,037 cusecs, the peak run-off having been 
about thrice that figure. 

The engineers who were called upon to take measures 
to save life and reduce, as far as possible, damage to 
property seem to have shown remarkable promptitude, 
resourcefulness, and energy in the grave emergency. 








Roaring Meg Hydro-Electric 
Development, New Zealand. 


DEVELOPMENT of hydro-electric power in Central 
Otago, New Zealand, was advanced a further stage when 
the Central Otago Power Board’s scheme on the Roar- 
ing Meg was officially opened by the Minister of Public 
Works, Mr. R. Semple. The Chairman of the Central 
Otago Electric Power Board, Mr. Bringans, said it had 
been evident three or four years ago that more power 
would be required than could be obtained from the Teviot 
Power Board, and, after investigations had been carried 
out, the Roaring Meg had been chosen as a most suitable 
stream to be harnessed. The whole of the work had been 
carried out under the direct supervision of the Board’s 
engineer, Mr. A. E. Ellis, who had been assisted by his 
brother, Mr. M. Ellis. The work had been in operation 
for fourteen months, and it was satisfactory to record that 
during that time there had not been any mishap or accident 
of any kind. The estimated cost of the work was £42,000, 
and it had been carried out in round figures at about 
£40,000. The reticulation of the Matakanui district, 
which was estimated to cost about £20,000, had been done 
for under £19,000. 

The waters of the Roaring Meg stream are diverted by 
means of a weir into an all-welded concrete-lined steel 
pipe, 14 miles in length, tapering from 30in. to 26in., 
then to 22in. diameter. The water reaches the power 
station, which is of reinforced concrete, under 987ft. of 
head, and is delivered to two double-jet Boving pelton 








wheels with deflector control. These drive two 800-kW 
Metrovick alternator sets with over-size exciters, con- 
trolled by rapid-acting voltage regulators to provide against 
dredging fluctuations. Power is generated at 6600 volts, 
and passes through a controlling and metering switch- 
board to the outside transformer sub-station, from which 
one line runs 10 miles to Cromwell at 6600 volts, the other 
26 miles to Earnscleugh at 33,000 volts, where a synchron- 
ous condenser acting under its own vol regulation 
maintains the voltage constant at the delivery end of the 
line. Some photographs illustrating the development 
are reproduced above. 








Composition for Low-Alloy 
High-Strength Steel. 


THERE is a considerable and growing demand in the 
United States for the new low-alloy high-strength 
steels, and in view of the many steel compositions of this 
type that have appeared on the market, the Inland Steel 
Company has undertaken a study of the effects of various 
alloy elements in order to select the composition most 
logical metallurgically, and with due regard to economic 
aspects. The results of this research work have been 
presented to the American Institute of Mining and Metal- 
lurgical Engineers in a paper by Messrs. J. H. Nead and 
J. W. Hall and 8. Epstein. From that paper the following 
information is condensed and abstracted. 

With 75 per cent. higher yield strength and 50 per cent. 
higher tensile strength than plain carbon structural steel, 
these low-alloy steels permit 20 to 40 per cent. reduction 
in weight and 10 per cent. or more increase in paying load 
in the construction of railway carriages and wagons, 
buses, motor trucks, and other material-handling equip- 
ment. Their cost is sufficiently low that the lighter con- 
struction built of such steel is highly economical, and in 
some cases may be as cheap as equipment built of plain 
carbon steel. A distinction between these new low-alloy 
steels and ordinary steels is that the latter are usually 
heat treated—that is, quenched and tempered—while 
the former are not susceptible to such treatment. The 
desirable properties of the low-alloy steel can be obtained 
in the as-rolled, air-cooled, or annealed condition; the 
same as with mild carbon steel, so that there is no need 
for heat treatment. Such steels can be formed hot 
or cold, their properties are not changed appreciably 
by hot forming, they can be welded readily, and there 
is neither hardening nor softening as a result of the 
welding heat. These characteristics have given the 
structural engineer faith in the low-alloy steels for struc- 
tural purposes. 

Another distinction between the low-alloy steels and 
heat-treated alloy steels is that in the former the tensile 








properties are purposely made considerably lower in order 
to retain the requisite formability and weldability. With 
heat-treated medium-carbon alloy steel, the yield strength 
may be 100,000 lb. or more, and the tensile strength as 
high as 125,000 lb. These high properties were arrived at 
in some of the earlier low-alloy structural steels, but it was 
soon apparent that such properties were incompatible with 
good formability. The more moderate figures of 60,000 Ib. 
for yield strength and 75,000 lb. for tensile strength have 
been adopted, and these still offer a decided advantage over 
plain carbon steel, as is evidenced by the growing demand 
for low-alloy steels. 

Tensile Properties.—Since the low-alloy steels show a 
considerably higher increase in yield strength than in 
tensile strength, as compared with plain carbon steel, 
their full benefit is obtained only when the design is based 
on yield strength. This strength determines the stresses 
to which the structure may be subjected without permanent 
deformation, so that for static stresses there is full justi- 
fication for the use of yield strength as the basis of design. 
Under repeated stresses in reversed loading, however, the 
endurance limit depends on the tensile strength. As the 
endurance ratio—or ratio of endurance limit to ultimate 
strength—is about 0-5 in carbon structural steel, an 
increase in yield strength without a corresponding increase 
in tensile strength would seem to be of no benefit. But 
fatigue tests indicate that in some low-alloy steels the 
endurance ratio may be considerably higher than 0-5, 
so that this increase may well correspond to the increase 
in yield strength. As a result of these conditions, the 
tensile properties desirable in low-alloy steels would be 
about 55,000 1b. to 65,000lb. for yield strength and 
70,000 Ib. to 85,000 Ib. for tensile strength. 

Ductility and Toughness.—The aim is to attain a high 
yield strength without notable loss of formability, and 
formability is indicated by the elongation and reduction of 
area in the tension test. High ductility of about 25 per 
cent. elongation in 8in., with 60 per cent. reduction of area, 
is desirable. But in low-alloy steels the tension test should 
be supplemented by a bend test, as a good measure of 
their formability. The desired berid properties vary with 
the thickness of the sheet or plate, but the thinner gauges 
should show a full flat bend in both longitudinal and trans- 
verse directions. The notched bar test of impact resist- 
ance is a good measure of toughness, and should correspond 
to about 50 foot-pounds on a full-sized specimen, with a 
silky or other ductile type of fracture. 

Workability.—There is no difficulty in hot forming any 
of the structural alloy steels, but it is necessary to prevent 
hardening on air cooling. This can be done when the 
carbon and other elements that favour air hardening are 
kept low. 

Weldability.—_ Welding has become an important process 
in modern construction, and its technique has been so 
improved that a sound weld can be made on practically 
any low-alloy steel. With some alloy elements, it may be 
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more difficult to obtain sound welds, but too little is known 
of the effects of the various elements in this respect, 
With some of them, grain growth and consequent em- 
brittlement due to the welding heat may be more apt to 
occur, Such embrittlement may be detected by notched 
bar impact tests in and adjacent to the weld at atmo- 
spherie and sub-atmospheric temperatures. 

Corrosion Resistance-—The discovery that low-alloy 
steels may have greater resistance to atmospheric corro- 
sion than plain carbon steel is a leading reason for the 
interest in the former, since lighter-weight construction 
with them should resist weathering at least as well as 
heavier construction with plain carbon steel. In many 
services, of course, wear rather than corrosion is the 
limiting factor, but in general a several-fold increase in 
corrosion resistance is an important asset. 

Mechanical Properties—In choosing a low-alloy steel 
composition, the mechanical properties of weldability and 
corrosion resistance must be considered. The primary aim 
in such steels is to increase the yield strength well above 
that of carbon steel, but without undue reduction of the 
formability. This property, especially in steel sheet or 
plate, can best be defined in terms of bending properties, 
as indicated by a bend or repeated bend test, Research 
studies show that the hardness or tensile strength—rather 
than the yield strength—limits the bend properties in 
these steels, That is, a steel with higher yield strength, 
but lower tensile strength, has better bend properties 
than a steel of lower yield strength, but higher tensile 
strength. To put this simply, for a certain yield strength, 
better formability will be obtained with steels of high 
elastic ratio—yield strength divided by tensile strength— 
than with steels of lower elastic ratio. 

Thus in }in. plates of steel having yield and tensile 
strengths of 50,500 lb. and 65,500 1b. per square inch 
respectively, the elongation in 2in. was 33 per cent. and 
the elastic ratio 0-76. In similar plates of 42,500 lb. and 
75,500 Ib. yield and tensile strengths, the elongation was 
29 per cent. and the elastic ratio was 0-56. ere it is 
difficult to make accurate bend tests, the elastic ratio is a 
helpful criterion of formability. 

Strength Due to Alloys.—The effect of carbon on the 
tensile properties of hot worked iron-carbon alloys is to 
raise the yield strength, while the tensile strength increases 
at a faster rate. Consequently, at the carbon content for 
a yield strength of 60,000 lb., the tensile strength would be 
so high that the steel would not be formable. In contrast, 
as copper is added, the increase in tensile strength is some- 
what slower than that of the yield strength, so that when a 
yield strength of 60,000 Ib. is obtai with iron-copper 
alloys, the tensile strength is still low enough for good 
formability. Alloy elements which cause divergence of 
the lines of yield strength and tensile strength include 
carbon, manganese, chromium, silicon, and molybdenum. 
Those which cause the lines to be parallel or slightly con- 
vergent are copper, phosphorus, and nickel. 

Selected Composition.—On the basis of these studies a 
copper-nickel-phosphorus steel was selected, having the 
following composition :—Carbon, not to exceed 0-10 per 
cent.; copper, 1-00; ese, 0-50; nickel, 0-50; 
phosphorus, 0-12; and silicon, 0-15 per cent. 

Copper is the most effective element in raising the elastic 
ratio, and about 1 per cent. is sufficient to give a yield 
strength of 60,000 lb., while it does not harm the weld- 
ability and materially improves the corrosion resistance. 
As manganese tends to lower the elastic ratio and increase 
the hardening, while not improving the corrosion resist- 
ance, it was limited to 0-50 per cent., which is ample to 
ensure good rolling and welding properties. Chromium 
was omitted, as it tends to lower the elastic ratio and 
increase the hardening. If chromium should prove 
materially to improve the corrosion resistance it may 
be desirable to use it. 

Nickel is less effective than copper in raising the elastic 
ratio, but does not raise the tensile strength in undue 
proportion to the yield strength. Moreover, about half 
as much nickel as copper is essential to overcome the 
tendency to checking in the rolling of copper-bearing 
steels. The 0-5 per cent. of nickel may also have 
some beneficial effect on the corrosion resistance. 
Whether more nickel would increase this effect sufficiently 
to justify its use is questionable, and remains to be 
demonstrated. 

Phosphorus tends to raise the yield strength sharply, 
without lowering the elastic ratio. It improves the atmo- 
spheric corrosion resistance and does not injure—in fact, 
probably benefits—the weldability if the composition is 
so adjusted as to avoid embrittlement by the welding 
heat. Silicon tends to lower the elastic ratio and has no 
beneficial effect on corrosion resistance, while it may 
accentuate the embrittlement due to phosphorus. The 
0-15 per cent. is ample for obtaining a killed steel and is 
too low to have any high-silicon effect in reducing the 
weldability. 

Summary.—The properties desired in low-alloy high- 
strength steels are :—A yield strength of about 60,000 lb., 
formability closely approaching that of plain carbon 
structural steel, good weldability, and atmospheric corro- 
sion resistance considerably greater than that of plain 
carbon steel. 

To get the full benefit of low-alloy high-strength steels 
the yield strength and not the tensile strength should be 
used as @ basis of design. For a certain increase in yield 
strength of low-carbon steel by means of: an alloying 
addition, better bend test values—or better formability— 
are obtained the smaller the accompanying increase in 
tensile strength. Thus air-cooled low-alloy steels with a 
high elastic ratio will have better bend properties for a 
given yield strength—say, 60,000 lb.—than steels having a 
lower elastic ratio. 

The ordinary alloying elements may be grouped accord- 
ing to their effect on the elastic ratio. Carbon, manganese, 
chromium, silicon, and molybdenum tend to raise the 
tensile strength at a rate considerably faster than the 
yield strength, and thus give low elastic ratios. Copper, 
phosphorus, and nickel raise the tensile strength at a 
slower rate than the yield strength, and thus give higher 
elastic ratios. These latter three elements also give more 
desirable mechanical properties than the other five 
elements. 

Since copper, phosphorus, and nickel also raise the 
corrosion resistance (with nickel used to overcome the 
checking of copper-steels during rolling), and since they 





give good weldability without causing detrimental air 
hardening from the welding heat, it appears logical to use 
them as the basis for a low-alloy high-strength steel com- 
position. Tests of commercial sheets made of the selected 
composition indicate that the mechanical properties of 
this steel are satisfactory. Both sheets and welds have 
high impact resistance. Fatigue tests show the steel to 
have the unusually high endurance ratio, or endurarce 
limit divided by tensile strength, of 0-72. 








The Largest Iron Casting.* 
By THOMAS T, REED. 


PEOPLE generally evince special interest in anything 
that can be pointed out as being the first, or the largest, 
of its kind. This is quite reasonable, for it sets what in 
mathematics would be termed limits of variation, and so 
may be claimed to show a scientific attitude of mind rather 
than mere curiosity. However, it is tly much more 
difficult to establish these limits in ology than it is 
in mathematics, Instead of making absolute statements 





33rd Anniversary James Watt 
Dinner, Tokyo. 


On aot 28th, ss one hundred port aed ein: 
guished Japanese and foreign engineers and industrialists 
took part xt tl the Peer’s Club, Tokyo, in the James Watt 
annual dinner and ial reference was made during the 


er to the fact that this year is the bicentenary 
of the birth of the famous engineer. ; , 

The chair was taken by Mr. K. Hashimoto, President of 
the Japan Power Association, who, in his speech, explained 
that the James Watt dinner was held or to further 
the mutual friendship of Japanese and resident foreign 
engineers. He greatly missed the presence of his friend 
Sir Robert Clive, the British Ambassador, who was 
unavoidably prevented from attending owing to Court 
mourning for his late Majesty King George V. On behalf 
of the members of the Bicentenary Celebration Committee, 
the chairman expressed very cordial thanks for the 
enthusiastic support of those firms and individuals in 
Japan and England who had so generously contributed to 
the Steam Engineering Exhibition, which was then on 
view in Tokyo. He was pleased to announce that the 
‘ Committee were planning the 
publication of a memorial 
volume entitled “ The History 
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CAST IRON LION IN K’Al YUAN MONASTERY, CHINA 


we can only indicate the degree of probable accuracy that 
attaches to them. ° 

As to the largest iron casting ever made, there exists 
a very high degree of probability. It appears to be the 
lion shown in the accompanying illustration, which still 
stands where it was first cast, in the yard of the K’ai 
Yiian monastery, in the ancient city of Ts’ang-chou, 
almost a thousand years ago. It is not far from the 
modern station of Ts’ang-chou, on the Tientsin-Pukow 
Railway, about 50 miles south of Tientsin. The photo- 
graph was secured for me by Clarke Harris, and for the 
following data on it I am obliged to various persons, but 
chiefly C. F. Wang, former Director of Government 
Mining Operations in Manchuria. 

The statue is 17 Chinese feet high and 16 long, or about 
20 and 18 of our feet. On the right of the neck and near 
the teeth appear the characters “Ta Chou Kuang Shun 
san nien chu,” that és “ cast in the third year of Kuang 
Shun,”’t or 953 a.p. On its breast are characters stating 
that it was made by Li Yun, of Shantung Province, and 
two names that appear inside the head are surmised to 
refer perhaps to the artist who designed it and the metal- 
lurgist who cast it. At various points both inside and out 
of the casting are characters which have been interpreted 
as texts of Buddhist scripture. 

In the face of this positive evidence it is strange that 
the story regarding this lion, most commonly repeated in 
China, is that the Emperor Shi Tsung (T’ai Tsu’s successor) 
permitted a criminal to atone for his (probably political) 
erime by casting the lion to maintain the peace and order 
of the province or, in varignt version, to guard the city. 
The story is inherently improbable, because Shi Tsung 
was not a Buddhist and the bowl on the statue’s back is 
obviously a lotus seat for the Bodhisattva. There is a 
cast iron Buddha at Tung Kuan-hsien, about 50 miles 
further south along the railway, which may have once 
occupied the seat, since it is recorded that the statue 
toppled over in 1803 and parts of the tail and belly were 
broken and have been carried away. It was set upright 
again in 1893. 

The. true story of the casting probably is that Li Yun, 
a devout Buddhist and a rich man, presented it to the 
K’ai Yiian monastery for much the same reasons that 
impelled rich men to build cathedrals in Europe in the 
sixteenth century. The Emperors T’ai Tsu and Shi 
Tsung probably had nothing to do with it; the reference 
to the reigning emperor being the ordinary way in China 
of fixing a date. The design is not particularly unusual, 
as similar figures carved from stone and of comparable 
date are known to exist. Its chief interest lies in its being 
so large and so early an iron casting. 

No data are available as to the thickness of the casting 
and so it is impracticable to guess its weight. Nor is there 
specific information as to whether it is all in one piece, 
or whether the lotus seat and head are separate castings. 
Even if they are, it would still be the largest iron casting 
of which I have been able to obtain any record. 





* The Iron Age, April 30th, 1936. 
+ Kuang Shun is the name of the reign of the Emperor 
T'ai Tsu. 








of Steam Engineering in 
Japan.” 

Professor Kamo then read a 
message, in which Sir Robert 
Clive much .regretted his in- 
ability to attend the annual 
dinner. He referred to the 
world-wide interest which was 
being shown in the work of 
James Watt, and mentioned, 
amongst others, the special 
exhibition being held in the 
Science Museum, London. He 
emphasised how much Watt 
owed to Glasgow University for 
the success which came to him 
later in life, and he was gratified 
to know that numerous ineer 
Officers in the Imperial Japanese 
Navy had received part of their 
training at the Technical College, 
G . In wishing success to 
the bition and to all those 
gathered there that evening, he 
stressed the reliance of industrial 
nations on engineers to maintain 
their positions in the forefront 
of technical progress. Professor 
Kamo also read a message of 

ing from the Institution of 

ngineers and Shipbuilders in 

Scotland, expressing the hope 

that the bicentenary celebrations 

would strengthen their mutual 
good will and respect. 

Dr. B. Mano. -2 a speech, claimed that Japan had always 
stood assed in her appreciation of James Watt 
and his work, and said that’ it was appropriate that in 
celebrating that special anniversary they were focussing 
their attention and efforts upon the educational possi- 
bilities of their commemorative activities. The Com- 
mittee had therefore encouraged school children and 
technical students to design and make motive power 
models, many of which could be seen in the Exhibition. 
Other commemorative work being undertaken was the 
compilation for subsequent publication of a history of 
Japanese steam power industries. Dr. Mano said he 
earnestly desired to see established in Japan an organisa- 
tion similar to the Newcomen Society for the Study of the 
History of Engineering and Technology, which should be a 
national centre of historical research in engineering and 
would collect and preserve records and data of scientific 
value. Finally he expressed the indebtedness of the Com- 
mittee to their many friends, mentioning particularly the 
Birmingham Public Libraries Committee, W. and T. 
Avery, Ltd., and Tangyes, Ltd., both of Birmingham, 
and the Science Museum, London. 

Mr. F. J. Blyth, managing director of Toyo Babcock 
K.K., expressed his gratification in finding that the 
memory of James Watt was celebrated so regularly in 
Japan and the great pleasure with which he had attended 
those meetings for the past eleven years. He dwelt on 
the story of Watt’s life and felt sure that the members 
present, each of whom had received a copy from his com- 
pany of the volume “James Watt: Craftsman and 
Engineer,” by H. W. Dickinson, M.I. Mech, E., recently 
published to commemorate the bicentenary, would find it 
of exceptional interest. 

Equally felicitous speeches were also made by Mr. F. 
Nettel, of the A.E.G., and Mr. Y. Seki. 
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BOOKS RECEIVED. 


The ‘ Handy”’ Hotel Guide. London: The Hotel and 
General Advertising Company, Ltd., Temple House, 
Temple-avenue, E.C.4. Price 6d. net, 

Principles of Electric and Magnetic Measurements. By 
P. Vigoureux and C. E. Webb. London: Blackie and 
Son, Ltd., 50, Old Bailey, E.C.4. Price 20s. net. 

Practical Descriptive Geometry. Fourth edition. By 
W. G. Smith. London: McGraw Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 15s. net. 

Sewerage: The Design, Construction, and Maintaining 
Sewerage Systems and Sewage Treatment Plants. Eleventh 
edition. By H. P. Folwell, Sc.D. London: Chapman 
and Hall, Ltd., 11, Henrietta-street, W.C.2. Price 22s. 6d. 
net. 

Television Reception. Construction and Operation of a 
Cathode Ray Tube Receiver for the Reception of Ultra Short 
Wave Television Broadcasting. By Manfred von Ardenne, 
translated by O. 8. Puckle, A.M.I.E.E. London: Chap- 
man and Hall, Ltd., 11, Henrietta-street, W.C.2, Price 
10s. 6d. net. - 
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Rail and Road. 


Ir is expected that the electrification of the London to 
Portsmouth line will be completed by July, 1937. 


Last year there were 210 accidents at level crossings, 
in which fifty-one persons were killed and fifty-one injured. 
Included in this number are thirty-nine pedestrians who 
were killed and nine who were injured. 


TuE L.N.E. Railway has placed a contract for the electri- 
fication of the new coaling plant to be installed at Colwick 
Locomotive Depot, Nottingham, which is in course of 
modernisation. The new coaling plant will be electrically 
operated and have a capacity of 500 tons. 


DuR1NG the six months ended May 31st last there were 
approximately 2,572,345 motor vehicles, excluding vehicles 
requiring trade licences and tramcars, on the roads of this 
country. The gross amount received in payment of motor 
licences issued during that period was £25,134,052, 

THE membership of the British Road Federation, which 
has recently been increased by the admittance to member- 
ship of the National Hardware Association, now consists 
of thirty-seven national organisations, which together 
cover all the various interests of the commercial road 
motor transport industry. 


SPEAKING at the annual conference of the National Union 
of Railwaymen at Hull, the general secretary, Mr. J. 
Marchbank, said that in 1921 the number of railwaymen 
employed in this country was 735,870. Last year the 
number had decreased to 580,766. The reasons for the 
reduction were amalgamation, rationalisation, and pooling 
arrangements, 


Tue L.N.E. Railway has placed a number of orders for 
goods and coal wagons. A total of 1800 open goods wagons 
of 12 tons capacity are to be supplied within the next 
five or six months. In addition, 1400 hopper coal wagons 
are to be built of 12 tons capacity, together with 1000 
hoppered coal wagons of 20 tons capacity. The majority 
of these wagons are to be in service before the end of the 
present year. : 

Durinc 1935 there were about sixty-two million 
passenger and freight miles worked per fatality of railway 
servants and five million miles worked per injury. Five 
train accidents occ during the year, which involved 
the death of seven and the injury of eighty-one servants. 
In train movement accidents 165 railway servants were 
killed and 2436 injured. In both train and movement 
accidents the casualties among rs, servants, and 
other persons totalled 335 killed and 7563 injured. The 
number of fatalities is one less than in the ing year 
and compares with an annual ave’ or the period 
1930-34 of 308, while the injured total also slightly exceeds 
the average for this period. 

AccorDING to the recently issued annual report of 
accidents on British railways, the liability among 
passengers to casualty in train accidents was one killed in 
every 130 millions carried and one injured in every four 
millions. In train accidents during 1935 thirteen passengers 
were killed and 408 injured, all of the deaths occurring in 
one accident at Welwyn Garden City. In accidents in 
connection with the movement of trains 84 passengers 
were killed and 4517 injured. In this class of accident 
14 passengers were killed and 1495 injured in attempting 
to enter or alight from trains ; 10 killed and 6 injured by 
falling off platforms and being struck by trains ; 36 killed 
and 25 injured by falling out of carriages during running 
of trains ; and 223] injured by the opening and closing of 
carriage doors at stations. 

IN a recent address Lord Ashfield, the Chairman of the 
London Passenger es Board, said that during the 
year ended June 30th, 1935, the number of passengers 
carried on the system was 3582 millions. The distribution 
of passengers was 58 per cent. on buses, 29 per cent. on 
trams and trollybuses, 124 per cent. on railways, and 
4 per cent. on coaches. He went on to say that when the 
new programme of works was completed 12} miles of new 
tube railways, 10 miles of surface railways, and nine new 
stations would have been built ; sixty-nine stations 
would have been reconstructed, sixty-five new escalators 
installed, 1548 new underground cars and sixteen new 
garages built, and 3527 new buses built; 185 miles of 
tramways would have been replaced by 1019 trollybuses, 
and in time the remaining 148 miles of tramways would 
be similarly dealt with. The Board would have spent 
£48,000,000, and to this had to be added the £10,000,000 
which the main line railways were spending on their 
suburban services, 

RaiLway statistics for the calendar month of March and 
the four weeks ended March 21st, 1936, which have now 


been published by the Minister of rt, show that 
the total number of journeys (excluding season 
ticket holders) taken on standard-gauge railways in 


Great Britain in the month of March, 1936, was 99,150,032, 
an increase compared with March, 1935, of 3,793,382, or 
4 per cent. The co taken by passengers at reduced 
fares increased by 2,369,129 and those at standard or 
ordinary fares by 1,424,253. The receipts from rs 
(excluding season ticket holders) showed an increase of 
£142,539. or 4-5 per cent. If the railway undertakings of 
the London Passenger Transport Board be omitted the 
figures show an increase in journeys of 1,902,948, or 3 per 
cent., and an incréase in receipts of £117,305, or 4-2 per 


cent. For all companies the receipts from r train 
traffic (including season tickets and ls and miscel- 
laneous traffic, but excluding mails arcels post) were 
£211,673 more than in March, 1935. Tn the four weeks 


ended March 21st, 1936, the coaching train miles showed 
an increase of 406,804 compared with the four weeks ended 
March 28rd, 1935. The total tonnage of freight conveyed 
(excluding free-hauled traffic) in the four weeks ended 
March 2Ist, 1936, was 22,751,836, an increase compared 
with the corresponding four weeks of 1935 of 732,274 tons, 
or 3-3 per cent. The freight train receipts amounted to 
£7,238,246, an increase of £323,154, or 4-7 per cent. The 
freight train miles run were 444,066 more than in the corre- 
sponding period of 1935, an increase of 4-3 per cent. The 
average train load increased from 1274 to 132 tons, but 
the net ton miles per engine hour decreased from 470} 
to 4673. 





Miscellanea. 





A FORMER textile weaving mill at Hindley, near Wigan, 
is to be opened as a paint factory by the Keystone Paint 
and Varnish Company, Ltd. 

A NEw continuous strip, sheet, and plate mill, built at a 
cost of over 20 million dollars, has been opened near 
Buffalo by the Bethlehem Steel Company. e mill has 
an annual capacity of 600,000 tons. 

In the United States, Congress has authorised the 
appropriation of 300 million dollars for flood control 
projects throughout the country. In addition, an appro- 
priation of 272 million dollars has been authorised for 
carrying on the Markham flood control plan for the Lower 
Mississippi River. 

Tue Ribblesdale cement works at Clitheroe, Lancashire, 
are now ing completion. The quarrying equipment 
includes one of the largest mechanical navvies in the 
country, capable of lifting 3} cubic yards of material at 
one ration. The Clitheroe works have a capacity of 
80,000 1 tons per annum, and are expected to produce 
Portland cement in September next. 

DEVELOPMENT work undertaken in connection with the 
discovery of a tungsten ore deposit in the Wankie district 
of Southern Rhodesia has shown that there is sufficient 
ore to justify the erection of a plant to treat 120 tons of 
ore a day. .A note in the Chemical Trade Journal and 
Chemical Engineer states that the plant is now on its way 
to the mine and that further occurrences of the mineral 
have been pegged out along a strike of over 40 miles. 


Firtvzen very large electric motors have been ordered 
by the Metropolitan Water District of Southern California 
in connection with the Colorado River water scheme. The 
order is for six 9000 H.P. motors, costing 693,759 dollars ; 
three 4300 H.P. motors, costing 288,400 dollars; and six 
12,500 H.P, motors, costing 784,562 dollars, They are to 
operate at 6900 volts and are to receive power from a 
237-mile long, 230,000-volt transmission line from the 
Boulder Dam power station. 

Tue half-yearly statistical report relating to new com- 

ies registered has just been issued by Jordan and Sons, 
td., the company registration agents. Up to June 30th 
there were 385 engineering companies with a total capital 
of £4,976,095 registered ; 259 electricity, water, and gas 
companies with a total capital of £2,971,445; 84 metal 
companies with a total capital of £730,800; 82 aviation 
companies having a total capital of £1,422,751; and 
75 mining and quarrying companies having a total capital 
of £6,450,703. 

A meruop of curing castings which are found to be 
leaky under pressure is described in a recent issue of the 
Machinist. this method the casting is thickly coated 
internally with a phenolic resin varnish and then put 
under pressure so that the pores of the metal are com- 
pletely filled. The casting is then baked for two hours at 
a temperature between 275 deg. and 300 deg. Fah. This 
will convert the resin content into a hard, insoluble, and 
infusible mass. The hardened resin will not be softened 
or decomposed by heat up to a temperature of 400 deg. 
Fah. It will remain sealed in the pores and will effectively 
prevent leakage. 

Arter he had announced a number of reductions in 
telephone recently, the Postmaster-General said 
that the number of telephones in use was increasing at 
the rate of more than 200,000 @ year. Proposed develop- 
ments this year will account for an ¢ iture of 
£13,530,000 on engineering works. Expenditure on new 
trunk lines will account for £4,441,000, new telephone 
exc! and exchange extensions will account for 
£2,317,000, and £1,551,000 will be t on local lines and 
£2,664,000 on subscriber circuits. e tel ph service, 
which is becoming increasingly popular, will absorb 
£217,000 in new works necessitated by the increase of 
traffic. 

A CORRESPONDENT to our contemporary The Iron- 
monger states that a glossary of old Sheffield trade terms, 
with a number of illustrations, is. being published in 
September by the Trades Technical t of 
Sheffield University. It will be sold at a ular price 
and will record many words and terms in dialect and 
otherwise that are now rapidly falling into disuse and are 
only stored in the hidden mental recesses of the old crafts- 
men and women whose work produced results which we 
are enjoying to-day. Also, be it noted that the Society 
for the Preservation of Old Sheffield Tools has done 
and is doing a great deal of interesting work by collecting 
and exhibiting tools, processes, and machinery, 

Tue Official Returns rendered to the Electricity Com- 
missioners show that 1334 million units of electricity were 
—— by authorised undertakers in Great Britain 

uring the month of June, 1936, as compared with the 
revised © ge of 1147 million units in the corresponding 
month of 1935, representing an increase of 187 million 
units, or 16-3 per cent. The number of worki i in 
olidays) 


the month (7.e., excluding Sundays and Bank 
was twenty-five, as aepinet twenty-four last year. ss 
the first six months of 1936 up to the end of June, the tota 
amount of electricity generated by authorised under- 
takers was 9891 million units, as compared with the 
revised figure of 8503 million units for the corresponding 
period of 1935, representing an increase of 1388 million 
units, or 16-3 per cent. : 

ConstRucTION has begun on three new buildi at 
Port Colborne, Ontario, by the International Nickel 
Company of Canada, Ltd., in connection with the increase 
of nickel refining capacity there. Capital expenditure by 
the company this year at Sudbury and Port Colborne is 
likely to reach a total of twelve million dollars, and the 
expansion of operations at Port Colborne will represent an 
increase of 43 per cent. in the capacity of the plant. The 
company’s refining capacity for nickel in Canada and 
Great Britain will be brought up to approximately 
200 million pounds annually by the end of the year, when 
the enlarged smelting capacity at Copper Cliff will be 
completed and greater use will be made of the ore from 
the Creighton Mine. This contemplated total of 200 
million pounds compares with last year’s record nickel 
sales of 129 million pounds. 





Air and Water. 


THE seventh annual London to Newcastle air race will 
be held on Saturday, August 8th. 

WE regret to record the death of Sir Oswyn Murray, 
who had been the Permanent Secretary of the Admiralty 
since 1917. 

Two submarines for Estonia have been launched at 
Barrow by Vickers-Armstrongs, Ltd., and named the 
** Kalev ” and the ‘ Lembit.” 


Ir has been officially announced in Washington that 
Imperial Airways and Pan-American Airways have reached 
an agreement for a seaplane service between England and 
the United States. It is expected that the service will 
begin in a few weeks. 


Taree Canadians recently travelled from London to 
Vancouver in less than six days. According to The Times 
correspondent, they travelled to New York by the “‘ Queen 
Mary,’ thence by American Air Lines to Seattle, and from 
there to Vancouver by Canadian Airways. 

A NEw world’s record for light aeroplanes has been set 
up by a “ Praga Baby,” says a note in Flight. The 
machine left Cheb, in Czechoslovakia, and flew to Vilna, in 
Poland, a distance of 634 miles, in 9} hours. It was carry- 
ing a load of 715 lb. or some 1-7 times its own weight. 


Tue panel erected by the Port of London Authority on 
Thames Embankment, opposite the Temple, to com- 
memorate the twenty-fifth anniversary of the accession of 
his late Majesty King George V, was unveiled on Wednes- 
day, July 15th. The hitherto unnamed reach of the Thames 
between London Bridge and Westminster Bridge was 
given the name of “ King’s Reach” by permission of his 
late Majesty. 

Aw order has been placed with Vickers-Armstrongs, Ltd., 
for a motor cargo vessel, specially designed for the carriage 
of machinery and cargoes of the like description. The vessel 
has one hatch on the raised quarter deck, 53ft. by 22ft. 6in. 
wide, and a second large hatch on the well deck forward, 
both hatches being fitted with patent rolling beams. 
The dimensions of the vessel are 180ft. between perpen- 
diculars, 30ft. moulded breadth, and 13ft. 8in. moulded 
depth to main deck, 

A NEw trans-European air service was opened from 
Cherbourg when the “Queen Mary” arrived there on 
July 13th. When the p had landed an Imperial 
Airways “D.86” machine left for Budapest vid Paris, 
Zurich, Munich, and Vienna. The flying time was 6} hours 
and the actual time taken for a passenger to travel from 
New York to Budapest was five days. Similar air con- 
nections for various parts of Europe are to be arranged for 
other Transatlantic liners. 

A contract has been placed with an American company 
for the construction of a new graving dock at Callao, Peru. 
The new dock, which is to cost about 1,365,000 dollars, 
will have an inside length of 550ft., an inside width of 
79ft., and a th over the sill at mean high water of 26ft. 
According to Engineering News-Record, provision is made 
for setting the caisson gate at three different points to 
enable the docking of small vessels without the necessity 
of using the whole dock. The lengths obtained will be 
550ft., 525ft., and 402ft. Provision is to be made for 
lengthening the dock at a future date. 


Tue Directorate of Civil Aviation in South Africa has 
completed a comprehensive landing ground scheme to 
apply to all existing and projected routes in their territory. 
Arrangements have been made by them with the Railway 
Administration for the selection and laying out of several 

ds. In hilly or broken country landing fields are 
to be 40 or 50 miles apart. In territory which is more. 
open they will be about 100 miles apart. In cases where 
emergency grounds are on private property arrangements 
are to be made with owners to see that the sites are clearly 
marked, that ant hills and other obstructions are removed, 
and that surfaces are kept smooth and safe for landing 
purposes at any time. 

Tue ‘“ Royal Silver Jubilee, 1910-1935,” the first life- 
boat of a new type, was named at Wells, Norfolk, on July 
13th. The boat has been built out of a gift of £3000 to the 
Royal National Lifeboat Institution, in celebration of 
King George’s silver jubilee, from Mrs. E. W. Montford, 
of Market Drayton, Salop. The vessel is the first of a surf 
type of motor lifeboat weighing only 3} tons, is 32ft. 
long, is driven by two 10 H.P. engines and has a speed 
of 6? knots. Instead of the ordinary screw propellers at 
the stern she has inside her, amidships, Hotchkiss internal 
cone propellers. These consist of a pair of impellers, worked 
by each engine, which draw the water in at one end of the 
cone and expel it at the other end. 


At a meeting of the Clyde Navigation Trustees in 
Glasgow, Mr. W. F. Robertson, the chairman, said the 
revenue of the Trust for the year ended June 30th was over 
£918,100, an increase of £49,000 over the preceding year. 
It was reported by the Workshops Committee that four 
firms on the Clyde had tendered for a new vehicular ferry 
boat for Whiteinch. These tenders contained alternative 
prices for steam and oil-electric propulsion, and a report 
on tenders by the mechanical engineer of the Trust recom- 
mended that steam propulsion be chosen, as the new vessel 
would have only short runs and frequent stops. The 
Committee accordingly recommended a steam ferry boat 
to the Corporation and the acceptance of the tender of 
William Simons and Co., Ltd., at £41,625, being the lowest. 


Art the annual meeting of Railway Air Services, Ltd., 
Sir Harold Hartley said that owing to the comparatively 
short distances to be traversed, the excellent system of 
surface communications and the time lost in transit 
between aerodromes and city centres it was not possible 
for air transport at present cruising speeds to show a 
marked superiority in speed unless a water crossing was 
involved. He said that there was a marked falling off of 
passenger numbers in the winter months, when climatic 
conditions were unfavourable and air services were not 
dependable. The enlargement of existing aerodromes or 
the construction of new aerodromes near the towns they 
served and the development of ground facilities and wire- 
less and meteorological aids to navigation would improve 
both terminal-to-terminal speeds and winter regularity. 





ONILLZS UBUNOCG HAVANEE SiZWI0d isnd 


UBSWVHD 2OUVHISIC: UBHNITID WOUA dINS HMAMNITID ONIAOWAY 
LINN [4OLINULSaAG 40 MEIA WeANAD 


MUBddOH GAESOIONA CANI YENIVLNOD ONIDUVHSOSIC 


Juty 17, 1936 


~ 
a 
~ 
Z 
co 
ids) 
Z 
= 
oe 
= 
e 


(‘99 ebnd aes uoydisoeop 407) 


SHAUNIONG “WALSNIWNISHM ‘ANVdWOO WVH™MO0d* TTVGOOM GH 


GQiat#lASuAadaaAH ‘GAVOU SMAAXANV “LS LV CNVId TVSOdUSIG ASNAA 











JuLy 17, 1936 





THE ENGINEER 


63 








Che Engineer 


JULY 17, 1936. 


Vou. CLXII. No. 4201 








Contents. 


THER ENGINEER, July 17th, 1936. 

A SEVEN-DAY JOURNAL . 
THE ART OF GEAR DESIGN, 
ELECTRICITY PROGRESS IN SOUTH AFRIOA. 
THE ROYAL AGRICULTURAL SHOW AT BRISTOL. 
THE QUARTER’S SHIPBUILDING RETURNS 
LETTERS TO THE EDITOR— 

Home Employment of Foreign ssaporaomamant es 

The Power of Locomotives me 
NEW ENGLAND FLOODS OF 1936 ‘ 
were os se HYDRO-ELECTRIO DEVELOPMENT, ‘New GRAL AND. 

( 


No. I.. re at ees dae 
‘(illus.) 52 
No. Itt. (Iilus.) 55 

57 


COMPOSITION FOR ‘Low "ALLOY ‘Hien STRENGTH STEEL 
THE LARGEST IRON CASTING. (Illus.) ... ae 
33RD ANNIVERSARY JAMES WATT DINNER, ToKyo ae 
BOOKS RECEIVED.. ab 
RAIL AND ROAD—MISCELLANEA—AIR AND WATER add 
LEADING ARTICLES— 

Rebuilding the Navy _... 

Research and the State . ‘4 
MAIN LINE ELECTRIFICATION ABROAD. 
sixty YEARS AGo 


"No. I 


MERCURY ARC RECTIFIERS ON SouTH "AFRICAN "RAILWays. (Illus. ) 66 
HUDDERSFIELD REFUSE DISPOSAL PLANT. (lIllus.) 68 
MoTOR VESSEL FOR LAKE WINDERMERE. (Illus.) 69 


GRIT-PROOF IDLERS FOR BELT CONVEYORS. 
ANTI-VIBRATION DEVICE. (IlJus.) ... 

NEW AEROPLANE HANGAR. (lIllus.) 
MARKETS, NOTES AND NEWS ... oa 
CURRENT PRICES FOR METALS AND FUELS wee 
FRENCH ENGINEERING NOTEs ... 
BRITISH PATENT SPECIFICATIONS. 
FORTHCOMING ENGAGEMENTS ... ... a 
PERSONAL AND BUSINESS ANNOU NCEMENTS . 
CONTRACTS AND ORDERS ... ... ...  ... 
LAUNCHES AND TRIAL TRIPS ... 


(Tllus.) ... 


M2 socked J.) Lice 





NOTICES ‘T READERS. 


*.* If any Subscriber abroad should neat THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the ‘Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THR ENGINEER or raven f 
* questions oa be accompanied by the name and address of the writer, 
not ti p Oa oF 6 NeRE RE geek SSR. No notice 
whatever can 9 Se taken of anonymous communications 

*,* No eudenens can bs given to return drawings or manuscripts ; 
corresp req d to keep copies. 

Chiseee or ADDRESS. 

*,.* Will subscribers please note that in all advices regarding changes 
“of address it is necessary to have both the old and new addresses, as 
our lists are kept alphabetically oy towns. Advices of this nature 
should reach us “y* the first post Wednesday morning prior to 
alteration. 











REBUILDING THE NAVY. 


SUPPLEMENTARY Estimates representing a total 
of £19,652,700 were issued on Thursday last, July 
9th, for the three defence services. Of this sum, 
the Navy takes £1,059,000, the Army £6,600,000, 
and the Air Services £11,700,000, while £293,700 
is earmarked for the Royal Ordnance Factories. 
[t will be recalled that the original Navy Estimates 
for the current year, introduced on March 4th, 
amounted to £69,930,000, but that no provision 
was made for new construction. The building pro- 
gramme for 1936 it was announced on April 30th, 
was to be financed by a Supplementary Estimate 
for £10,300,000. Provision was made for beginning 
two battleships, the keels of which are to be laid 
next January on the termination of the London 
Naval Treaty, together with five cruisers, nine 
destroyers of the “‘ Tribal” class, one aircraft 
carrier, four submarines, six sloops, and some 
miscellaneous craft. This programme was criti- 
cised at the time on the score of its inadequacy, 
particularly in regard to destroyers; but, as is 
now evident, the Government had not then com- 
pleted its stocktaking of the national resources for 
shipbuilding and naval armaments production, 
and was therefore reluctant to embark on a larger 
programme which might have unduly taxed those 
resources. Fortunately, the shipyards and arma- 
ment establishments have proved capable of under- 
taking heavier commitments than those originally 
contemplated, with the result that the building 
programme for 1936 has been substantially 
enlarged. The additional ships covered by last 
week’s Supplementary Estimate are two cruisers 
(about 5000 tons each), one leader and eight 
destroyers, one aircraft carrier, and four sub- 
marines. The total cost of these additional ships 
is estimated to be £11,015,000, but only £150,000 
of this sum is to be spent in the current financial 
year. Clearly, therefore, little progress can be 
made with the construction of the extra tonnage 
before the spring of 1937. Unless the “token 
vote ’’ is largely increased by yet another Supple- 


mentary Estimate, it is difficult to see how over- 





5|any detail, some interesting facts about the new 


the | we know her to-day, though it is to be doubted that 


lapping, both in regard to the placing of contracts 
and the actual progress of work, can be avoided 
| towards the end of the present financial year. 

The First Lord of the Admiralty states in his 
explanatory memorandum that it has been found 
possible to accelerate certain ships of the existing 
programme and to make earlier provision for some 
material at an estimated cost of £759,000. 
Unofficially, but on good authority, we learn that 
the 9000-ton cruisers now building will probably 
be completed six months in advance of the original 
contract dates, and that destroyer and submarine 
construction is to be proportionately speeded-up. 
Further, to obviate delay in starting the two battle- 
ships next January, and to ensure the rapid pro- 
gress of work on both, the sum to be spent on each 
ship has been increased from £202,900 to £403,360. 
Thanks to the additional vessels announced last 
week, the building programme for 1936 has assumed 
really imposing proportions and now comprises 
the following units:—Two battleships, seven 
cruisers, two aircraft carriers, eighteen destroyers, 
and eight submarines, a total of thirty-seven 
vessels, not counting sloops and smaller craft. 
While it is too early to analyse this programme in 


ships have been semi-officially disclosed. The 
battleships will be of approximately the same dis- 
placement as the “ Rodney ”’ and “ Nelson ”’ ; that 
is, between 33,000 and 34,000 tons, and are to be 
armed with 14in. guns. This calibre has been 
adopted in view of the fact that all the capital 
ships now building on the Continent are to carry 
guns of 13in. calibre or less. The new American 
battleships, it is true, are to mount I6in. guns, but 
there will be general approval of the British Govern- 
ment’s policy of omitting the United States Navy 
from caleulations of relative strength, whether 
expressed in terms of numbers of ships, individual 
tonnage, or gun calibre. From the technical point 
of view the decision to restrict the armament of 
our new battleships to 14in. guns is equally to be 
welcomed. It means that the margin of weight 
available for protection will be appreciably greater 
than would be the case were the 16in. gun retained, 
and no student of modern naval tactics willquestion 
the importance of endowing the capital ship with 
robust protection against gun-fire, and against over- 
head and underwater attack. It will be surprising 
if the development of air power does not lead to 
radical changes in the design of the capital ship as 


the menace of the aircraft bomb will effect in 
naval architecture a revolution so far-reaching as 
that produced by the advent of the rifled shell gun 
nearly eighty years ago, which in the course of a 
single decade transformed. the capital ship from a 
wooden- walled three-decker into a mastless ironclad 
turret ship. We confidently anticipate that our 
new battleships will be considerably faster than 
the 25-knot ‘“‘ Queen Elizabeths,’’ hitherto the 
fastest battleships built in this country. Judging 
from contemporary foreign construction, high 
speed is more than ever in favour, and all the 
capital units now building in France, Italy, and 
Germany are designed for not less than 29 knots. 
The former line of demarcation between battleship 
and battle-cruiser is already fading, and may be 
expected to disappear entirely within the near 
future . .. Turning to cruisers, five of the seven ships 
of this year’s programme are to be comparatively 
small vessels of 5000 tons, similar to the ‘‘ Arethusa”’ 
class, while the remaining two will be sisters to 
the “Southampton,” of 9000 tons. In contrast 
to the average type of cruiser now under con- 
struction for foreign navies, the ‘‘ Arethusa,”’ with 
her armament of six 6in. guns, is not impressive. 
On the other hand, the type is undoubtedly well 
adapted to convoy work and general service with 
the battle fleet and has the additional advantage 
of being relatively cheap. Nevertheless, we should 
prefer an intermediate cruiser of, say, 6500 tons, 
capable of mounting eight 6in. guns, because such 
a design would tend to preserve a more equitable 
balance of individual fighting power between 
British and foreign cruisers. The most satisfactory 
feature of the cruiser programme is the evidence 
it affords of the Government’s intention to 
fulfil its pledge to raise our cruiser strength to 
seventy ships with the minimum of delay. The 
additional destroyers are badly needed, for one 
of the most disturbing features of the naval situa- 
tion to-day is our deficiency in modern destroyers. 
Whether or not the destroyer is the natural antidote 
to the submarine, naval authorities are agreed that 
our strength in the former type must be largely 
determined by the size of Continental submarine 
flotillas, all of which have undergone phenomenal 


destroyers have been authorised under the 1935-36 
programmes, and sixteen of these belong to the 
very powerful “ Tribal ”’ class of 1850 tons. It is 
to be hoped that not less than sixteen destroyers 
will be voted in each subsequent year, until the 
whole of our over-age tonnage now in service has 
been replaced and the destroyer establishment 
consists in the main of up-to-date craft in the 
minimum ratio of two units to each submarine 
possessed by the strongest Continental Power . . . 
It is generally understood that the recent 
critical situation in the Mediterranean has con- 
firmed the Admiralty in its opinion of the marked 
utility of the aircraft carrier, both as a floating base 
for aircraft serving with the Fleet and as a means 
of rapidly projecting air power into regions where 
danger threatens. Hence the inclusion of two such 
vessels in this year’s programme. Both ships will 
be much smaller than the ‘“‘ Ark Royal,” of 22,000 
tons, now building, for apart from the question of 
cost, naval opinion is swinging steadily away from 
the huge carrier because of its extreme vulnerability 
to every form of attack and its dangerous concen- 
tration of many eggs in one basket. Little needs 
to be said about the addition of four submarines 
to the 1936 programme, making eight in all. 
Despite its sinister reputation, the submarine is a 
perfectly legitimate instrument of warfare, and 
one that is just as useful to the British Navy as to 
any other. In the Great War British submarines 
were able to perform invaluable service without 
infringing in a single instance the rules of inter- 
national law. It is therefore all to the good that 
the Navy should be provided with ample sub- 
marine strength. 

As we have indicated above, the new naval pro- 
gramme has perforce been conditioned by the 
country’s manufacturing resources and equally 
by the necessity of not interfering with the con- 
current development of the other defence services, 
both of which, but particularly the Royal Air 
Force, are now making heavy demands on the 
industrial machine. Taking these circumstances 
into consideration, the naval programme must, in 
our opinion, be deemed satisfactory. It would, 
however, be a grave mistake to assume that its 
completion will restore the Navy to the minimum 
standard of strength consistent with security, or 
indeed, that the new construction now in hand and 
authorised represents more than one stage in the 
long and costly process of rebuilding our neglected 
defences. 


Research and the State. 


THE Parliamentary Science Committee, of which 
Sir Arnold Wilson, M.P., is Chairman, has before it 
at the present time a memorandum on the financing 
of research. When some complex issue has to be 
decided a memorandum is a particularly useful 
thing. Without it a committee may stray more 
or less vainly over a large area, frequently covering 
its own tracks and never finding the clear and 
unanimous conclusion of which it is in search. 
With it certain definite proposals are before the 
members. They may pick and choose between 
them, deleting here, emending there; knocking 
the memorandum to pieces and remoulding it 
nearer to the heart’s desire. The particular 
memorandum to which we refer has been prepared 
with that purpose. It is not a final statement and 
it is not likely to be laid before authority in its 
present form. For the time being it may be 
regarded as a private document, and it is only 
through the courtesy of the Parliamentary Science 
Committee that we have secured acopy. We asked 
for it because of the importance of the issues 
involved, and we are glad to know that the Com- 
mittee itself will welcome discussion of it. It is true 
that it has not yet invited public criticism. That it 
could only have done by publishing the memo- 
randum. The result would not be difficult to 
foresee. Critics would have forgotten that the 
paper was no more than a chopping block, and 
would have attacked it as the accepted recom- 
mendations of the Committee. 

The memorandum opens with a review of the 
national value, in pounds, shillings, and pence, of 
scientific research. In an appendix it gives a list 
of the huge sums which are estimated to have been 
saved by the work of Research Associations, 
setting against them the relatively small expendi- 
ture. In five groups—Metals, Electrical Industries, 
Refractories, Food, and Cotton—the State has 
expended in grants extending over sixteen 
years £440,000. But the national industrial 
expenditure has been reduced in consequence by 
£3,250,000 a year. In iron and steel alone 
it is stated that a total Government grant of 
£23,000 in four years has resulted in an annual 








expansion in recent years. Altogether, thirty-four 
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saving to the industry of £1,700,000. We need not 
remind our readers that the State grants adminis- 
tered by the D.S.I.R., do not cover the whole 
expenditure. The Research Associations have to 
find a large part—never, we believe, less than 
half and generally more. It is only on these 
conditions that a grant is given. Having made 
its case by this review of the financial importance 
of research, the memorandum proceeds to discuss 
the difficulty of persuading industry to contribute 
enough towards the expense of the work. It alludes 
to the fact that in times of depression new sub- 
scriptions cannot be obtained and old subscriptions 
are stopped or reduced, with the undesirable 
result that researches have to be arrested or cur- 
tailed. It then points out that the improvement of 
industries is of national importance, and so 
reaches the conclusion that the State should take 
upon itself the financial burden of industrial 
research by providing a large annual sum. This 
proposal must be regarded as the crux of the 
whole matter ; it is the point around which dis- 
cussion will revolve and on which the greatest 
difference of opinion will exist. The proposal, in 
detail, is that the Government shall build up a 
research endowment fund of between thirty and 
fifty million pounds, partly by a draft on the 
Exchequer and partly by contributions from 
industries. As far as the State’s share is concerned 
the most equitable way of raising the money, it is 
suggested, would be to make it a charge on the 
revenue from the new Customs duties. This 





State fund would provide industry with a constant 
source of revenue, put apparently at three million 
pounds a year for research. 

As we have said, this proposal for the State 
endowment of research is the crux of the 
whole memorandum. Cut it out, on principle, 
and the memorandum falls to pieces. Accept 
the principle and the details of administration 
become important. We have therefore to ask 
ourselves if it is really desirable that the State 
should do more financially than it is now doing for 
the encouragement of industrial research? We 
live in an age which is moving towards complete 
nationalisation of everything and the disappear- 
ance of the individualism dear to the Anglo-Saxon. 
We may expect, therefore, that many would 
welcome State financing of industrial research as a 
step towards State control of all industries. On 
the other there must be many, perhaps a majority, 
who feel that in the present condition of industry 
it would be inequitable of the State to place yet 
another burden on the taxpayer. To our minds the 
arguments against the establishment of a State 
fund which would relieve industry of liability for 
the cost of research seem more weighty than those 
advanced in favour of that course by the mem- 
orandum, but we must leave the presentation of 
them until a later occasion. We need only 
repeat now that for the moment the principle 
is of far more. consequence than the details, 
and we believe that the Committee would 
welcome discussion of that principle. 








Main Line Electrification Abroad. 


(Contributed.) 
No. I. 


I. IytrRopucTION. 


URING the first half of 1936 there have been 
frequent references in the daily and technical 
Press to the conversion abroad of steam-operated 
lines to electric traction, amongst them the interest- 
ing paper by Mr. E. R. Kaan before the Institution 
of Electrical Engineers on April 30th. By comparison 
with many foreign countries the conversion from 
steam to electric traction in Britain has been very 
meagre, a fact which has been the subject of numerous 
letters to the Press and many questions in Parliament. 
No main line in Great Britain is wholly operated 
electrically to-day, thirty years after electrification 
was found to answer satisfactorily the problem of 
such lines as Liverpool—Southport, Newcastle-Tyne- 
mouth, and the District Railway in London. Electric 
traction was abolished on the only important goods 
traffic line, i.e., Newport to Shildon, at the beginning 
of 1935. The two large-scale programmes of railway 
improvement made possible by Government guarantee 
of principal and interest will do something towards 
raising the mileage of electrified lines, both in the 
London area and in the North. The London scheme, 
it will be recalled, will include the projection of the 
Central London tube eastwards and westwards, the 
Northern City and Hampstead tubes northwards, 
and the electrification of suburban services from 
Liverpool-street and Fenchurch-street to Shenfield. 
The second, or other than London, programme makes 
provision for the conversion of the ex-Wirral Railway 
services by the L.M.S.R., and the conversion of the 
Sheffield—Manchester main line of the L.N.E.R., 
on which both passengers and goods will be elec- 
trically hauled ; it is hoped by this means to overcome 
the difficulties caused by steam operation in the long 
Woodhead Tunnel. Finally, on the Southern are 
the large programmes which, when completed, will 
carry electric traction to Portsmouth vid Guildford 
and Horsham, and to Hastings vid Tunbridge Wells, 
together with several intervening coastal and cross- 
country lines. 

Even so, when the whole of these programmes 
are completed by 1940, the British mileage of elec- 
trified lines will be far below that of many foreign 
countries, notably in Europe, whether measured on 
an actual or on a percentage basis. It is clear that 
either the British railways have been negligently 
slow in not adopting electric traction more quickly 
than they have done, or that conditions are so widely 
different as between this country and, let us suppose, 
Switzerland, France, Sweden, Italy, and South 
Africa, that the results obtained abroad provide no 
guidance for policy at home. 

It is curious that those who are most energetic 
in writing to the Press urging bigger and better 
electrification schemes in Britain usually quote 
foreign electrification schemes in extenso, apparently 
assuming that conditions are similar, and thereby 
attempting to prove that the British railways have, 
to say the least, been conservative. In practice, 
however, economic, climatic and political conditions 
are not the same and the greatest differences lie 





in the political sphere. Economic conditions have 
been very favourable to electrification schemes of 
late years ; unemployment has been rife and Govern- 
ments searching for forms of public works expenditure 
have eagerly seized upon those which will aid in 
bringing their respective countries a greater degree 
of independence from foreign imports, usually coal. 
Thus the political argument in favour of electric 
traction on the Italian, Swiss, French, and Swedish 
railways acts oppositely in this country, where 
electric traction actually induces imports to some 
extent, such as copper, rather than reduces them. 
A further political feature is the almost universal 
ownership of European railways by the Governments 
concerned; nearly all the world’s most important 
railway electrification schemes are to be found on 
Government-owned railways. Whilst there may be 
many advantages of Government ownership of rail- 
ways, there are equally severe disadvantages, amongst 
which is the liability to political pressure, either of 
individuals, groups or industries; no industry is 
better organised than the electrical industry, both 
nationally and internationally, and, therefore, it 
is not a matter for surprise that its propaganda in 
favour of electric traction should have had great 
success in the case of Government-owned as compared 
with company-owned railways. 

Many excellent world surveys of railway electrifica- 
tion have been published, amongst them the paper 
read by Mr. E. R. Kaan, mentioned above, but it 
calls for comment that almost without exception 
they have been prepared by the electrical industry, 
or the chief electrical engineers of important rail- 
ways. In general, they confine themselves to the 
technical aspects of the question only, and they 
include but scant references to the financial results, 
except to point out that they are uniformly 
satisfactory. 

It is the object of this present survey to deal 
with the financial aspect of the question and to 
endeavour to throw light upon the results which 
foreign railways have so far obtained from their 
larger schemes. Such a task is by no means easy, 
partly for the reason that conditions prior to and 
after the completion of electrification are never the 
same, since conversion to electric traction is costly 
in capital, and partly because the financial results 
of such schemes cannot be segregated completely 
from the remaining sections of line. No administra- 
tion, whether in transport or in industry, could 
ever afford to admit that a capital expenditure pro- 
gramme of many millions had not been a success, 
but sometimes the very lack of any published financial 
results may give the clue to comparative lack of 
success. ~ 

This present survey is for convenience divided 
into two sections : (1) Extra-European, (2) European. 
It is in Europe that the most important conversions 
have taken place, and it is striking that the Anglo- 
Saxon nations, with one or two exceptions, have 
proportionately to the extent of their railway mileages 
lagged far behind. Is it that the financial aspect 





has been more carefully assessed by them, or because 
the United States and Great Britain are the two most 
important remaining strongholds of company-owned 
and operated railways ? No comments are included 
on the position in Great Britain, except in the con- 
cluding remarks, where an attempt is made to 
generalise, because the Southern Railway provides 
the only really extensive electrified system ; but this 
would appear to be primarily of a suburban nature. 
The very fact that no goods trains are electrically 
operated to Brighton, that the third-rail, 660-volt 
D.C. system has been adopted, that the trains consist 
of multiple unit sets and that many of the passenger 
journeys are provided by season ticket holders, 
goes to prove that contention. If it be insisted that 
it is a main line, then it must surely be the only main 
line in Great Britain to provide no increase of speed 
in its fastest trains during the last quarter of a century. 


II. Exrra-EvUROPEAN. 


No attempt is made in this survey to assess the 
financial results of suburban schemes ; the problems 
inherent in such conversions are quite different from 
those of main lines and considerations such as the 
elimination of the smoke nuisance in large cities 
may be regarded as paramount and as outweighing 
mere questions of finance. It is generally conceded 
that the use of multiple unit electric trains through 
the abolition of engine movements at termini, 
congested in peak hours, together with the greater 
potential acceleration, makes electric traction very 
suitable for such working, and in tunnels it is uni- 
versally regarded as essential. Signs are not wanting 
that the development of Diesel-electric power units 
may necessitate a revision of such views in the near 
future, and it has long been tragic that the public 
demand for better facilities, often backed by political 
pressure, is frequently behind the most progressive 
technical opinion; thus there is invariably the 
danger of imposing on a transport concern a policy 
which is already on the way to obsolescence. The 
tests being conducted with Diesel-electric units 
for suburban working by the Buenos Aires Great 
Southern should result in important financial figures 
being available in due course which will be comparable 
with electric working on the neighbouring lines at 
Buenos Aires. 

Excluding the electrified suburban lines radiating 
from Sydney on the New South Wales Government 
Railways (278 track miles) and those around Mel- 
bourne on the Victoria Railways (439 track miles), 
electrification in Australasia is limited to the com- 
paratively small sections on the New Zealand Govern- 
ment Railways, including the tunnel at Arthur's 
Pass and a few miles at Lyttelton. 


SoutTH AND CENTRAL AMERICA, 


Main line electrification schemes do not bulk 
large in the railway mileage of South America, but 
Brazil provides certain schemes of considerable 
magnitude and a further 92 miles of the broad-gauge 
Central Railway is now under conversion on the 
3000-volt D.C. system. The Paulista Railway’s 
conversion on about 250 track miles, also using 3000 
volts, was completed in 1928, the working costs per 
train mile on the first section converted being stated 
to have been reduced by over 60 per cent.; but, of 
course, such figures take no account of the interest 
on capital expenditure. In Chile the State Railways 
have converted a similar track mileage of about 250 
on the 3000-volt D.C. system. Since 1924, when 
the change over was made, conditions have fluctuated 
so violently in Chile that it is hard to judge of the 
measure of financial success attained, and but 
few figures appear to have been made public on this 
specific scheme. 

There are stretches of electrified mileage in Costa 
Rica, Cuba, Mexico, and Venezuela, but little factual 
data in regard to financial results is readily available 
for analysis. 


NortH AMERICA. 


The comparative lack of electrified railway mileage 
in Canada calls for some explanation. A heavy 
importer of coal from the United States and the 
United Kingdom, Canada is endowed with endless 
water power resources, and one might have expected 
to find a large percentage of traffic handled by electric 
traction. To claim that sparsity of population is 
the cause is but to beg the question, since, contrary 
to often-expressed lay, and even technical, opinion, 
some of the most financially successful electrification 
schemes have been carried out in somewhat similar 
areas where traffic is comparatively light, for instance, 
Sweden. In practice, Canadian main line electrifica- 
tion is confined to the St. Clair Tunnel. This is as 
special a case as the suburban operation through the 
tunnel at Montreal and the working of the electric 
locomotives on the Montreal quays. ‘Traction 
problems at Montreal are an interesting study in 
themselves ; for instance, the possibility of Diesel- 
electric instead of electric operation for the new 
passenger terminus of the Canadian National ; 
the recent improvement of steam operation on the 
quays, and the long-discussed project for electrifica- 
tion of the suburban services to Vaudreuil. The 
last-named is not now likely to eventuate, and the 
type of traction to be adopted for the new terminus 
will depend on the development of the several forms 
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of motive power when the station itself and its 

connecting lines are completed. 

A progressive country, superbly equipped in most 
technical spheres, and claiming about one-third of 
the world’s railway mileage, the United States 
naturally provides several of the most important 
main line electrification schemes. One may class 
the following services as primarily or wholly suburban 
in character, namely, those of : 

(a) The Long Island from New York. 

(6) The Illinois Central from Chicago. 

(ec) The Baltimore and Ohio—Staten Island Lines. 

(d) The Delaware, Lackawanna and Western 
from Hoboken. 

The Southern Pacific from Oakland. 

The Erie from Rochester. 

The Reading from Philadelphia. 

The Chicago North Shore and Milwaukee 
between Milwaukee and the Loop at 
Chicago. 

The Chicago South Shore and South Belt 
between Chicago and Gary. 

The last-named but one is, perhaps, a doubtful case, 

being comparable with the London—Brighton services, 

but providing far higher speeds; in fact, amongst 
the highest regular electric speeds in the world. 

The remaining American electrified routes fall 
into two main classes; first, those with heavy 
gradients with or without tunnel operation, and, in 
certain instances, tunnel operation alone as from 
Detroit to Windsor; secondly, complete main line 
operation of passenger and goods in its generally 
accepted sense. Within the first division lie the 
Great Northern’s Cascade scheme, the Baltimore 
and OQOhio’s tunnel at Baltimore, the Cleveland 
terrainal, and the Boston and Maine’s Hoosac tunnel, 
together with the very specialised operation of the 
Butte, Anaconda and Pacific and the Detroit, 
Toledo and Ironton, Within the second division 
fall the Virginian example, the Chicago, Milwaukee, 
St. Paul and Pacific, the New York, New Haven and 
Hartford, and, of course, the New York—Washington 
now completed conversion of the Pennsylvania, 
whilst the Norfolk and Western’s change over on a 
heavily graded section might be regarded as falling 
into either or both of these categories. There is also 
the New York Central’s third-rail electric operation 
between the Grand Central Station in New York 
and Harmon. 

As bearing upon any possible electrification of 
main lines in Britain, the Chicago, Milwaukee, St. 
Paul and Pacific, the New York, New Haven and 
Hartford, and the Pennsylvania instances alone 
appear to offer useful comparisons. The Virginian 
is wholly interested in the haulage of coal, its train 
loads of 12,000 tons at very slow speed rule it out 
for comparison with British conditions. An official 
report undertaken in 1928 for the Electrification of 
Steam Railroads Committee of the National Electric 
Light Association, by F. L. Johnson, assistant to 
the operating vice-president of the Chicago, Burling- 
ton and Quincy, concluded with the following words : 
——‘‘ In my opinion, there are few, if any, railroads with 
normal conditions as to class, direction, and density 
of traffic that would be warranted in electrification 
on a large scale comparable with that which the, 
Virginian Railway has accomplished. I question 
if any railroad having normal grades and operating 
conditions and handling a general business, such as 
is handled by the average railroad in all kinds and 
classes of equipment, would be warranted in incurring 
the expenditure made by the Virginian Railway. 
It was apparently economical for the Virginian 
Railway, in view of its special operating conditions, 
class and trend of traffic, to do so.” Although the 
Norfolk and Western is not such an extreme case, 
there is no section of railway on a British main line 
carrying traffic at all comparable with that hauled 
over the Bluefield—Iager 208 track mile section of the 
Norfolk and Western. The Norfolk and Western 
is one of the best profit-earners of any of the large 
American railways; special factors have accounted 
for that satisfactory characteristic and there is no 
reason to believe that operation on the electrified 
section has been other than quite satisfactory. 
Nevertheless, it would be stretching the i ination 
to claim that electric traction on one section had 
been responsible for the high net income, since its 
near neighbour and competitor, the Chesapeake 
and Ohio, which has relied entirely upon steam 
traction, has achieved equally satisfactory financial 
results. 

In order to compare satisfactorily the results of 
two ‘similar railways, or even one railway, before 
and after electrification, one meets with the insuper- 
able difficulty of choosing the correct statistical unit. 
Neither the net railway operating income nor the 
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operating ratio are really useful, because in the elec- | SP 


trified situation the fixed charges will, as a rule, be 
far heavier than under steam conditions, This point 
is well exemplified by any compari between the 
railways serving the Pocahontas ion, two of which 
are partially electrified. The New York Central 
electrification in the New York area covers both 
main line and suburban trains as far as Harmon, 
324 miles, and was intimately connected with the 
development of Grand Central Station and its air 
rights. Steam locomotives have been eliminated 


individual units embody all three sources of power, as, 
for instance, on the West Side development scheme. 
Like the New York Central, the New Haven’s electri- 
fication to New Haven was intimately connected 
with the Grand Central development scheme, since 
the trains, except those using the Hell Gate Bridge, 
enter Grand Central over the New York Central 
tracks. 

It should be noted that the one-time proposal 
of the New York Central to extend electric traction 
from Harmon to Albany has never eventuated, and 
the oft-proposed prolongation of the New Haven 
electrified tracks beyond New Haven has not been 
brought to fruition. In view of the success of the 
conversion and the comparatively short mileage of 
73 miles from Grand Central to New Haven this is 
somewhat surprising, since locomotives on all through 
trains have to be changed at the latter point. i 
to the financial interests of the Pennsylvania in the 
New Haven, and thanks to the former’s conversion 
of its lines throughout to Washington, locomotives 
could now run through from Washington to New 
Haven, and, consequently, an extension towards 
Boston might have been expected, but the receiver- 
ship of the New Haven in 1935 has probably put off 
such a project indefinitely. Whilst it would perhaps 
be an exaggeration, to claim any close connection 
between the receivership and the heavy cost of 
electrification, it is known that the margin of savings 
over steam traction soon after the extension to 
New Haven was complete, was narrow, and primarily 
due to the fact that by undertaking all shunting 
movements during the night when the power peak 
was low, a very favourable and even load was 
obtained. It is doubtful whether, with modern 
designs of steam locomotives, there would be any 
real margin in favour of electric traction. 

If no direct connection is claimed between financial 
difficulties and electrification on the New Haven, 
there would appear to be a fairly direct inter- 
relationship in the case of the Chicago, Milwaukee and 
St. Paul, whose Pacific extension alone served to 
weaken this formerly strong western system. It will 
be recalled that the 580 track mile Harlowton-Avery 
section was converted by 1916, and the 305-mile 
Othello-Seattle section between 1920 and 1927. The 
heavy capital charges incurred on this work, in 
addition to the competition of water carriers vid the 
Panama Canal, forced a financial reorganisation of 
this system as early as 1927. In spite of one re- 
organisation of capital, the Chicago, Milwaukee, St. 
Paul and Pacific has still remained financially weak, 
and had to undergo a further reorganisation in 1935. 
It may be argued that water competition and other 
causes were the real reasons for these difficulties, but 
the fact remains that its neighbouring Transcon- 
tinental rail competitors, the Great Northern, the 
Northern Pacific, and the strong Union Pacific were 
able to weather the storm without financial reorganisa- 
tions. Electrification may truly be stated to be the 
straw which broke this camel’s back. No one cog- 
nisant with facts will maintain that the Milwaukee 
Railroad has been anything but one of the most 
efficiently operated Transcontinental lines, its weak- 
ness has been entirely due to its capital per mile of line. 

It is too early to quote the financial results of the 
Pennsylvania scheme between Washington and New 
York, amounting to well over 1000 track miles and 
undoubtedly the biggest single electrification pro- 
gramme ever undertaken. The latest figures, which 
cover the first four months of 1936, reveal, when 
compared with 1935, important gains in gross receipts 
for passenger and goods traffic, but proportionate 
gains are recorded by competitive lines such as the 
Baltimore and Ohio, and after all even this huge 
electrified mileage on the 11,000-volt single-phase 
method is but a section of the vast Pennsylvania 
system. Figures in regard to net railway operating 
income are perhaps misleading for this period, 
because of the floods which exceptionally increased 
operating and maintenance expenditure last March. 
The first trains left Washington, electrically hauled, 
at the end of January, 1935, and therefore it is but a 
fifteen-month period over which results can be 
assessed ; such a period is far too short in railway 
operations to provide a reliable guide as to future 
possibilities. The track, though strengthened with 
very heavy rails and fastenings, was known to suffer 
considerably when electric traction was first inaugu- 
rated between New York and Philadelphia, but such 
difficulties, it is believed, have been completely sur- 
mounted. 

The difficulty is thought to have arisen from the 
high axle load of 33-5 English tons of the 2—Co-2 
type high-speed locomotives with the resultant side 
thrusts and rapid rail wear on curves. The regu- 
larity, rapidity, and frequency of the present services, 
eeded up more than once since February, 1935, 
should bring in a rich harvest of increases in 
receipts, and present figures seem to show that such 
is being accomplished. It has been estimated that 
the electric locomotive mileage on the 230 route miles 
from New York to Washi will be about 18 million 
per annum; goods t gross ton-miles well 
over 10,000 million and passenger car miles ex i 
130 million per annum. The New York-Philadelphia 
section is generally admitted to carry the heaviest 
traffic in the world per route mile, 

Unlike other American electrification programmes, 


Pennsylvania programme was pushed forward as a 
means of relieving unemployment, although the 

roject was planned prior to the period of depression. 
The Federal Government, through its Public Works 
Administration, assisted financially to the extent of 
60 million dollars out of a total of 180 million dollars, 
but reconstruction of station facilities at Philadelphia, 
Newark, and other places has accounted for some 
part of this expense, and, as has been found necessary 
with many other electrification schemes, the signalling 
system has had to be completely readjusted if the 
full benefits were to be obtained. Also the Penn- 
sylvania is sufficiently large to absorb without diffi- 
culty the steam locomotives replaced on the newly 
electrified section. 

Opinions of American transportation experts, 
technical, financial, and operating, are widely at 
variance over the economic results and possibilities 
of return on this vast expenditure. Verily it will 
depend on the productive capacity of the Eastern 
Seaboard States, and it is a bold bid for the retention 
of traffic to the rails. Future years alone will be able 
to permit one to assess accurately the financial 
wisdom displayed in 1930, when this huge project 
was conceived and planned by the late General 
Atterbury, his colleagues on the board, and his 
Pennsylvania officers. 

(To be continued.) 








SIXTY YEARS AGO. 


A NAVAL disaster, as mysterious as it was harrowing, 
was recorded in our issue of July 2Ist 1876. H.M.S. 
“‘ Thunderer,” a two-turreted vessel of 9190 tons dis- 
placement, was laid down at Pembroke in 1869 to the 
designs of Mr. E, J. Reed. Her propelling machinery 
consisted of twin screws driven by engines of 5600 indi- 
cated horse-power. Her boilers, eight in number, were 
of the ordinary low-pressure type, the safety valves being 
loaded to 30 lb. per square inch. The engines and boilers 
were supplied by Humphrys and Tennant of Deptford. 
The ship was launched in March 1872 and was brought 
round to Portsmouth but over four years elapsed before 
she was ready for her contractors’ trials. On July 12th 
1876 these trials were to have been begun but a leaky 
feed pipe led to their being postponed for a couple of days. 
On Friday, July 14th, she had just got under weigh to 
proceed to the Stokes Bay measured mile when an explo- 
sion occurred below decks. The noise, it was stated, 
resembled the report of a 35-ton gun. Steam pouring 
up from the engine and boiler-room hatchways left those 
on deck with little doubt as to what had occurred. Mr. 
Weeks one of the ship’s engineers courageously went 
below through the steam into the engine-room and stopped 
the engines. Signals of distress were made and the ship 
was towed back to Portsmouth. With great difficulty 
the dead, the dying and the injured were brought up from 
below. Fifteen men had been killed on the spot and 
sixty-three injured of whom twenty-four subsequently 
died. Examination showed that the starboard foremost 
boiler had exploded with great violence. Rivets had been 
sheared, one of the plates had been rent across and the 
safety valve box had been torn from its seating. It may 
amaze us of the present generation that sixty years 
ago a boiler constructed for one of her Majesty’s ships 
by a leading firm of.engineers and carrying only 30 lb. 
pressure should blow. up in this manner. It is only fair 
to say that it quite evidently amazed and caused disquiet 
among the engineers of the day. There was no question 
of the boiler being defective in construction. That fact 
was soon established by testing the other boilers to twice 
the working pressure without distressing them. From 
the mass of evidence, assertion and theory it became clear 
that at the time of the explosion and for some time before 
it the stop valve of the boiler had been closed unknown 
to those in charge who fully thought that it was sharing 
the supply to the engines with the other boilers. It 
became clear too that the pressure gauge needle had run 
round the dial and passed the stop until the pinion had 
come out of engagement with the rack. Its behaviour 
had not been noticed and when it was observed that the 
pressure indicated was not the same as that in the other 
boilers it was concluded that the gauge was defective. 
These facts seemed clear but why did the safety valves 
not act? There were two dead weight safety valves 
entirely independent of each other although they were 
mounted within the same box. Why did the valves 
stick on their seats and above all why did both vaives 
stick simultaneously ? The question was never answered 
satisfactorily in spite of prolonged discussion and research. 
One theory was that the brass bush forming the valve 
seat in the cast iron box contracted by a process of “ creep” 
(sic) each time the temperature rose and did not recover 
when the temperature fell. Another was that the valves 
expanded in a similar manner until they bound themselves 
within their seatings. One fact seemed completely to 
discount both these theories ; the valves of all the other 
boilers were found to work perfectly freely, except one. 
It was found that the valve which stuck had been 
assembled for the test on other than its own seating. 
Was it possible, we asked, that this incident provided a 
clue to the mystery ? Three years before the explosion 
the valve boxes had been opened and the valves removed 
for measurement. Had the valves been transposed in 
such a way that the boiler which exploded had been left 
with two valves so near a perfect fit when cold that when 
heated they bound themselves within their seatings ? 











Tue King’s Cup Air Race on Saturday, July 11th, was 
won by Mr. Charles Gardner, flying a Percival “ Vega 
Gull,” at an average speed of 164-5 m.p.h. The second 
place was taken by Lieut. T. Rose, who piloted a “ Miles 
Hawk ” at an average speed of 1844 m.p.h. The fastest 
machine in the race, a Percival “‘ Mew Gull,” piloted by 








from Manhattan Island and replaced by electric, 
Diesel-electric or battery engines; in certain cases 





but comparable with many European examples, this 





Capt. E, W. Percival, averaged 203 m.p.h. and took fourth 
place. 
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Mercury Arc Rectifiers on South 
African Railways. 


HE work of electrifying an important section of the 

_ South African Railways handling heavy mineral traffic 
on steep gradients was begun in 1922. Extending from 
Pietermaritzburg to Glencoe, the section has a_ total 
of 170 route miles, and the sub-stations which feed it with 
3000-volt D.C. are equipped with motor generator sets 
built by the British Thomson-Houston Company. Subse- 
quently the electrification was extended from Pieter- 
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Supply Commission issued inquiries in 1934 for rectifier 
plant. 

The result of these inquiries was that Messrs. Wilson 
and Herd, Ltd., received, on behalf of the British 
Thomson-Houston Company, an order for all the 
necessary sub-station equipment, complete from the 
H.T. terminals of the step-down transformers to 
the outgoing D.C. sub-station terminals. With the 


the locomotives employ regenerative braking, all the 
rectifiers have to be capable of inversion for returning the 
regenerated power to the A.C. system, and they are also 
required to have a flat compound characteristic up to the 
heaviest load expected, in both directions of operation. 
This is the first occasion on which such rectifiers designed 
for inversion and compounding of this kind have been 
employed on such a large scale for the entire supply of long 
sections of a mainline. The ratings of the plant are greater 
than those of any other rectifiers for such duty. The com- 
pounding characteristics obtained by grid control also 
represent a marked advance on previous practice. 

With a few exceptions each sub-station will contain 
two mercury arc grid-controlled converters, each capable 
of working as a rectifier or inverter; a common main 
transformer with separate secondary windings for rectifier 





or inverter operation ; change-over switchgear to enable 
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FIG. 1—-GENERAL ARRANGEMENT AND DIAGRAM OF CONNECTIONS FOR A TYPICAL SUB -STATION 


maritzburg towards Durban, as far as Cato Ridge, and a 
branch line from Ladysmith to Harrismith was also con- 
verted. Further extensions on the main line from Cato 
Ridge to Durban, a distance of 45 miles, and from Glencoe 
to the Natal border at Volksrust, a distance of 78 miles, 
having been deemed to be desirable, the Electricity 


exception of one, all the sub-stations for the 320 
miles of main line from Durban to Volksrust will 
then contain B.T.H. plant. Twenty rectifiers are being 
supplied in all. From a technical point of view the order 
is to be regarded as the most important placed in any part 
of the world for railway sub-stations for many years. As 


the functions of the two units to be interchanged or either 
of them to be shut down and isolated ; and the necessary 
auxiliaries and switchgear. Normally both units will be in 
use, one acting as a rectifier and the other as an inverter. 

The best method of dealing with regenerative energy 
in rectifier sub-stations without excessive increase in the 














Fics. 2 TO 4—RECTIFIER AND MAIN TRANSFORMER 
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capital cost has been widely discussed. That adopted by 
the Electricity Supply Commission in these sub-stations 
is considered to be very satisfactory and economical, 
notwithstanding that separate converters are employed 
for rectification and inversion. 

The objection to using one unit for both purposes 
is that, whereas a rectifier must have its cathode con- 
nected to the positive bus-bar, an inverter must have 
its cathode connected to the negative bar. To meet this 
difficulty it has sometimes been proposed to insert 
reversing switches between the converter and bus-bars so 
that when the direction of operation changes as the result 
of reversal of the sub-station load current, these switches 
would be thrown over and the grid control connections 
would be simultaneously changed so as to make the 
rectifier become an inverter and vice versé. But although 
this scheme only involves the use of one mercury are 
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FiG. 5—-PEAKING TRANSFORMER 


tonverter and therefore appears to be economical, it has 
the disadvantage that during the moment of throwing over 
the reversing switches a total interruption of the current 
occurs, and there may be difficulty in operating the trains. 
But with the arrangement shown in the diagram of con- 
nections, Fig. 1, this difficulty is avoided, since both units 
are always available and the current can therefore flow in 
either direction at any moment. Reversal can take place 
without delay and with the same ease and smoothness as 
with a motor generator set. At light loads a small circu- 
lating current, which has no appreciable effect on the 
overall efficiency, circulates through the rectifier and 
inverter. ° 

Since both the mercury are converters are interchange- 
able and switchgear is provided for interchanging their 
functions or for shutting either unit down in the event of 
one converter needing attention, it is always possible to 














FIG. 6—PHASE SHIFTER 


take one unit out of service while the other unit is left in 
operation to supply the motoring loads. Owing to the 
fact that the current returned to the A.C. system during 
regenerative braking is much smaller than the traction 
current supplied to the trains it will always be possible to 
shut down an inverter in a sub-station for a reasonable 
period. The scheme adopted amounts to using normally 
available spare plant for dealing with regenerated current. 
Assuming that a sub-station has the same amount of spare 
plant as exists in this particular case, practically the only 
additional equipment needed for regeneration is the grid 
control gear, an extra winding on the main transformer, 
and a few minor details; the efficiency being practically 
the same as that of a straightforward rectifier. 

As inverted operation necessitates providing mercury arc 
rectifiers with control grids and apparatus for exciting 
them, it is but a small step to add apparatus to shift the 


B.T.H. Company, through Messrs. Wilson and Herd, 
Ltd., for fifteen. 3000-volt rectifiers for the suburban 
electrification around Johannesburg does not, however, 
call for compounding by grid control, as the rectifiers 
are not in this case required to work inverted.) 

The rectifiers under consideration for the main line 
scheme are equipped with high-speed relays for suppressing 
the arc by applying a negative voltage to all the grids in 
the case of backfire in the rectifier or internal short circuits 





pumps and McLeod and Pirani vacuum gauges. The pump 
motor also drives the grid bias generator and water circu- 
lating pump, all assembled on the rectifier so as to keep 


apparatus at the same potential together. The usual 
B.T.H. system of polyphase excitation, in conjunction with 
double control grids, assists in ensuring the accuracy of 
firing of the anode currents, which is essential for inverted 
working. The voltage applied to the grids is a 





steady negative voltage, supplied by the grid bias 




















in the inverter. The arc suppression apparatus only 
responds to internal faults and not to short circuits on the 
track, which are dealt with by the high-speed breakers in 
the outgoing D.C. feeders. Only the faulty section of the 
track is, therefore, disconnected. 

For forward loads the continuous rating is 1667 kW. 
Overloads of 50 per cent. can be carried for two hours, 
110 per cent. for thirty minutes, 200 per cent. for one 
minute, and 260 per cent., or 6000 kW, momentarily, all 
at 3000 volts. The required loading when the units are 
working inverted is less, and under this condition each 
unit is rated at 1000 kW continuously at 3000 volts, whilst 
the overloads are 25 per cent. for two hours, 100 per cent. 
for thirty minutes, 175 per cent. for one minute, and 200 
per cent. momentarily. The complete equipment was also 
specified to be suitable for operation in accordance with 
a particular load curve. 


While most of the regenerative sub-stations will 
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FiG. 7—REGULATION DIAGRAMS 


contain two units, there will be a few exceptions 
to the rule. The sub-station at the Durban end of 
the line, where the forward loads are relatively 


large, will contain four mercury are converters. Two 
converters supplied from the two transformers are to work 
in parallel as rectifiers, whilst one works as an inverter, 
the fourth being held in reserve. In two other sub-stations, 
where the track profile is not suitable for regeneration, the 
second mercury are converter will be omitted. 

The mercury are rectifiers (shown in Figs. 2 and 3) are 
six-anode steel tank units similar in general construction 
to normal B.T.H. rectifiers, but with special anodes, 





phase of the grid voltage and thus obtain a flat compound 
characteristic. (A subsequent contract placed with the 





shields, and grids for 3000-volt grid-controlled working. 
They are fitted with the usual mercury and rotary vacuum 





Fic. 8—-CONTROL BOARD 


generator, with an A.C. voltage of sharply peaked 
wave form generated by a special peaking transformer. 
As regards complete freedom from hunting or phase 
swinging, this system has been found to offer great advan- 
tage. It also eliminates sparking and wear and enables 
the grids to be excited with a voltage and current of the 
magnitude and wave form necessary, without difficulty. 
The peaking transformer, together with the panels carrying 

















Fic. 9—INTERPHASE TRANSFORMER 


the resistances in series with the grids and the high-speed 
are suppression relay, is shown in Fig. 5. 

The variation with load of the grid voltage phase posi- 
tion, necessary for compounding, and the phase shift 
necessary when changing from rectifying to inverting, are 
obtained by an induction regulator type of phase shifter 
in series with the primary winding of the peaking trans- 
former. The phase shifter is rotated through gears by a 
D.C. torque motor, with its armature fed at constant D.C. 





voltage, while the field carries the main output current of 
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the sub-station. Normally the armature is held by a spring 
against a stop, but increase of load strengthens the field 
and causes the armature to rotate the phase shifter by the 
requisite amount. Although the required performance 
characteristics of the torque motor phase shifter set 
(Fig. 6) are complicated, the apparatus complies with 
requirements in a perfectly satisfactory way. The voltage 
limits within which flat compounding must be obtained 
are very close, and it is necessary that the variation of 
movement of the torque motor with load shall be 
different when rectifying and when it is inverting; 
and shall not vary as a straight line law in the case of 
rectifying. These characteristics are obtained by rheostats 
in series with the torque motor armature. A definite 
limit to the amount by which the phase of the grid voltage 
can be changed is provided by a mechanical stop on the 
torque motor ; whilst a reversing switch in series with the 
armature ensures that the direction of movement with 
increase of current is the same, irrespective of whether the 
converter is operating as a rectifier or inverter. By means 
of an additional shunt winding an additional amount of 
initial displacement can be given to the torque motor and 
phase shifter, whilst a screw adjustment in the drive 
between the motor and phase shifter serves for hand control 
under special conditions. Freedom from hunting is 
ensured by a dashpot giving approximately critical 
damping. Response of the whole equipment to variations 
in load is more than amply rapid for the conditions 
of railway service. 

As the series fields of the torque motors are connected 
in circuit at a point which ensures that the circulating 
current between the rectifier and converter does not pass 
through them, the flat compound characteristic, given up 
to the heaviest external overloads in both directions, does 
not interfere with the fact that the characteristic so far 
as internal circulating current is concerned is a shunt 
characteristic and is therefore stable under all conditions. 
The torque motor and phase shifting apparatus are at low 
potential and adjustments can therefore be made while the 
plant is in operation. The voltage on the D.C. side may be 
raised or lowered and the circulating current between the 
rectifier and inverter adjusted by means of a field 
rheostat mounted on the main control panel. The sk 
of the flat compound characteristic can be adjusted by 
other rheostats associated with the torque motor. Isolating 
switches in the torque motor series field circuits enable 














FiG. 10-AIR-CORE REACTANCE 


the compounding to be cut out, or a torque motor to be 
completely isolated for attention, without shutting down 
the plant. The form of regulation obtained is given in 
Fig. 7, where top diagram (a) shows the volt-ampere 
characteristics of @ shunt rectifier and a shunt inverter 
separately, while the lower diagram (b) shows the volt- 
ampere characteristic of the flat compound rectifier and 
flat compound inverter working together. 

On account of the many windings and the carefully 
balanced characteristics required, the design of the main 
transformers (Fig. 4) presented unusual problems. The 
primary winding is star connected for 88,000 volts, and 
tappings give plus and minus 3 per cent., minus 6 per cent., 
and minus 9 per cent. The secondary winding for rectifier 
working is connected six-phase double star, the interphase 
transformer (Fig. 9) being in @ separate tank. The 
secondary winding for inverter working is connected six- 
phase triple star. An auxiliary winding connected three- 
phase interconnected star is also built into the main trans- 
former for supplying the sub-station auxiliaries, thus 
rendering @ separate small transformer connected to the 
88,000-volt system unnecessary. The rectifier and inverter 
windings are protected by surge arresters. 

Owing to grid control the D.C. voltage contains 
a strongly marked ripple of considerably greater 
amplitude than that in normal rectifier equipments, 
and to prevent risk of telephone interference on the 
D.C. side smoothing equipment has been provided. 
It comprises large air core D.C. reactances (Fig. 10) 
in series with the rectifier and inverter respectively 
and a set of resonant shunts connected across the positive 
and negative terminals. With this equipment the 300, 
600, 900, and 1200-cycle harmonics are smoothed down 
to an amplitude of approximately 0-5 per cent. or less. 
Experience of many railway systems operating under 
all sorts of conditions has shown that with the harmonics 
reduced to this level freedom from interference is obtained. 

Closed circuit water cooling systems are provided for 
the main rectifier water jackets and for those of the 
mercury pump. The air-cooled re-coolers, which, like all 
other auxiliaries, are separate for the two converters, 
are mounted on porcelain insulators so that the whole 
water system is at the same potential and electrolytic 
currents are avoided. The blower for the main re-cooler 
runs intermittently under thermostatic control, thereby 








reducing power consumption. Make-up water can be fed 
into both re-coolers while the plant is in operation, merely 
by turning a cock. Owing to the high ambient temperature 
of 40 deg. Cent. in which these equipments are designed to 
work, the high temperature of the mereury pump cooling 
water is liable to cause the mercury to be distilled over 
between the pump and the rectifier, and to avoid this 
occurring a patented form of main vacuum pipe auto- 
matically keeps the level in the pump up to the correct 
point and returns surplus mercury to the rectifier. 

The anode and cathode change-over switches permit 
either converter to be isolated for attention while the other 
remains on load, and while a converter is isolated it may, 
if necessary, be baked out at low voltage by means of a 
portable bake-out equipment fed from the 380-volt bus- 
bars. Automatic protection enables the equipment to 
remain in continuous service without attention. Although 
the units are started by hand, the starting sequence is 
mainly automatic. In the event of a shut-down due to any 
of the protective devices operating, an alarm is operated 
in the adjacent staff quarters. As the anode and cathode 
change-over switches are interlocked with the control 
change-over switch to be seen in the centre of Fig. 8, it 
is impossible to start up unless both the main and auxiliary 
control connections are closed to give the same sense of 
operation, i.¢., rectifying or inverting. 

As shown in the drawing, Fig. 1, each converter and all 
its auxiliaries that may be at 3000 volts potential are 
screened off by an enclosure, so that it is possible to work 
on apparatus that is out of service without danger while 
the remaining plant is alive. The position of high-tension 
auxiliaries adjacent to the converter enables all high- 
tension control wires to be carried direct across in pipes, 
thereby eliminating all small wiring at 3600 volts pressure. 
All equipment at this pressure is completely separated 
from the low-tension circuits, a condition which, in view 
of the prevalence of severe lightning in the district, is 
highly desirable. The main transformers and the 88,000- 
volt switchgear are outside the sub-stations, whilst the 
D.C. switchgear is in locked cubicles on a gallery inside. 
Under the gallery there are remotely operated isolators for 
the high-speed circuit breakers,’ and the low-tension control 





gear. A system of key interlocks prevents access to any 


cubicle or high-tension enclosure until the apparatus has 
been made dead and also prevents incorrect operation of 
the isolators and change-over switches. 

Although the design and construction of these equip- 
ments, embodying many new features, involved the 
solution of many problems, less than six months after the 
order was placed official tests covering all the specified 
characteristics were carried out at the B.T.H. works with 
entire success. The exceptional rectifier testing facilities 
at these works enabled the equipments to be tested under 
conditions practically identical with those. of actual 
service. With the exception of the change-over isolating 
switches, the complete sub-station equipment, comprising 
main transformer, two mercury are converters, and the 
whole of their auxiliaries, together with an additional 
main transformer for stepping up the main supply to 
88,000 volts, was erected in the factory. The equipment 
was loaded on a 3000-volt motor generator set, which 
enabled forward and inverted loads up to the maximum 
guaranteed overloads to be applied in the same way as 
they will be applied in service. A forward load of 4500 kW 
was swung many times to 2000 kW inverted and vice versa 
with the same smoothness as that obtained with motor 
generator sets. 

Operation of the two converter units in parallel was 
stable under all conditions. The tests also demonstrated 
that the torque motor-phase shifter a tus gave the 
specified flat compound characteristic for straight and 
inverted operation. The overall i » Measured by 
the summation of losses method, was found to exceed the 
guarantees. The overall efficiency at full load rectifying 
was over 96 per cent., and at full load inverting 
over 94 per cent. Oscillograms demonstrated the 
effectiveness of the smoothing oe ts gr The system 
of grid control adopted was found to operate with 
absolute steadiness ; it is said, in fact, that even if hunting 
occurs on the A.C. system there is no tendency for the 
rectifiers or inverters to hunt. 

The equipments are now in course of erection in 
South Africa, and it is & ted that the Cato Ridge to 
Durban section will be in full commercial operation by the 
end of August next, followed by the Glencoe to Volksrust 
section some three or four months later. 








Huddersfield Refuse Disposal Plant. 


2 eS 


UR recollections are brought back to that classic 

character, Mr. Boffin, by the official opening of the 
new refuse disposal plant at St. Andrews-road, Hudders- 
field. For not only did Mr. Boffin relieve the local com- 
munity of their refuse, but also he was charitable in the 
extreme. 

Birmingham has, perhaps, been in the front in the way 
of utilising household refuse effectively for some years 
past, but we think that the attainment of getting 3-19 Ib. 
of steam at a temperature of 590 deg. Fah. and a pressure 
of 2001b. per square inch for every pound of refuse 
burned is worthy of all praise. This record has been 
attained by plant installed by the Woodall-Duckham 
Company, of 136, Victoria-street, Westminster, and is 
illustrated by engravings on these pages and page 62. 

It is now nearly six years since Huddersfield first 





started on the scientific disposal of the town’s refuse and 


a suburb of Copenhagen, recognised the special advan- 
tages it possessed in relation to the particular disposal 
problems at Huddersfield. A Sub-Committee of the 
Council recommended that a tender should be obtained 
for the installation of a plant of this type in place of the 
previously agreed extension of the vertical shaft plant. 
In terms of refuse-burning capacity, this would result 
in a practically 100 per cent. extension of the plant. The 
following advantages were expected to be realised from 
the installation of the new plant :—(1) The refuse disposal 
problem of the borough woyld be completely solved for 
many years to come, for the new plant would deal with 
almost all the refuse, except for a small portion during 
the winter peak months. This surplus could be dealt with 
by bringing into temporary operation one unit of the 
vertical shaft plant. (2) Either plant would act as standby 
for periods of repairs and boiler cleaning. (3) Both the 
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DIAGRAMMATTIC LONGITUDINAL SECTION THROUGH TYPICAL ROTARY DESTRUCTOR UNIT 


installed a bank of eight Woodall-Duckham vertical 
shaft cells, worked somewhat on the blast-furnace prin- 
ciple, and arranged in four units, each comprising a pair 
of cells and a water-tube boiler. This plant was a con- 
siderable success and resulted in a great reduction in the 
costs of refuse disposal. It burnt, on the average, 25,300 
tons of refuse a year, and produced 119,500,000 lb. of 
steam. 

In the early part of 1933, the enlargement of the 
borough made a decision necessary as to the addition of 
a further unit in order to cope with the increased quantity 
of refuse. At this time, however, the contractors who had 
designed and erected the existing plant drew the attention 
of the superintendent of the cleansing department to a 
yet more modern development in which they had become 
interested. This system had been evolved in Copenhagen, 





and Mr. Neaverson, after a personal inspection of the 
commercial steam-raising plant operating in Gjentofte, 


capital cost and the ground space occupied (a serious 
consideration in view of the restricted site), when regarded 
in terms of capacity of the plant, would be very much 
lower in the new plant as compared with the old plant. 
(4) The new plant had particular features which facilitated 
the introduction of a thoroughly hygienic new combined 
system of dustless collection and totally enclosed handling 
at the works, (5) Looked at from the point of view of 
total collection and disposal costs, the new system would 
make great savings. 

The decision of the Committee to install the new plant 
having been confirmed by the Council, work was started 
in January, 1934, and the plant was completed and started 
up in April, 1935. It has now been in full operation for 
the past twelve months. 

A test carried out by the contractors under the super- 
vision of a consulting engineer appointed by the Com- 
mittee (H. A. Bennie Gray, Esq.) has definitely estab- 
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lished that the plant has exceeded the guarantees given 
by the contractors. Details of this test are given on 
this page. These show that the steam raised per lb. of 
refuse was 10 per cent. in excess of the guarantee. 


REFUSE COLLECTION METHODS. 


The collection system used in Huddersfield is based, 
on the free provision of bins of standard pattern 


first, 





to the old units. The whole conveyor system is enclosed 
in dustproof casings, in order to promote cleanliness 
throughout the works. 

Tue New Rotary Reruse Destructor. 


The new incinerator unit, of which we give a typical 
drawing, is of the Woodall-Duckham inclined rotary 





type (Volund Patents). The incineration process is 


Drying is effected by radiation from the ignition 
chamber. A proportion of the combustion gases evolved 
rise at this point and are carried forward from over the 
ignition grate through a separate duct into the boiler 
combustion chamber at a velocity high enough to ensure 
that no dust is deposited in the duct. The hearth is 
mechanically oscillated at such a speed as will ensure a 
steady stream of partly dried refuse to the ignition grate. 





VIEW IN PARKING SHED 


to all households. The scheme was introduced in 1921, 
at which time there were 5000 ashpits in the locality 
and about 7200 private bins. To-day, there are 39,300 
standard bins in use, provided free by the Corporation. 

A further advantage of the provision of the standard 
bin throughout the borough was that it enabled the 
Committee to adopt a special method of collection, 
ensuring the dustless discharge of the bins and, incident- 
ally, less manual effort on the part of the collector. 

The bins are emptied into special containers carried 
on chassis of vehicles of special design. These containers 
are each of 3} cubic yards capacity. The latest vehicles 
will carry three containers each, although when the 
system was first instituted the chassis then adopted were 
only capable of carrying two containers, such as the 
one we illustrate. Each container is fitted with a special 
cover invented and developed in the Transport and 
Cleansing Department. It is this cover which ensures 
dustless discharge of the bins. Each container is fitted 
with a pair of doors in the bottom whereby it can be 
discharged on reaching the works. Use of the cover has 
proved that it is possible to fill a covered vehicle to 
capacity without loss of speed in collection as compared 
with an open vehicle. Furthermore, the introduction 
of the new three-container vehicle will bring about a 
considerable reduction in vehicle miles and accordingly 
in costs. 

On arrival at the works the containers are lifted from 
the vehicles, either by a telpher, which takes them to 
the top of the building for discharging into the incinerator 
handling plant, or by a travelling crane which deposits 
them on to bogies in a storage shed at the back of the 
building. The containers, still full and on the bogies, 
are parked, for storage of the contents, by means of light 
rails and turntables, and are reclaimed as required for 
the incineration of their contents. This is more especially 
done during the night shifts when no collection is taking 
place. 

The telpher, which raises the containers to the dis- 
charging platform, lowers them into a receiving hopper 
into which they exactly fit and are dustlessly discharged by 
means of a mechanism which operates their bottom doors 
from outside the hopper. A shaking feeder at the bottom 
of the hopper passes the refuse forward over a magnetic 
separator which extracts ferrous metals and delivers 
them down a shoot to a mechanical baling press at ground 
level. The refuse is passed on by a system of belt con- 
veyors either to the new incinerator plant, or, if required, 





CONTAINER TRAVELLING ON TELPHER 


divided into three distinct stages, to each of which 
scientific control is applied: (1) The pre-drying stage, 
carried out on an inclined moving stepped drying hearth ; 
(2) the ignition stage, effected on an inclined stepped 





THE OPERATING PLATFORM 


moving link burning grate; (3) the stage of final com- 
bustion, for which an inclined refractory lined rotating 
cylinder is employed. 

Refuse is continuously charged through a vertical 
shoot on to the pre-drying hearth. 








COLLECTING VEHICLE 





WITH Two CONTAINERS 


The oscillating speed is variable according to requirements. 

The ignition grate is situated well below and some- 
what forward of the drying hearth, and arranged so that 
alternate fire-bars are mechanically rocked at a suitable 
speed. The blast air for combustion is preheated before 
being admitted to a series of separate air chambers under 
the grate. Dampers enable burning conditions to be 
controlled at any position on the grate. Any fine dust 
passing through the ignition grate is collected in hoppers 
at the base of the air chambers. 

At the end of the ignition grate, the partly consumed 
and burning refuse falls forward into the inclined rotary 
kiln, which is slowly revolved at a speed adjustable to 
suit the conditions obtaining. The slow cascading passage 
through the kiln continuously exposes any carbonaceous 
matter which has not been completely burnt on the grate 
to the current of hot gases and thus combustion of the 
refuse is effectively completed. 

The hot combustion gases in the kiln pass forward 
into a large combustion flue, where they join with the 
gases from the by-pass flue and proceed at a low velocity 
to the water-tube boiler. 

The clinker falls slowly and evenly from the lower end 
of the rotary kiln into a hopper, from which it is con- 
tinuously discharged by a rotating star wheel extractor 
device. The continuous exposure of the carbon particles 
to the hot gases in the kiln ensures a low percentage of 
unburnt carbon in the clinker. The front and back ends 
of the rotary kiln are fitted with special patented flexible 
protected joints, which ensure that no infiltration of cold 
air or leakage of dust can occur. The charging and 
discharging devices are also arranged to eliminate the 
infiltration of cold air. 

Ample dust pockets are provided beneath the boiler 
and combustion flues, and from these pockets dust is 
discharged into special covered skips carrying a telescopic 
shoot which registers with the discharge doors on the 
dust pockets. In this way the emission of light flocculent 
dust during discharge is eliminated. ‘The induced draught 
fan, which drives the gases through the boiler, is of the 
dust-arresting type, to ensure separation of the lighter 
dust before the gases pass to the chimney. 

The boiler is of the vertical four-drum type, by J. 
Thompson and Co., of Wolverhampton, and is provided 
with all the usual fittings for ease of control. Steam is 
generated at a pressure of 200 lb. per square inch, and a 
final temperature of 600 deg. Fah. The steam main is 
coupled into the bus main, which runs along the front 
of the building and is carried across the road to the 
electricity works. 

Control apparatus and instruments are centralised 
on a platform at the side of the ignition grate, and here 
an illuminated instrument panel indicates and records 
the CO, content in the waste gases and furnace tempera- 
tures at the combustion grate and at the flue leading to 
the boiler ; the blast conditions at any stage in the system 
can also be read. 

Summary x Results of Tests. 
96 hours, continuously 
Town’s refuse with metals 
removed 
4664 B.Th.U’s per Ib. as 
charged 
24-5 per cent. 


Duration of test 3 
Nature of material .. 


Calorific value . . 


Moisture content 
Temperature on induced draught 
fan inlet gases 
CO, content in induced draught fan 
inlet gases A 
Average boiler pressure . 
Average temperature of 
heated steam 
Equivalent evaporation from and at 
212 deg. Fah. per Ib. refuse burnt 3-19 lb.* 


* Guaranteed evaporation at 4664 C.V.= 


377 deg. Fah. 


11-0 per cent. 

200 Ib. per square inch 
‘super- 

591 deg. Fah. 


2-9 Ib. 








Motor Vessel for Lake Windermere. 


Tue “Teal,” illustrated on page 70, is a twin-screw passen- 
ger vessel, built for the London, Midland and Scottish 
Railway Company for service on Lake Windermere, by 
Vickers-Armstrongs, Ltd., at Barrow and transported in 
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large sections by rail to the slipway at Lakeside, where 
the parts were’ re-assembled. The general particulars 
are as follows :—Length between perpendiculars, 135ft.; 
length overall, l41ft. 9in.; breadth moulded, 25ft.; 
breadth of roof deck, 23ft. 6in.; depth moulded, 9ft. 3in.; 
load draught forward, 4ft.; load draught aft, 5ft. 6in.; 
load draught mean, 4ft. 9in.; speed, 11 knots; displace- 
ment, 230 tons ; first and third-class passengers, 800. 
The vessel has three decks, the lower, main, and roof 
decks. On the lower deck is situated the first-class lounge 
and tea room, with a similar lounge for third-class 
passengers. Doors have been arranged in the bulkhead 
dividing the first and third-class tea rooms so that both 
tea rooms and lounges may be used for one class if so 
desired. At the forward end of the lower deck there is a 
mess room for the crew and accommodation for the 
captain. At the forward end there is an observation lounge 
for first-class passengers, and a roof deck extending about 
75ft. over the *midship portion of the ship gives a large 
open space to which passengers will have unrestricted 





true running of the belt and make side guide rollers or 
swivel mounted idler groups unnecessary. Once a belt 
has been * trained ’’ central it continues to run true. 

A grease nipple on each idler bracket takes lubricant 
from a grease gun directly to each ball bearing and not 
through one bearing into another in the ordinary way. 
Any excess of lubricant forces its way through the laby- 


rinth seal and carries away any grit that may be endeavour- | 


ing to work its way in. It is claimed that unless conditions 
are bad lubrication is only necessary once in six months. 


The return idlers are made of seamless steel tubing with | 


a smooth ‘‘roller”’ finish. The housings for the bearings are 
folded into the ends of the tubes under hydraulic pressure. 

To test the efficiency of the grease seal an idler was 
mounted upside down and driven through a belt by an 
electric motor, while a mixture of two exceptionally pene- 
trating kinds of dust was heaped on the spindle and poured 
into the hollow end of the inverted pulley. To render the 
grease more penetrable the idler was placed between two 
annealing furnaces which made the test conditions much 








TWIN - SCREW MOTOR SHIP 


access. The navigating bridge is built over the forward 
end of this roof deck. 

The propelling machinery consists of two eight-cylinder, 
four-stroke, single-acting oil engines, manufactured by 
Gleniffer Engines, Ltd., of Glasgow. Each has a designed 
output of 160 B.H.P. at 900 r.p.m. and hand-operated 
reversing and reducing gear, giving a propeller speed of 
180 r.p.m., is fitted. An auxiliary set consisting of a 
* Lister *” twin-cylinder 14 B.H.P. oil engine running at 
1000 r.p.m., coupled direct to a 6-kKW marine type 
generator, is fitted on the port side of the engine-room. 
At the generator end is a Pulsometer general service and 
bilge pump of 24 tons capacity, coupled through a friction 
clutch. At the fly-wheel end of the engine is fitted a 
“* Hamworthy ” single-stage water-cooled air compressor, 
also connected to the shaft through a clutch. The com- 
pressor supplies the starting air, which is stored in three 
bottles of a total capacity of 8 cubic feet at 350 lb. per 
square inch. Provision is also made for the employment of 
one cylinder of each main engine for charging the air 
bottles by cutting out the fuel on this cylinder. To 
prevent contamination of the lake a “ Vickers ”’ separator 
deals with the bilge pump discharge. 








Grit-Proof Idlers for Belt 
Conveyors. 


By mounting the idler rollers of belt conveyors on ball 
or roller bearings well-known advantages are secured, but 
when idlers have to work in an atmosphere laden with 
abrasive dust that is difficult to exclude from such bearings, 
plain bearings have often been utilised. Ball-bearing 
idlers recently introduced by Mavor and Coulson, of 
Glasgow, are claimed, however, to be completely proof 
against the most penetrating dust and grit and to compete 
in price with ball-bearing idlers devoid of such protection. 
Particles of dirt endeavouring to work their way into the 
bearings are kept back by grease in a narrow passage 
between two labyrinth washers which form a seal. The 
labyrinth is cleaned periodically from the inside, the dirt 
being carried out by clean grease forced out of the bearing 
by applying a grease gun to a nipple. As the upper end of 
every angle pulley is closed, as shown in the lower illus- 
tration, dirt cannot work down a spindle into the bearings. 
The rollers, composed of close-grained cast iron (claimed to 
resist corrosion and rubbing better than mild steel), are 
strengthened by ribs, whilst the brackets and spindles have 
sufficient strength to render outboard bearings unneces- 
sary. A good balance is secured by correct eentring and 
by the uniform thickness of metal obtained by a special 
method of casting. As there is no recess in which dirt can 
accumulate the balance is preserved. Freedom from initial 
load is secured by reaming the roller bores and by grinding 
the spindles accurate to within half a thousandth of an 
inch, and as the bearings are pushed into place by a 
hydraulic press, the risk of tilting, forcing, distortion and 
damage to the bearings is avoided. The rollers are held in 
position on the bearings by shoulders and spring locking 
rings fitting into grooves, a method of assembly which 
removes the risk of idlers sticking and wearing the 
belt. Each pulley complete with its spindle and bearings 
cau be taken off the bracket, which is drilled and reamed 
to fine limits to take the side idler spindle. All 
the pulleys are adjustable and the outer pulleys of 
five shaft idlers can be moved separately from the inner 


pulleys. These individual adjustments of the rollers 
and other provisions give complete control of the 
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more severe than those likely to be met with in practice. 
At the beginning of the test the bearings were filled with 
the normal amount of grease, but no grease was subse- 
quently added. After 256} days of continuous running 
(equivalent to two and a-half years of forty-seven-hour 
weeks without holidays) the idler was dismantled, when it 
was found that the bearings were still adequately lubri- 
cated, and despite the fact that no new grease had been 
introduced through the nipple to clean and replenish the 
seals, the dust penetration was negligible. 

The upper illustration shows five idlers mounted on a 














IDLERS FOR CONVEYORS 


GRIT - PROOF 
steel ‘‘ idler 


closed surface of the adjacent idler. 








Anti-Vibration Device. 


Tus year a number of presses handling sheet metal were 
installed in a factory situated in a congested area. The 
resulting vibration was so severe that legal action was 
threatened by several householders nearby. 

The presses, which were the cause of the trouble, were 
so placed that there was no opportunity for fixing 
abnormally heavy foundations. Even had such a course 
been possible, it is unlikely that the difficulty would have 
been solved in this manner. 

The problem obviously called for flexible mountings of 
some kind, and ultimately a special type of Silentbloc 
anti-vibration bearing of the kind illustrated was 
employed, this being the first time that it has been used 
in a case of the kind. 
The principle upon 

that a cylindrical 


the device 
of rubber is 


operates 
housed 


which 
tube 


is 








board’”’ and the lower illustration, the | 
outside idler moved out of position to show the plain | 





between two concentric steel tubes in such a way that the 
rubber is compressed by the action of the steel tubes. The 
presence of the rubber element permits of a certain amount 
of movement between the two metal tubes. 

The load can be carried either by the inner or outer 
tubes and usually four or more mountings are fitted to 
take the load. Details of two constructions are given in 














FLEXIBLE MOUNTING FOR PRESS 


the drawing. Vibrograph charts obtained with this device 
indicate the extent to which oscillation is prevented from 
passing to the foundation of a machine. Another satis- 
factory aspect of the use of rubber in this connection is the 
degree of loading which can be supported ; single anti- 
vibration mountings capable of sustaining a load of 8 tons 
are relatively small in size. The design of the housing is 
such that the small area of rubber at each end of the tube 
is protected from the harmful effects of light and oil. 

For several years past Silentbloc, Ltd., Victoria-gardens, 
London, W.11, has supplied mountings of a similar type 
for supporting the engines in motor cars and commercial 
vehicles, but the application of the device to machinery 





























ARRANGEMENTS OF SILENTBLOC MOUNTINGS 


is a new development. It is evident that the life of 
machinery mounted in this manner is likely to be increased 
to a considerable extent, whilst there is a very appreciable 
reduction in noise. 








New Aeroplane Hangar. 


THE accompanying illustration shows an inexpensive 
type of aeroplane hangar, recently introduced by A. and 
J. Main and Co., Ltd., of Vincent House, Westminster, 
S.W.1, and Glasgow, which has been specially designed to 
appeal particularly to the private owner. 

The hangar has a clear floor space 40ft. wide by 30ft. 














HANGAR FOR SMALL AIRCRAFT 


deep, and has a clear height of 12ft. at the entrance. The 
roof and walls are built of corrugated sheeting, and the 
floor is laid in concrete. The timber doors are made in 
narrow leaves, half of which are arranged to slide along 
each side wall, thus giving a full width clear entrance 
into the hangar. As our illustration shows, windows are 
arranged in the walls in order to give adequate light to 
carry out repairs from the underside of the aeroplane. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Disappointing Export Figures. 

The exports of iron and steel in June as disclosed 
by the Board of Trade Returns show a fall of 30,554 tons 
to 173,536 tons from the May total of 204,090 tons. The 
value also declined from £3,200,249 in May to £2,766,556 
in June. The exports of pig iron in June amounted to 
7077 tons, compared with 7924 tons in May. Of the June 
total, 1872 tons was sent to British countries, whilst 
1550 tons was exported to the United States. There 
was a drop in the quantity of ferro-alloys sent abroad 
from 1314 tons in May to 909 tons in June, the decrease 
being chiefly due to a fall in the exports of spiegeleisen 
and ferro-manganese from 1073 tons in May to 651 tons 
last month. There was also a sharp decline in the exports 
of ingots, blooms, billets, and slabs to 608 tons from 
1029 tons in May, whilst only 709 tons of sheet bars, 
tin-plate bars, wire rods, and bright steel bars were 
exported against 1442 tons in the previous month. A 
heavy decrease was registered in the June exports of 
general descriptions of steel from 22,288 tons in May to 
15,515 tons. Of the latter total 2848 tons went to India, 
1875 tons to South Africa, and 1002 tons to Canada. 
The Argentine took 215 tons out of a total of 5463 tons 
sent to foreign countries. The exports of girders, beams, 
joists and pillars amounted to 2250 tons, compared with 
3085 tons in May, whilst the total of plates and sheets 
fin. thick and over sent abroad dropped to 12,449 tons 
in June compared with 16,953 tons in May. The exports 
of plates and sheets under }in. thick were also disappoint- 
ing at 10,515 tons against 13,497 tons in the previous 
month. Of the June total the Argentine Republic took 
3730 tons, Canada 1985 tons, and Mexico 1103 tons. 
There was a heavy fall in the quantities of galvanised 
sheets exported in June to 22,749 tons, compared with 
29,890 tons in May. The exports of tubes dropped from 
17,202 tons to 13,419 tons last month. The figures relating 
to railway material, however, are more encouraging and 
increased to 26,720 tons, compared with 20,242 tons in 
May. The best customer was South Africa with a total 
of 13,668 tons. The exports included 23,571 tons of rails, 
2310 tons of sleepers, fish-plates, and sole-plates. The 
best customer to Great Britain during June was South 
Africa with 28,796 tons, India coming second with 13,863 
tons, Canada third with 12,118 tons, and Australia next 
with 11,838 tons. Of foreign countries the Argentine 
took 10,396 tons, Denmark 8622 tons, and China 7808 tons. 


A Decline in Imports. 


The imports of iron and steel in June at 110,619 
tons were the lowest since November, 1935, when the 
total fell to 77,000 tons. The June figures compare with 
117,481 tons in May. Imports of pig iron dropped to 
12,568 tons last month, compared with 21,039 tons in 
May. Of last month’s total 9814 tons came from India 
against ]2,244 tons in May, whilst 2754 tons were imported 
from foreign countries against 8795 tons in May. There 
was an increase in the imports of ferro-alloys to 4974 tons 
from 4453 tons in May. The quantities of blooms, billets, 
and slabs brought into the country rose to 48,077 tons 
in June, compared with 37,637 tons in the previous month. 
Of the June total 13,847 tons came from British countries, 
whilst no figure appeared under this heading in the May 
returns. Of the remainder, 12,107 tons came from 
Belgium, 10,573 tons from France, and 4968 tons from 
Germany. Only 3596 tons of sheet bars were imported, 
however, against 7098 tons in May, the whole of the 
June imports coming from Belgium. There was little 
change in the imports of wire rods, which totalled 6398 
tons in June, compared with 6300 tons in May, but there 
was a fall in general descriptions of steel from 15,764 tons 
in May to 12,644 tons last month. .The imports of girders, 
beams, joists, and pillars rose to 4755 tons last month 
from 3773 tons in May. The June figures included 2330 
tons from France and 1146 tons from Belgium. The 
quantities of hoop and strip imported in June reached 
4013 tons, a decline from 4732 tons in May, whilst 2163 tons 
of plates and sheets were imported against 2955 tons in 
the previous month. Railway material was imported in 
June to the extent of 1096 tons, compared with 1958 tons 
in May. The largest suppliers in June were: Belgium, 
31,678 tons; Canada, 17,981 tons; Luxemburg, 10,647 
tons; Germany, 10,374 tons; Czechoslovakia, 917 tons, 
and the United States, 850 tons. 


The Pig Iron Market. 


It is doubtful if the full requirements of the 
market are being met by the producers, but, nevertheless, 
the situation in the foundry iron department, and in the 
hematite market, is distinctly easier so far as supplies 
are concerned. Few consumers have stocks, however, 
and there seems to be little in the way of reserves at the 
producing works. The volume of new business has been 
rather quieter; but, on the other hand, a number of 
suppliers are in arrears with their deliveries. On the 
North-East Coast the improvement in the position of 
Cleveland foundry iron is shown by the fact that recently 
sales have been made for delivery to outside districts. 
It is some time since sales of this description were made, 
as the makers have been concentrating upon keeping 
local consumers and Scottish users supplied. No iron, of 
course, is available for export, and it is interesting to note 
that the ascertained average price of No. 3 Cleveland 
pig iron for the quarter ended June 30th under the Wages 
Board Agreement was 61s. 3d., compared with 60s. 4d. 
for the previous quarter. The producers in the Midland 
markets are well sold over the second half of the year, and 
whilst consumers can occasionally place orders for nearby 
delivery few of the makers are in a position to accept 
such business. . There is no doubt that a number of users 
would be prepared to enter into contracts beyond the end 
of the fyear, but the producers do not care for this 
business. In the |Lancashire market it is said that a 
few consumers have managed to accumulate stocks 


consequence of this is that few new transactions have been 
reported lately. The approach of the Scottish holidays, 
which start to-day, July 17th, has acted as a check upon 
trading ; but, at the same time, it has led to the makers 
pressing forward their deliveries. For some time the 
demand has exceeded the production and the producers 
will be glad of the opportunity afforded by the holidays 
of adding to their stocks. Business in hematite has been 
on a moderate scale, although most of the works are in a 
satisfactory position, having sold their production for 
some time forward. Generally speaking, the institution 
of the makers’ rebate scheme has not produced much 
friction, but it is reported that some consumers have 
required, as a condition of their joining the scheme, that 
they should be permitted to buy their supplies from any 
English source within or outside the Federation. There 
are only two or three makers who do not belong to the 
pig iron makers’ organisation, and as it is stated the 
scheme is framed to prevent the purchase of foreign iron, 
it is thought that this matter will be adjusted. 


British Iron and Steel Production. 


The British Iron and Steel Federation, in its 
monthly bulletin for June, states that the production 
of pig iron reached 644,100 tons, compared with 661,000 
tons in May and 529,300 tons in June last year. The 
output included 154,200 tons of hematite, 354,500 tons 
of basic, 109,800 tons of foundry, and 10,500 tons of forge 
iron. The production of steel ingots and castings was 
965,900 tons, against 963,000 tons in May and 770,000 
tons in June, 1935. At the end of June, 112 furnaces 
were in blast, three having been blown in and three put 
out during the month. The report does not give details 
of the furnaces affected, but one was blown in at the 
works of the Shotts Iron Company, Ltd., one at the 
Margam works of Guest Keen Baldwins Iron and Steel 
Company, Ltd., and one at the Staveley Iron and Coal 
Company, Ltd. Those blown out included two at the 
Stanton Iron Works Company, Ltd., and one at the Low 
Moor Iron Company, Ltd. The following table gives the 
average monthly production of pig iron and steel over a 
period of years, and the production for the past four 
months :— 


Pig iron, tons. Steel, tons. 
1913—Monthly average .. 855,000 .. - 638,600 
1920—_,, ye -- 669,500 755,600 
1929-— 632,400 803,000 
1933— 344,700 585,300 
1934-— 497,400 737,500 
1935—_e,, 535,500 820,200 
1936—March 633,600 980,100 
April 629,800 984,200 
May 661,000 963,000 
June 644,100 965,900 


The Midlands and South Wales. 


Production is maintained practically at capacity 
by the Midland steel works, and the approach of the 
holiday season has had little effect upon the demand. 
Any decline in new business can be accounted for by the 
heavy buying of a few weeks ago and the conservative 
attitude some makers are adopting towards fresh business. 
The tendency to prolong delivery dates has become 
accentuated, and cases have occurred in which makers 
have refused orders rather than accept them for execution 
at distant forward dates. The pressure on the part of 
consumers to secure supplies of joists, sections, and plates 
is unabated, and the position in this department is becom- 
ing difficult. Practically all the works are in arrears with 
deliveries, and there seems little likelihood that these 
will be overtaken for some months. Some of the re-rollers 
are experiencing a less active demand than a few weeks 
ago, and the market requirements of strip, although 
still heavy, are showing a tendency to decline. The billet 
position is again attracting attention, and although it 
is said that no supplies of Continental billets in addition 
to the quota will be arranged by the Federation after 
August, it is suggested that the present production of the 
British works is not sufficient to meet consumers’ needs. 
There is not, however, the same demand for Continental 
billets as formerly, since such a large proportion of the 
contracts in the hands of the steel makers and re-rollers 
stipulate British steel throughout. Considerable interest 
is taken in the attempt to form an International Sheet 
Makers’ Association. The scheme has been practically 
accepted, but a meeting is to take place on the Continent 
this week at which details are to be settled. It is under- 
stood that both the British and Continental makers have 
agreed to accept the export figures for 1934 as the basis 
for export quotas. It is, of course, hoped that this 
arrangement will improve the overseas demand for British 
sheets, which has been disappointing for a long time. On 
the other hand, there is a vigorous call for sheets for the 
home trade. The price of cold rolled mild steel sheets 
has been increased 17s. 6d. to £20 17s. 6d. for close 
annealed, and £16 17s. 6d. for unannealed. Active con- 
ditions continue to rule in the South Wales market, 
and although there has been an increase in the productive 
capacity of the works in this district, it has not been 
possible to keep to delivery dates. The tin-plate market 
remains steady, and the works which are operating are 
producing at about 53 per cent. of the allotted capacity. 
Lately, however, the sales have well exceeded the output. 


Current Business. 


The contract for the Howrah Bridge over the 
Hooghly River has been awarded provisionally to the 
Cleveland Bridge and Engineering Company, Ltd., of 
Darlington. This contract was originally tendered for 
about fifteen months ago and three tenders were submitted, 
of which the highest was by an Indian combine of four 
firms, with whom was associated the Tata Iron and Steel 
Company, Ltd. A tender by Krupps was the lowest. It 
is understood that the tender of the Cleveland Bridge 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


agitation is proceeding in India that the Indian combine 
should have another opportunity to tender. The scheme 
for reorganising the South Shields electricity supply has 
been approved by the Town Council and the tender for 
switchgear of A. Reyrolle and Co., Ltd., Hebburn-on-Tyne, 
amounting to £33,000, has been accepted for the first 
portion of the scheme. The name of the Mannesmann 
Tube Company, Ltd., the control of which recently passed 
into British hands, has been c ed to “‘ The Newport 
and South Wales Tube Company, Ltd.” A Greek con- 
tract for four destroyers has been awarded to the Fairfield 
Shipbuilding and Engineering Company, Ltd., of Govan, 
Glasgow. The value of the contract is placed at £1,400,000. 
Large extensions to their nut and bolt works are 
being carried out by Charles Richards and Sons, Ltd., of 
Darlaston. Brighton Town Council is to buy two colliers, 
costing £29,000 each, to carry coal to their electricity 
station. Reynolds Tube Company, Ltd., Tyseley, is 
making large extensions to its works in order to develop 
the aluminium alloy department for tubes, bars, and 
sections. Plant for the production of aluminium alloy 
sheets and strip is being installed at the company’s works 
at Oldbury. The Department of Overseas Trade announces 
that the following contracts are open for tender :— 
Uruguayan State Railways: 4000 m. of chain for railway 
wagons, the chain to be 8mm. thick and the inside 
measurements of the links 26 mm. in length and 10-12 mm. 
in width (Uruguay, August 6th) ; South African Railways 
and Harbours: round copper bars for fire-box stays in 
12ft. lengths (Johannesburg, August 31st); two 20,000- 
gallon pressed steel tanks, 20ft. by 20ft. by 8ft. deep, and 
one 42,000-gallon tank, 32ft. by 32ft. by 8ft., with stands 
and fittings ; and one tank stand, 32ft. high, with ladder ; 
brass pipes, outside diameter jin. to l}in.; brass sheets, 
half-hard and annealed ; and copper sheets of various 
dimensions (Johannesburg, August 24th). 


Copper and Tin. 


Somewhat irregular conditions have ruled in the 
electrolytic copper market for the past week or two. This 
is partly because of the movement of exchanges, but there 
has also been a tendency on the part of the producers to 
shade their official prices for attractive orders. There has 
not been a large amount of business of this description 
offering, but in the restricted state of the market even small 
price concessions have given an uneven appearance to 
trading. Most of the important orders placed lately have 
been by Governments, and, it is presumed, have been in 
connection with rearmament schemes. European con- 
sumers seem to be content to jog along on slender reserves, 
and although it was expected that they would be obliged 
to resort to fresh buying on a substantial scale early this 
month, so far there has been no sign of such a movement 
developing. The position differs considerably in America, 
where consumers are well covered and producers have a 
heavy tonnage of orders on their books for delivery over 
the present quarter. There has been some talk in America 
of increasing the present quotation of 9-50c., but the 
general feeling is that this would be unwise until the 
European price more nearly approaches parity with the 
American quotation. The standard market has been 
rather dull and a certain amount of liquidation of bull 
accounts has kept the quotation on the easy side. Little 
speculative interest has been shown in this market, but 
merchants have taken up fair quantities, as they have 
been unable to cover their sales except in the standard 
market. .... Since the decision of the International Tin 
Committee to cancel the Bolivian arrears, amounting to 
over 10,000 tons, the market has shown considerable 
activity and prices have advanced sharply. No doubt the 
fact that Bolivia was so heavily in arrears had a depressing 
effect on the position, since, in spite of its improbability, 
there was the fear that at some time or another the 
Bolivian producers might dump large tonnages on the 
market. Strong support has been given the metal and 
reports are current that a pool is being formed to operate 
in the market. Some profit taking at the beginning of this 
week caused a much steadier tone to develop. 


Lead and Spelter. 

No development of importance has occurred in 
the lead market for some while, and the chief feature is 
still the steadiness of the demand. It is surprising how 
well the volume of business is maintained in this depart- 
ment. This country’s requirements of all kinds of lead 
products show no signs of declining, and lately there has 
been evidence of an improvement in the Continental 
demand. The producers continue to sell freely and the 
metal seems to pass immediately into consumption on 
arrival, leaving little surplus lead for the market. As a 
result the prompt position is rather tight, but the contango 
remains fairly steady at about 5s. It is not surprising that 
in view of the satisfactory industrial outlook the impression 
prevails that the world stocks are gradually decreasing, 
and so far as can be gathered the producers are not inclined 
to increase production for the time being. On the other 
hand, it would seem that there is no intention of forcing 
prices up and that the market in this respect will be left 
to take a natural course. ... In the spelter market there 
have been some moderate price fluctuations, but the under- 
lying conditions have not altered. The general impression 
is that at present rates the metal is cheap, but, on the 
other hand, there is nothing in the situation to stimulate 
interest. Production appears to be increasing, but it is 
probable that the prevailing low prices will eventually 
have the effect of discouraging this tendency. Buying 
by consuming industries has not been very apparent 
for some time, but it is suggested that the prospects of an 
improvement in the demand for galvanised sheets as @ 
result of the international agreement might hasten the 
development of better conditions in the spelter market. 
American figures give the stocks of spelter in that country 
at the end of June as 85,000 tons, whilst the production 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.: plates and sections, 15s. 


British Steelmakers : 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— 2a. "a. eed. 
Hematite Mixed Nos.*.. 4 5 0.. 310 0 
No. 1 was tack bh. See es sir’ @ 
Cleveland— (D/d Teesside Area) 
No. 1 24 Serr i | (ak, fee - 
No. 3 G.M.B... 315 0.. -- 
No. & tutes 72 SO Be @ ~. 
Basic (Less 5/- rebate)... 315 0 .. _ 
MiIpLanps— 
Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0.. .. — 
”» o» Forge .. 315 0.. — 
Basic (Less 5/— rebate)... 315 0.. a 
Northampton— 
Foundry No. 3 : ' ie ee — 
aA: ce a ea — 
Derbyshire— 
No. 3 Foundry 4 0 0 — 
Forge 315 0 — 
ScoTLanp— 
Hematite, f.o.t. furnaces* 4 5 6. ae 
No. 1 Foundry, ditto .. 4 1 6.. _ 
No. 3 Foundry, ditto .. 319 0.. a 
Basic, d/d (Less 5/- rebate) 315 0. — 
N.W. Coast— (4 5 6d/d Glasgow 
Hematite Mixed Nos.*.. {4 11 0 ,, Sheffield 
Ee 17 O ,, Birmingham 
* Less 5/- rebate. 
- MANUFACTURED TRON. 
Home. Export. 
Lancs.— Sas @:; £-s. d, 
PI 3: sn oe ee ee 8 9 5 0 
Best Bars a as ie ee 3. 912 6 
S. Yorxs.— 
Crown Bars j 20+ Ba Bis 9 5 0 
Best Bars - 1012 6 912 6 
MipLanps— 
Crown Bars .. .. .. a 9 5 0 
Marked Bars (Staffs.) .. 12 10 0. 12 0 0 
No. 3 quality. . 810 0. —_— 
No. 4 i 00. as 
ScoTLanpD— 
eer ae a 9 5 0 
Best.. .. 1012 6. 915 0O 
N.E. Coast— 
Common Bars so eRe Grubs. 9 2 6 
Best Bars Se Nee ek ee 912 6 
Double Best he Heid. Rae ee 10 12 6 
STEEL. 
LONDON AND THE SouTH— Home. Export 
£ 6. ad. £ s. d. 
Angles Sir iB Bad *710 0 
ee eo | be a Oe *8 10 0 
Pe So. i os 5 ee we *7 10 0 
Channels. ee o. /- 7 we *7 15 0 
Rounds, Sin. andup ..10 2 6. *8 10 0 
o under 3in. oc LL ee 710 0 
Flats, 5in. and under o 24. 710 0 
Plates, fin. (basis) .. 912 6. 715 0 
= rae “se Fee ie 8 0 0 
i at oe ee 8 5 0 
ii! trai). GR) ee BO Two, 810 0 
” ma.’ 3 1000. 9 00 
Norrx-East Coast— £ s. d. 2. & Gi. 
Bei is Lee hoontpanto Rc Br, O's *7 10 0O 
Tees. . oidthe sith ine Ba Bis *8 10 0 
Joists we tlh a edie Tir Brew *7 10 O 
Chines 8 i. ERB: *7 15 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 
=. under 3in. or O. 710 0 
Plates, jin. .. ee oe fe 715 0 
ree, WO oeretie 2 > le En 8 0 0 
4: EE Se, 8 5 0 
Bt Naar PE OLY SS Bae hag 2 810 0 
bs tin. «eae a. 9 0 0 
Boiler Plates, oe wt se. Ob _ 
MIDLANDS, AND LEEDS anND DisTRICT— 
£ s. d. 2) a 4: 
Rees se! ee ee eee *7 10 0 
Tees... +. es FR a. es *8 10 0 
ON ch. pe 16%. J, cig ee *7 10 O 
6 eee a ee ae 7156 © 
Rounds, 3in. and up 0.0.0... *8 10 0 
os under 3in. HE Brey 710 0 
Flate, 5in. and under .. 9 7 0O.. 817 6 
Plates, jin. (basis) Ee ie SP 715 0 
ee pe v.15 0... 8 0 0 
cage ae .10 0 0 8 5 0 
piniltic ost wrod GeO ay 810 0 
Fo Mince Foreke scot RS ein 9 0 0 
Boiler Plates, jin... 120: Ou» 715 0 





STEEL (continued). 


Home. Export. 
Giascow anp District— S 6:"a; 2s. d. 
ele Riaee Pioicate pielane ee i. sel. “ga “7 30 "0 
isc. gg See 4a ee ae ae a 810 0 
Joists ee OX *7 10 0 
Channels. . 95.5 Os "3.15 0 
Rounds, 3in. and up 10.0.0... *8 10 0 
vrs under 3in. 9°9.507 710 0 
Flats, 5in. and under FOr: 817 6 
Plates, jin. (basis) hr ie | eS 715 0 
” fein. . 2 :33..,8..,. 8 0 0 
fin. .. 9.376 .. 8 5 0 
fein. .. 20:°2):°@:. 810 0 
» om 4 915 0. 9 0 0 
Boiler Plates . . @ 47 6. _ 
Soutna Wares ArEa— £ s. d. a a A 
Angles eh ee *7 10 0 
Tees. . 5 ee, NR sce *8 10 0 
Joists i ee *7 10 0O 
Channels. . ‘ ee a *7 15 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 
2 under 3in. 4 ES Bay 710 0 
Flats, 5in.and under .. 9 7 0. 817 6 
Plates, jin. (basis) .. 910 0. 715 0 
” MRE side nated ees 8 0 0 
” GORE Ss fore pan BOOT Ox 8 5 0 
ve Mai as B28 | 810 0 
» Bens + ERO Ore. 900 
IngLanD— BELFAST. Rest or IRELAND. 
& &.4. £ 8s. d. 
Angles 9.6; C4. 97 6 
Tees. . i306 i @= 165: %4 
Joists 923 6. 915 0 
Channels. 910 0. 912 6 
Rounds, Sin. and up i 3.20". mm, 7 6 
oA under 3in. 98 0. 910 6 
Plates, jin. (basis) 912 6. 915 0 
» rin... 917 ¢. 10 0 0 
tin. .. ae ae ere 10.5 0 
a fyin. .. 0 7 +6 10 10 0 
» NES 9.2 8. 10 56 0 
OTHER STEEL MATERIALS, 
Home. Export. 
Sheets. £ s. d. £ s. d. 
10-G. to 13-G., f.o.r. 915 0. 9 0 0 
14-G. to 20-G., d/d VAR S®. 910 0 
21-G. to 24-G., d/d . SE 90 "OS . 915 0 
25-G. to 27-G., d/d fe aS oF S 


The above home trade prices are for é ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24— 


Home. £ s. d. 
4-ton lots and up .. 13 10 0 
2-ton to 4-ton lots - 13.17. 6 
Under 2 tons - 1510 0 


Export ; £12 17s. 6d. to £13 2s. 


” 


Scandinavia : 


” 


Tin-plates. 


6d., c.i.f, India. 


£11 15s. 0d., f.0.b. other markets. 
£10 10s. Od. to £10 15s. Od. f.o.b. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 Os. 0d. 


Billets. £ 8. d. 
Basic (0-33% to 0-41% C.) J ae MEU SD 
» Medium (0-42% to 0-60%C.).. 715 0 
»  Hard(0-61% to0-85%C.) ..8 5 0 
as » (0-86% to 0-99%C.) . 815 0 
™ oo 4% C. ye up) - Po ee SF 
Soft (up to 0-25% C.), 500 tons andup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.0.t... Hg es bl RGD 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £2110 0 7/- 
ee ‘a 6 p.c. to 8 p.c. £21 0 0 7/- 
ms *” 8 p.c. to 10 p.c. £21 0 0 7/- 
” ”” Specially Refined .. 
Pe a Max. 2 p.c. carbon £33 10 0 11/- 
os ee » 1 p.c. carbon £36 5 0 11/- 
re. pe »  0-50p.c.carbon £37 5 0 12/- 
»  carbon-free .. 94d. per lb. 
Metallic pAb 2/5 per lb. 


Ferro Manganese (loose), 76} p.c. 
» Silicon, 45 p.c. to 50 p.c. 


a » tp... 

»  Wanadium 12/8 per lb. 
» Molybdenum 4/6 per lb. 
» Titanium (carbon hes). 9d. per lb. 


Nickel (per ton) .. 
Cobalt alee 


£200 to £205 
6/- to 6/1 per Ib. 


£11 5 @Ohome 
£12 10 0 scale 5/- p.u. 
£16 10 O scale 6/- p.u. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, July 16th. 


CorrrR— 
Se ss.» £36 18 9to £37 0 0 
Three months .. £37 5 Oto £37 6 3 
Electrolytic £41 0 Oto £41 5 0 
Best Selected aie d fa Bir- 
mingham x £41 0 0 
Sheets, Hot Rolled £68 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10$d. 10}d. 
»  Brazed (basis) 10$d. 10$d. 
Brass— 
Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 113d. 1ljd. 
Tin— 
OOR 5, 56% . £192 10 Oto £193 0 0 
Three months... .. .. . £188 0 Oto £188 10 0 
Leap: £15 7 6to £15 12 6 
SPELTER : £13 8 9to £13 13 9 


Aluminium Ingots (British) . £100 to £105 


FUELS. 


SCOTLAND. 


LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/- to 14/6 


Hamilton Ell 16/— to 16/6 
Splints 18/— to 18/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam 13/- to 13/3 
FiresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam . a 15/- 
Unscreened Nav Stine. 14/6 to 15/- 
LoTHtaNs— 

(f.0.b. Leith)—Hartley Prime 14/6 to 15/- 
Secondary Steam .. . 14/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 15/— to 15/6 
»  Second.. ‘ 14/6 
» Best Small .. 12/- to 12/6 
Unscreened és 13/6 to 15/- 
DurRHAM— 
Best Gas. . 14/8 
Foundry Coke - «+ «- 24/6 to 26/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/- to 29/- -= 
South Yorkshire Best .. .. 23/- to 265/- - 
South Yorkshire Seconds .. 20/- to 21/- — 
Rough Slacks. . 11/- to 12/- — 
Nutty Slacks 10/- to 11/- -- 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large . . 19/6 
Best Seconds - ahd 19/- to 19/43 
Best Dry Large 18/9 to 19/3 
Ordinaries .3 18/3 to 18/6 
Bunker Smalls_.. 13/6 to 14/6 
Cargo Smalls . . 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 30/- to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 21/- 
SwansEa— ; 
Anthracite Coals : 
Best Large .. ; 36/- to 40/- 
Machine-made Cobbles 41/- to 48/6 
Nuts pete oaaie: Ait 40/- to 48/6 
Beans 25/- to 35/- 
Peas Setiene 19/- to 23/6 
Rubbly Culm. . 11/6 to 12/- 
Steam Coals : 
Large Ordinary 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 aiid 34d. 
4d. 


Diesel Oil .. . ane aera 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Strikes and Wages. 


DiFFIcuLTIEs in’ adjusting wages to higher 
minimum levels are accompanied by a continuance of 
“stay in” strikes in many parts of the country, notably 
in the engineering and shipbuilding industries in the Saint- 
Nazaire district, at engineering works in the Moselle and 
around Paris, to say nothing of dockers and workers in 

‘ other trades and industries. This movement is a violation 

of the initial agreement signed by the Government and 
employers’ and men’s representatives providing that a 
week must elapse for the settlement of disputes 
before resorting to strikes. The men utterly disregard 
their contract and their methods have become more 
peremptory, to the extent of imprisoning or locking out 
works’ managers and engineers, and in some trades they 
have endeavoured to run works themselves, and, having 
failed to do so, have disposed of saleable stocks. Such 
instances are not common, but they sufficiently indicate 
the nature of the forces behind the men. When settle- 
ments were reached strikes broke out again as the result 
of employers discharging men because there was not 
sufficient work for them. The principle of higher wages 
and fewer working hours must not be imperilled by a 
reduction of employment. The duration of strikes is 
caused by failure to settle wages on the higher scale for 
the reason that when wages are “abnormally low” 
the men can ask for increases far above the legal minimum 
average of 12 per cent., and as the men’s appreciation 
of the lowness of wages does not coincide with that of 
employers the claims are, in many cases, exorbitant, 
amounting to as much as 40 per cent. The Government 
was under the impression that this national readjustment 
of wages would be effected easily and smoothly by com- 
pulsory arbitration, but the Communists deprived the 
Government of its right of compulsion, and there is 
nothing yet to show how and when the strike. movement 
will end. 
will continue to be tolerated. The Minister of the Interior 
has assured the Senate that the Government will take 
measures to suppress such strikes when all means of con- 
ciliation have failed. 


Industrial Dislocation. 


An obviously reasonable complaint of the situa- 
tion created by the new labour legislation is that the only 
industries unaffected by it are sheltered industries which 
depend upon the State and public bodies for work. In 
their case increased costs are covered by contract. The 
whole burden falls upon exporting industries and on small 
makers, who are responsible for the greater part of the 
national production. In industries with extensive dis- 
tributing organisations attempts are made to cover the 
higher charges by cutting down discounts and com- 
missions, and in the case of the motor car industry, for 
example, it appears that agents have accepted this 
sacrifice, but there is little opportunity for exporting 
industries to shift the load on to distributors, while small 
makers have no one to relieve them of any share of the 
burden. The situation of these producers is critical. 
The exporting industries continue to impress upon the 
Government the disastrous effects of the new legislation 
on the national economy. The Comité National des 
Conseillers du Commerce Extérieur affirms that France 
cannot live without exports. There is a surplus of 30 
per cent. of metallurgical production, 25 per cent. of 
chemical production, 50 per cent. of woollen goods, and 
60 per cent. of silk products which can only be disposed 
of abroad. With production costs increased by 20 to 
35 per cent. there can, it is said, be no hope of finding 
markets for this surplus. As for small manufacturers, 
it is declared that they may have to go out of business 
altogether. The Government is impressed with the 
danger that confronts industry, and states that it will 
shortly present a plan for the relief of small makers. 


Subsidised Shipping. 


The well-known Marseilles shipowner, Monsieur 
Fraissenet, has publicly explained the situation of mer- 
chant shipping at Marseilles with the object of showing 
that the industry cannot be carried on unless it is com- 
pletely subsidised at the cost of taxpayers, or else pro- 
teeted from foreign competition. Of a total of 720,000 
tons of shipping at Marseilles, 382,000 tons are worked 
entirely with subsidies, and 90,000 tons are engaged in a 
traffic from which foreign ships are excluded. About 
165,000 tons are employed on services between France 
and the French colonies, and 60,000 tons compete for 
imternational freights with the aid of special subsidies 
that were instituted two years ago. Hence, the Marseilles 
shipping already lives artificially at the cost of the whole 
mass of taxpayers, and its dependence on that aid varies 
with the services. So long, says Monsieur Fraissenet, 
as no account is taken of the balance of receipts and 
expenditure in the working of a ship, and the expenditure 
is fixed in conformity with unilateral decisions in con- 
sequence of trade union exactions, without there being 
the possibility of a compensating increase of receipts, it 
is evident that the French merchant marine can only 
exist by the burden falling on taxpayers, or by legisla- 
tion protecting it from all foreign competition. 


Steel Prices. 


Following upon the higher wages and fuel costs, 
steel prices have been advanced on the home market 
12 and 13 per cent. This advance does not take into 
account the increased charges imposed by the forty hours’ 
week, which will come into operation on August Ist, 
so that a further rise in prices is regarded as probable 
next month. A meeting of the Steel Cartel was to have 
‘been held in Paris yesterday (Thursday) for further 
‘discussion on matters which have to be settled with 
British steel makers preparatory to their membership 
of the International Union being extended for a period of 
five years. 


It depends upon whether “stay in” strikes | 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildi hancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 


ee 





g?s 








TURBINE MACHINERY. 


448,208. August 3lst, 1935.—Exuavust Tursines, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

This is a turbine for supercharging aeroplane engines. The 
turbine wheel is shown at A and is supplied with exhaust gases 
by the branch B. It exhausts directly to atmosphere and is 
connected with the blower by the bevel gearing C. The butterfly 
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valve D provides a means of passing some of the exhaust gases 
directly to the atmosphere and thus controlling the speed of 
the turbine. The turbine spindle E is carried in two bearings 
F and G, the latter of which is cooled by a draught of air picked 
up by the protruding duct H and delivered to the carburetter J. 
—June 4th, 1936. 


DYNAMOS AND MOTORS. 


447,984. November 28th, 1934.—ALTERNATING CURRENT 
Ex.ecrric Motors, The British Thomson-Houston Com- 
pany, Ltd., Crown House, Aldwych, London, W.C.2, and 
A. H. Maggs, 14, Oval-road, Rugby. 

This invention relates to single-phase alternating-current 
motors which use a condenser or condensers for starting and 
for improving the running characteristics, and are commonly 
known as “ capacitor ’’ motors. It may be carried into effect 
by connecting a resistance between the appropriate terminal 
of one condenser and the corresponding terminal of the other 
condenser, and thus during the period of change over the two 
condensers and the resistance are all in series. In the diagram 
A and B represent the single-phase supply leads, C represents 
the main winding, and D the auxiliary winding of the motor. 
E and F represent the two condensers with terminals G, H, 
and J, K respectively, and L represents the continuity resistance, 
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connected between terminals H and F. The terminal G is 

connected to line A and terminal K is connected to the free end 

of the auxiliary winding. M and N represent the blades of 

a double-pole, double-throw switch which is used for connect- 

ing the condensers in parallel or in series relation. At starting 

the switch blades M and N engage with contacts O and P 

respectively, and the two condensers and continuity resistance 

are then in parallel. During the change-over interval the 

resistance L is in series with the two condensers, and provides a 

path whereby the high potentials which may exist between the 

plates of the condensers at the moment when the switch is 
opened from the parallel enero are quickly released, besides 

reducing destructive sparking at both sets of contacts, O, P, 

and R, 8S. When the switch blades engage with contacts R 

and §, i.e., during normal running of the motor, the continuity 

resistance is short-circuited.—May 28th, 1936. 

448,320. November 5th, 1935.—DyNamo - ELECTRIC GENE- 
RatoRS, Standard Telephones and Cables, Ltd., Connaught 
House, 63, Aldwych, London, W.C.2. 

This invention relates to the automatic regulation of the 
voltage from a dynamo-electric generator driven at variable: 
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speed, particularly with regard to the electric generators 
employed on aeroplanes where differences of speed may be 
encountered between the limits of one to five, or more. Accord- 
ing to the present invention the field winding is supplied with 











from a machine which may be the generator itself driven by 
the same means as the generator after passing through a low 


pass filter circuit. In this way differential field windings are 
avoided and the control is simple and direct. The drawing 
shows diagrammatically a D.C. generator G with an exciting 
field winding E. From conveniently placed brushes an alternat- 
ing current is delivered, the voltage and frequency of which 
are dependent upon the excitation voltage, the number of poles, 
and the spéed. This alternating current feeds after rectification 
by a dry contact rectifier bridge R, the energising winding E. 
A low pass filter system F is interposed between the rectifier 
and the source of alternating current. Thus the rectified 
voltage applied to the exciting winding E is reduced with 
increase of speed. This is because the frequency delivered by 
the generator increases directly with its speed. The low pass 
filter F has increasing attenuation with frequency, and the 
particular characteristic curve of the filter is adjusted to pro- 
duce the degree of attenuation necessary to cause compensation 
for the increase in speed. A transformer T may be used to 
simplify the construction of the filter network F.—June 5th, 
1936. 


TRANSFORMERS AND CONVERTERS. 


447,967. January 3rd, 1936.—Cootine Gtass ELEctRIc 
Discuarce Devices, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C.2. 

This invention is concerned with mercury vapour electric 
discharge devices, and aims at increasing their output by 
increasing the cooling of the condensation chamber. The 
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apparatus is cooled by the draught produced by the fan A. 
This fan has two sets of blades, an inner one, which produces 
an intense draught up the chimney B to cool the condensation 
chamber C, while a more gentle draught is sent up the outside, 
past the anode arms DD, by the outer blades of the fan.— 
May 28th, 1936. 


ELECTRICAL APPLIANCES. 


447,902. October 20th, 1934.—Stipine Contacts ror UsE 
witH Exuecrricat Resistances, A. Prestidge and W. 
Webster, trading as A. Prestidge and Co., 11, Froysell- 
street, Willenhall, Stafford. 

This form of sliding contact is said to reduce the liability to 
arcing as it is moved over the resistance winding indicated at 
A. The contact brush B is held in a carriage C and slides on a 
triangular bar D. The bar is angular to prevent rocking. The 
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brush is built up of laminations of such length that they 
form good contact with the triangular bar and with the 
winding. They are also split, as shown at E, to permit part 
of the brush to contact with a heavier winding and part with a 
lighter gauge winding when the sliding contact is being moved 
over a step in the windings when used with resistances of the 
kind employing resistance windings of different gauges of wire, 
thus again obviating possibility of arcing.—May 30th, 1936. 


AERONAUTICS. 


447,968. January 29th, 1936—A TURBO-COMPRESSOR FOR 
AIR-COOLED AIRCRAFT ENGINES, Société Rateau, 40, Rue du 
Colisée, Paris, France. 

This invention relates to a turbo-compressor for aircraft 
engines, the exhaust gases of which are utilised in the turbine in 
order to increase the engine output, and especially to re-establish 
the normal output when the engine is run at high altitudes. 
A radial engine with two rows of cylinders is indicated. One 
of the cylinders of each row is shown inside elevation (A being 
partly broken away), the other cylinders being indicated by 
their position in the housing B. These cylinders are connected, 
by means of exhaust pipes, with two turbo-compressors, 





rectified alternating or pulsating unidirectional current derived 


each comprising an exhaust gas turbine C and a compressor D. 
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The exhaust manifold is in the form of a ring E constituting 
a silencer and is streamlined to offer the mi resist 

to the air. Each turbine C is located within this ring and abaft 
one of the cylinders, its plane being parallel with the slipstream 
of the aircraft. Each compressor is situated inside the fairing F 
of the aircraft extending from the housing B, the whole be: 
also streamlined. Each turbine, being located abaft one of the 
cylinders, does not increase appreciably the head resistance, 
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which is also reduced by the streamlining of the turbine and 
easing, whilst the presence of the turbo-compressor does not 
impair appreciably the cooling of any of the engine cylinders. 
The situation of each turbine in the current of air that has served 
to cool the engine ensures its energetic cooling—a useful feature 
in view of the high temperature of the exhaust gases by which 
it is fed. In passing over the engine the air is heated only to 
such a slight extent that it is still capable of efficient action on 
the turbine.—May 28th, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


447,682. November 16th, 1934.—Liquip FLow METERS, 
George Kent, Ltd., 199, High Holborn, London, W.C.1, 
and A. Linford, Biscot-road Works, Luton. 

This meter is intended to work in conjunction with a Venturi 
flume in which there are the upstream float A and the throat 
float B. These floats are connected with a differential mechan- 
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ism C that drives the cam D, which is so shaped that it produces 
in the arm E a movement proportional to 4/H,—H,. This 
movement is converted by the sector F into a vertical move- 
ment of the carriage G. At the same time the carriage H, 
urged by the sector J connected with the float B, moves hori- 
zontally and rocks the rod K about the pivot L. The move- 
ment is transmitted to the recording mechanism M.— May 18th, 
1936. 


448,217. October 7th, 1935.—AN INSTRUMENT FOR MEASURING 
Prange Areas, H. G. Smith, 3563, Eighty-eighth-street, 
Jackson Heights, New York, U.S.A. 

This is a simple device to take the place of a planimeter. 

It takes the form of a transparent disc engraved with circles 
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so spaced apart that the area of the annulus between each 
successive circle is equal, and may be of the order of one square 
inch each. The disc is placed over the figure of the area to be 
measured, and is pivoted at its centre by a pin. It is then 
moved round, by a pointer, from one margin of the area to the 
other in successive stages, circle by circle. The final reading 





on the graduations on the outside of the dise gives the area of 
the figure.—June 4th, 1936. 


BLOWING MACHINERY. 


447,965. December 24th, 1935.—A TursBo-pump UNIT ror 
EXTINGUISHING Frres, Société de Moteurs a Gaz et 
d’Industrie Mecanique, 135, rue de la Convention, Paris, 
France. 

This present invention relates to motor pump units intended 
for extinguishing fires by projecting a chemical foam formed by 
the union in a common dees of two solutions which cause 


PUMPING AND 
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the formation of the foam when mixed together. The machine 
comprises a water turbine A, with an inlet B and discharge 
C, on the spindle of which there are the two centrifugal pumps 
D and E. These pumps have their suctions at F and G, for the 


two solutions, and discharge into the breeches piece H, where | 


they combine to produce the foam.— May 28th, 1936. 


WATER PURIFICATION. 


447,980. November 28th, 1934.—WaterR Puririrks, 
Paterson, Windsor House, Kingsway, London, W.C.2. 
This is a water purifier intended for service where the water 
is delivered intermittently, as from a bucket well. It depends 
on the addition of a sterilising reagent, such as sodium hypo- 
chlorite. The water is poured into the upper tank A and escapes 


Ww. 
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into the mixing chamber B through the two weirs C and D. 
The water flowing through D operates the tippler E. The 
reagent is held in the reservoir F and is maintained at a constant 
level in the receptacle G by an action similar to that of the 
familiar poultry drinking trough. At each oscillation of the 
tippler a proper proportion of the reagent is lifted into the 
mixing chamber by the swinging vane H.— May 28th, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


447,981. November 28th, 1934.—HypravuLic BRAKE ADJUSTER 
MECHANISM, Vauxhall Motors, Ltd., Kimpton-road, 
Luton, Bedfordshire. 

This invention relates to mechanism for the adjustment of 
hydraulic brakes for automobiles. In the drawings is shown 
an open brake cylinder A, in which are guided opposed pistons 
B and C, which are sealed against the pressure fluid by means 
of rubber or like cups D and E. These cups are pressed against 


N°447,98) 


the piston heads by a coil spring F placed therebetween. The 
ressure fluid is fed to the cylinder through a bore G disposed 
in the central plane of the cylinder and communicating with a 


connection H to which the pressure piping is attached. The 
cylinder is closed by means of caps J and K, which are mounted 
on the cylinder with a sliding fit and adapted to move with their 
respective pistons. Coaxially with the cylinder these closing 
caps are internally threaded in order to take up screw pl 

L and M, which are directly attached to the brake whine 4 
and O respectively. The connection is established with a 
sliding drive by a slot P in each plug into which the web of the 
respective brake cheek is inserted. In this way the plugs are 
secured against angular displacement. ‘The rear ends thereof 
are fitted into corresponding cavities R and 8 in the pistons. 
When the caps J, K are turned, the plugs L, M, secured against 
rotation, are displaced longitudinally, and this displacement 
is directly transmitted to the brake cheeks. The caps J and K 
thus have a double task in that they are protection caps and 
adjusting means at the same time.— May 28th, 1936. 








Forthcoming Engagements. 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 


RSaatets 








To-pay to Monpay, JuLy 20TH. 
Inst. oF Etxecrrican ENGIngeers.—Transmission Section 
week-end visit to France. 


Tuespay, Juty 21st. 
British Founpry Scuoo..—First annual meeting at the 
Education Offices, Margaret-street, Birmingham. 3 p.m. 


WEDNEsDAY, JULY 22ND. 
Inst. OF HEATING AND VENTILATING ENGINEERS.—12, 
Russell-square, W.C.1. Annual visit to Building Research 
Station, Bucknalls-lane, Garston. 6 p.m. 


WeEDNEsDAY TO Fripay, JuLY 22Np To 241TH. 
Inst. oF Mintnec EnGineers.—Summer meeting at Bath. 








LAUNCHES AND TRIAL TRIPS. 


Kauri, motorship ; built by Alexander Stephen and Sons, 
Ltd., to the order of Union Steamship Company of New Zealand, 
Ltd.; dimensions, length 296ft., breadth 44ft., depth 21ft. 6in.; 
gross tonnage 2320. Engines, Stephen-Sulzer two-stroke, 
four-cylinder ; launch, July 7th. 


MELBOURNE Srar, motorship ; built by Cammell Laird and 
Co., Ltd., to the order of Blue Star Line, Ltd.; dimensions, 
length 522ft. 5in., breadth 70ft., depth 43ft. 4in. Engines, 
two Sulzer single-acting, two-stroke oil ; launch, July 7th. 











| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Witiiam Jacks anp Co., of Old Broad-street, London, 
E.C.2, inform us that they have undertaken the sales agency for 
Europe and the East of the Chromium Mining and Smelting 
Corporation, Ltd., of Hamilton, Ontario, manufacturers of high- 
grade ferro-silicon (45/50 per cent., 75 per cent., and upwards), 
and also of ferro-chrome and silico-manganese. 


Tue British MANNESMANN TuBE Company, Ltd., has changed 
its name, and will from now onwards trade under the name of 
“The Newport and South Wales Tube Company, Ltd.’’ This 
company has manufactured steel tubing since 1888, and was 
the pioneer in the production of tubing by the seamless process. 
The change of name reflects the fact that the company is now 
entirely under British control. There will be no alteration in 
the range of products hitherto manufactured at Newport and 
Swansea. 


Marcont’s WIRELESS TELEGRAPH Company, Ltd., and E. K. 
Cole, Ltd., have decided to form a jointly owned company 
to be called ‘‘ Marconi-Ekco Instruments, Ltd.,"’ with a nominal 
capital of £5000. The chairman will be Lord Inverforth. The 
main object of the new company will be to combine the activities 
of both companies in the fields of measuring instruments, 
diathermy, and electro-medical apparatus. The address of 
Marconi-Ekco Instruments, Ltd., will be Marconi Offices, 
Electra House, Victoria Embankment, London, W.C.2. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Cowans SHELDON AND Co., Ltd., Carlisle, have received from 
the London and North-Eastern Railway an order for a new 
turntable to be installed at Norwich Thorpe. This turntable 
will be of the ‘latest design with a diameter of 70ft., and will 
therefore be capable of turning the largest engines in service on 
the L.N.E.R. at the present day. 








Meracéctric Furnaces, Ltd.—A company has been formed 
under this title for the purpose of manufacturing and marketing 
electric furnaces for heat treatment and melting. The company 
has also taken over the “‘ Zontrol”’ range of electric heat- 
treatment furnaces, and ‘‘ Zontrol”’ industrial pyrometers, 
controllers, and other scientific instruments. Its works are at 
Smethwick, Birmingham. 


Tae InsriruTIon oF EtecrricaL ENGINEERS. — The 
scrutineers appointed at the ordinary meeting held on April 23rd, 
1936, have reported to the President that the result of the ballot 
to fill the vacancies which will occur in the Council on September 
30th next is as follows :—President: Mr. H. T. Young. Vice- 
President: Mr. Johnstone Wright. Hon. Treasurer: Mr. 
F. W. Crawter. beng a | Members of Council: Members : 
Mr. T. Carter, Mr. C. E. Fairburn, M.A., Mr. F. Forrest, Mr. 
S. W. Melsom, Mr. P. J. Robinson, M.Eng.; Associate Member : 
Mr. C. R. Westlake ; Associate: Mr. E. M. Lee. 
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A Seven-Day Journal 


Industrial Physicists. 


THE Institute of Physics has just issued an account 
by Professor J. A. Crowther, Honorary Secretary of 
the Institute, of the conference it arranged a short 
time ago on the training of industrial physicists. 
This conference resulted in a very frank exchange of 
views. The employment of physicists in industry in 
appreciable numbers is of very recent growth, and it 
is natural that, until considerable further experience 
has been gained, there should be divergent opinions 
as to the best type of man and the best mode of 
training for industrial work. The work of the 
physicist in industry falls into at least three cate- 
gories :—(a) Fundamental or long-range research, 
the application of new discoveries, or novel and 
untried ideas, to industrial purposes; (b) develop- 
ment work, including the rapid solution of small 
difficulties which arise from day to day in the factory, 
and the problems arising in exploiting laboratory 
technique and apparatus for use in industrial pro- 
cesses ; (c) technical salesmanship. Every industrial 
speaker emphasised very strongly the importance of 
personality. The type of man required was one who 
could get on easy terms with his fellows, did not 
irritate by conscious or unconscious airs of superiority, 
could be friendly with foremen, diplomatic with 
directors, and was prepared to study the art of putting 
his subject to the layman in a form in which it could 
be assimilated. Sheer intellectual ability, it was 
agreed, was not likely to carry a man far in industrial 
work if it were not accompanied by those qualities 
of character which made him readily acceptable to his 
fellows. Copies of the report can be obtained, free of 
charge, from the Secretary, The Institute of Physics, 
1, Lowther-gardens, London, S8.W.7. 


The Late Mr. Maurice Wilson. 


WE record with regret the sudden death of Mr. 
Maurice Wilson, late Principal of the Crystal Palace 
School of Practical Engineering, on Sunday last, 
July 19th. Mr. Wilson was the son of the original 
founder of the School, Mr. Joseph William Wilson, 
M. Inst. C.E., who was its first Principal from its 
foundation in 1872 until 1898. He was succeeded 
in his position by his son, J. W. Wilson, M. Inst. C.E., 
who, in turn, was followed by his brother, Mr. Maurice 
Wilson in 1924. The School will be carried on by 
Mr. F. C. P. Lawrence, A.M.I. Struct. E., the former 
Vice-Principal. Mr. Maurice Wilson was born in 
1862 and educated first at Halbrake School, Wands- 
worth, and then at the Crystal Palace School of 
Practical Engineering under his father. He then 
became a pupil at the Thames Ironworks, Blackwall. 
Later he was appointed Assistant Engineer on 
Construction of the Midhurst and Chichester branch 
of the London, Brighton and South Coast Railway. 
He then returned to his father’s School for a time 
as Superintendent of various departments, later 
holding the position of surveyor to Sir A. R. Stenning, 
A.R.1.B.A. He was assistant engineer on the con- 
struction of the Manchester Ship Canal, and later 
assistant engineer to the London Electrical Corpora- 
tion. In 1898 he returned to the School to become 
Vice-Principal under his brother. He was elected 
President of the Society of Engineers in 1906. His 
death will be regretted by a large number of associates 
and by his former pupils. 


Lloyd’s Register Book. 


Tue Committee of Lloyd’s Register of Shipping 
has now issued to subscribers the Lloyd’s Register 
Book for 1936-7. It includes a detailed record of 
upwards of 31,000 steamships, motor ships, sailing 
vessels, and non-propelled craft. Particular attention 
is drawn in one of the tables to the number and ton- 
nage of vessels classed by Lloyd’s Register, including 
vessels which have been classified or for which classi- 
fication is contemplated. The number of vessels is 
14,200, of a total gross tonnage of 40,200,269. Of 
this tonnage, 43-2 per cent. is registered in Great 
Britain and Ireland and 56-8 per cent. abroad. 
During the last twelve months a decrease in the 
world’s steam tonnage of 708,340 tons is shown, and 
an increase of 985,908 tons in the motor tonnage. 
A net increase of 177,671 tons in the total tonnage 
of the world is recorded. The largest decreases 
amongst the principal maritime countries are: 
United States of America, sea tonnage, 293,962 tons, 
and Great Britain and Ireland, 114,950 tons. Notable 
increases in tonnage owned are: Panama, 292,491 
tons; Italy, 213,753 tons; Japan, 130,040 tons ; 
Soviet Russia, the figures for which may not be com- 
prehensive, 104,126 tons; Greece, 89,685 tons, and 
Norway, 86,513 tons. With regard to the age of 
vessels, 81-8 per cent. of the tonnage registered in 
the British Isles is under twenty years old, and 59-0 
per cent. is under fifteen years old. For foreign ships 
the percentages are 68-5 and 36-3. The largest 
aggregate of tonnage, 17,396,340 tons, or 27-2 per 
cent., of the world’s total is in the size group from 
4000 to 6000 tons. Of the big liners in excess of 15,000 
tons, 46 per cent. are registered in the British Isles, 
but they represent only 5-7 per cent. of the total 


1632 steamers, amounting to 11,319,169 tons, are 
fitted with turbines or combined steam turbine and 
reciprocating engines, whilst 6128 vessels, including 
auxiliary vessels, amounting to 12,290,599 tons, are 
fitted with internal combustion engines. The ton- 
nages in 1914 were 730,000 and 220,000 in each class. 


Jarrow Steel Works. 


THE last has not yet been heard of the proposed 
Bessemer steel works at Jarrow. On its return to 
the North after its interview with Mr. Runciman, the 
deputation, mentioned in this journal last week, 
refused to accept the decision of the Government as 
final, and the town council called a meeting in the 
park at which the Mayor spoke. It was thought that 
the Board of Trade suggestions for alternative indus- 
tries, such as the hydrogenation of coal, were too 
vague to be useful. Subsequently, the possibility 
of reviving Jarrow as a shipyard was raised. National 
Shipbuilders Security, Ltd., holds a ban on Jarrow 
for shipbuilding for forty years, but since it has 
intimated that in a national emergency it would 
waive its embargoes, the possibility of inducing the 
Government to say that such an emergency does 
in fact exist is under discussion. It has been suggested 
that the Government might reopen the yard as a 
naval building and repairing centre if it cannot be 
revived as a commercial venture. Whilst these 
discussions have been going on, Mr. Brassert has 
published in a letter to The Times hisstatement recently 
referred to by Mr. Runciman. The final sentence 
of this statement runs as follows :—‘‘ Because of 
the Federation’s policy that no new plant shall be 
encouraged to start independent of existing com- 
panies, and the fact that after many months’ insistent, 
but fruitless, endeavours on the part of Sir Andrew 
Duncan to secure the co-operation of the North-East 
Coast steel makers in the Jarrow scheme, the Jarrow 
plant would now have to start as an isolated under- 
taking, fighting for its markets. Under these condi- 
tions I could no longer advise any group of investors 
to proceed with the Jarrow scheme.” 


Re-Armament. 


On Monday last, Sir Thomas Inskip opened the 
debate on the Government’s defence policy by giving 
some particulars of its activities in that direction. 
On the question of munitions supply, he stated that 
contracts had been offered to fifty-two new firms, 
that fourteen had already accepted, and that others 
were making technical examinations which it was 
hoped would lead to acceptance. The Royal Filling 
Factory at Woolwich was to be moved in part to 
South Wales—see Mr. Baldwin’s speech at Cardiff 
referred to in another note—and in part to Scotland 
and Lancashire, whilst the factory at Hereford would 
be brought into full operation. A former gun factory 
at Nottingham had been acquired by the Govern- 
ment. On the subject of the new factories, the 
Minister for Co-ordination of Defence was closely 
questioned on the suitability of the equipment of 
the factories which had already or were about to 
accept contracts. He admitted that gauges, jigs, 
and machine tools were needed, but added that a 
very great advance had been made in the provision 
of gauges of all types and descriptions in the past two 
months. He believed that, whilst some new machines 
and accessories might have to be purchased, all the 
firms were suitable in every way for acceptance of 
the contracts which the War Office had offered them. 
The question of the supply of labour to the gun 
factory at Nottingham was also discussed by the 
Minister. He did not foresee much difficulty in that 
direction, but admitted that pivotal men would have 
to be sent from Woolwich. He hoped and trusted, 
however, that by the time the factory was equipped 
there would be no difficulty in finding the necessary 
labour to bring it into rapid production. Finally, 
he stated that aircraft are in orderly production and 
will be delivered in ever-increasing numbers. 


Hatton Garden Memorial. 


On Saturday, July 25th, the Mayor of Holborn, at 
St. Andrew’s Parochial School, Hatton Garden, will 
unveil the Hatton Garden Memorial. Besides its 
historical and literary interest, much mechanical 
pioneering started in the district. Richard Trevithick 
built his first steam carriage of 1803 in Felton’s 
workshop in Leather-lane ; Merryweather’s developed 
from Nathl. Hadley, a maker of fire fighting appliances 
in Cross-street in 1700. P. N. Johnson refined 
platinum in 1817 in the building where smelting of 
fine metals is still carried on. The viscose artificial 
silk process of C. F. Cross, F.R.S., and E. Bevan, 
F.1.C., was demonstrated at No. 57c in 1892. A good 
deal of electrical history began in Hatton Garden. 
J. Scudamore Sellon founded the Brush Electric 
Lighting Company and Electric Power Storage Com- 
pany there. St. Geo. Lang-Fox and Hiram Maxim 
worked on incandescent lamps, and at No. 57d the 
latter made his first machine guns. In the next 
building there worked in 1884 Dr. S. Z. de Ferranti, 
F.R.S., pioneer of high-tension electric transmission. 
R. W. Paul, M. Inst. E.E., showed moving pictures 
at No. 44 about the same time as Lumiére was show- 
ing his on a Paris boulevard. After the discovery of 
diamonds in Kimberley in the ‘eighties the district 
became the world centre for the diamond trade. 


making the threads of artificial silk and the tungsten 


filaments of electric incandescent lamps. The 
memorial was organised by Mr. E. Kilburn Scott. 


A Resolution on British Shipping. 


At the annual general meeting of the British 
Empire League on Friday last, July 17th, a resolu- 
tion was moved by Mr. L. 8. Amery that “the com- 
ponent parts of the Empire depend for their security 
and freedom upon the preservation of British sea 
power; that the maintenance and growth of the 
British mercantile marine is as much an integral part 
of that security and freedom as the provision of an 
adequate, well-equipped, and fully manned Royal 
Navy ; yet British shipping is being reduced and the 
shipping of other countries increased and their tonnage 
—largely State-aided—is steadily encroaching upon 
the services of the Empire, both internal and external ; 
that H.M. Government of the United Kingdom be 
urged, by consultation and co-operation with the 
Dominions, by revision of trade agreements with 
countries from which Empire countries import more 
than they export and by other appropriate measures, 
to check this dangerous movement.” Mr. Amery in 
his speech reminded the members of the former 
watchword of this Empire, “ Ships, Colonies, and 
Commerce.” He pointed out that the shipping 
industry provided employment for 150,000 men, 
and that if shipbuilding were included, the figure 
became a quarter of a million. He mentioned that 
we came into competition with foreign subsidised 
shipping in all parts of the world, and that, to mention 
one case, the United States Government had spent 
£600,000,000 since the war for the encouragement of 
American shipping. In all, some £30,000,000 was 
spent on subsidies to foreign shipping lines at the 
moment. The resolution was seconded by Admiral 
Sir H. Kelley, and carried. 


The Late Mr. A. J. Campbell. 


A TrRaGic boating accident in the Gareloch on 
Thursday, July 16th, resulted in the death of Mr. 
Archibald J. Campbell, a well-known figure in Clyde- 
side shipbuilding circles. Mr. Campbell retired from 
the general managership of the Naval Construction 
Works at Dalmuir of William Beardmore and Co., 
Ltd., in 1927. He was a Past-President of the Ship- 
building Employers’ Federation, the Clyde Ship- 
builders’ Association, and the Institution of Engi- 
neers and Shipbuilders in Scotland, and a member of 
Council of the Institution of Naval Architects, and 
was looked upon as an authority on questions of 
industrial negotiation. Mr. Campbell was a native 
of Clydebank. He started his shipbuilding career at 
the yard of J. and G. Thomson, now John Brown and 
Co., Ltd., and was later sent to Spain by Palmer’s 
Shipbuilding Company to assist in the construction of 
certain war vessels for the Spanish Government at 
Bilbao. Thence he was transferred to the Arsenal 
at Cadiz as technical expert, later returning to 
Barrow as shipyard manager at Vickers. Here he 
supervised the construction of numerous vessels for 
the Royal Navy, as well as for Japan, Chile, Peru, 
Brazil, Mexico, and Russia. When, in 1909, the 
Spanish Government decided to embark on a naval 
programme of construction, and, in preparation, began 
the rebuilding of the arsenals, Mr. Campbell was 
chosen to supervise the work and became a director 
of the Sociedad Espanola de Construccion Naval, 
his knowledge of the Spanish language and still more 
his knowledge of Spanish methods of working and 
customs standing him in good stead, as well as his 
experience in the construction of warships. During 
the period of his work in Spain Mr. Campbell was 
decorated by the King with La Cruz de Merito Naval. 


Industrial Development in South Wales. 


In the course of a speech which he delivered in 
torrents of rain at Cardiff on July 18th the Prime 
Minister dealt with the industrial conditions in South 
Wales and stressed particularly the need for new 
industries in that Special Area. “ You will not be 
right in South Wales,” he said, “ until you have new 
industries. There is little that a Government can do 
until the Government take powers to tell people 
where to put their works.” That the present Govern- 
ment did not propose to do, but he thought the time 
might come in this country when it would be neces- 
sary. He felt that the requirements of smaller 
industries such as those that have collected around 
London should be met, and went on to refer to a 
trading estate company which is now in negotiation 
for a site. The question of finance would be difficult, 
but the Special Areas Reconstruction Association 
would handle it and the Government would bear 
part of the costs of administration and provide 
guarantees against losses. The capital of the com- 
pany is one million pounds, but loans far outside that 
amount will be made. After touching upon the 
prejudice that existed against the Special Areas, and 
upon the fear of labour disputes in Wales, Mr. 
Baldwin added that since example was better than 
precept the Government itself was going to open 
three establishments in South Wales. It had made 
that decision, so he said, ‘* partly because we believe 
it to be a good district, partly because we want to 
help, and partly because we want to show that South 
Wales is as good a place to come to from every point 
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The Art of 


Gear Design. 


By H. E. MERRITT, DSc. 
No. II. 
(Continued from page 52, July 17th.) 


THE CLASSIFICATION OF GEARS. 

HE terminology employed in discussing toothed 

gears, although seldom actually misleading, 
is frequently rather loose. ‘‘Gear” is a generic 
term for a contrivance whereby motion may be 
communicated from one machine or part to another ; 
toothed wheels thus become “ gear wheels’? and 
finally “‘ gears.”” The term “ gears,’’ when identified 
by subject matter with toothed wheels, is convenient 
in that it provides a name common to both of a pair, 
whilst leaving open the convenient distinction 


Fic. 1—SPUR GEARS 


between “‘ wheel” and “ pinion ”’—-the larger and 
smaller respectively. 

A desirable preliminary to the study of gears in 
general would be an orderly classification of gear 
types. This is not easy. In general engineering 
practice names have been given to most of the 
numerous kinds of gear members and gear combina- 
tions ; but these names, although generally accepted 
and used, are sometimes indefinite and sometimes 
ambiguous. In some cases it is hard to find a sufficient 
number of names to distinguish between variants 


FiG. 2—INTERNAL SPUR GEARS 


which really deserve some such recognition of their 
individuality ; in others, the same member operating 
in different ways may have different names. The 
problem of classification, moreover, yields different 
results according to the direction from which it is 
approached. By treating gears according to the 
character of the teeth given to them, one system 
of grouping emerges; by considering the relative 
position of the shafts which they connect, another ; 
and from the point of view of the real nature of tooth 
action, a third. 

The purpose of classification will determine the 
manner in which it is made. In the present instance 
the question will be regarded from the point of view 








of an engineer-physicist suddenly confronted with 
an array of gears in their bewildering variety of 
types and with the problems of determining how they 
may be most effectively designed and produced and 
how their performance may be predicted. That to 
such a one all these types of gear already exist is a 
legitimate starting point; to develop gear types 
ab initio would be of academic interest only and 
out of harmony with an essentially practical purpose. 
On the same grounds, existing nomenclature must 
be adopted as far as possible, asking at the most 
that a little more definition be given to ambiguous 
descriptions. 

The more important of the existing types of gear 
will therefore first be briefly described, together 
with reference to those of their respective properties 
which can be observed by visual inspection only, 


Fic. 3—-SPUR PINION AND RACK 


taking at the same time the opportunity of showing 
them in their relation to each other and of commenting 
upon accepted nomenclature. The accompanying 
illustrations are by courtesy of David Brown and 
Sons (Hudd.), Ltd. 

Spur Gears.—This is the type of gear (Fig. 1) 
most commonly used to connect parallel shafts, 
which then rotate in opposite directions. In practice 
the name is given only to gears in which the teeth 
are parallel to the axes and similar in profile from 
end to end. Some text-books have described by 
this name all gears which connect parallel shafts, 
regardless of the form of the teeth ; this is undesirable 
since it complicates finer distinctions. (If a broad 


Fic. 4—HELICAL GEARS 


classification is desirable here, the term “‘ cylindrical,” 
in line with Continental nomenclature, is preferable.) 

The transverse section of the teeth of a pair of 
spur gears (i.e., the section on a plane at right angles 
to the axes) is clearly the same whatever longitudinal 
position be chosen. Moreover, not only are the tooth 
profiles identical, but for any given angular position 
the position of the point of contact of the teeth will 
also be the same on all transverse sections. Hence 
it is necessary to consider only one such section in 





studying the tooth action of this type of gear. It 
also follows that contact between the teeth at any 
instant occurs along a line parallel to the teeth and 
to the axes of the gears, whilst since every point 
moves only in the transverse plane of section there 
is no longitudinal sliding. 

Spur gear teeth are clearly subjected to no axial 
force due to tooth load, and axial movement does 
not produce any change in angular position. 

Internal Spur Gears.—The teeth of the wheel 
may be cut on the inner surface of an annulus, 
giving internal spur gears (Fig. 2). (The term 
‘““internal”’ gear without qualification implies an 
internal spur gear.) 

The region of tooth engagement is external to 
the line of centres and the shafts rotate in the same 
direction ; otherwise the gears resemble “ external ” 
spur gears (so called if distinction is necessary). 


Fic. 5—HELICAL RACK AND PINION 


Internal and external gears having the same number 
of teeth are often used as clutches. 

Spur Pinion and Rack.—A rack (Fig. 3) is a toothed 
member which moves in a straight-line path and 
may therefore be regarded as a portion of a wheel 
of infinite radius or zero curvature. The rack is 
assumed in this case to move in a direction at 
right angles to the axis of the pinion. The name is 
sometimes incorrectly given to relatively large toothed 
rings. The rack is of fundamental importance in the 
study of gear teeth. 

Helical Gears. (Fig. 4) serve the same purpose as 
spur gears, but differ from them im that the teeth 
are of helical or screw form. All transverse sections 
are similar in so far as tooth profile is concerned, 
and this profile may be identical with that of a spur 
gear. Change in the longitudinal position of the 


Fic. 6—-DOUBLE HELICAL GEARS 


transverse plane of section will, however, produce a 
corresponding change in the angular position of the 
individual tooth sections. The position of the 
point of contact of teeth on any transverse section 
will therefore vary from one end of the gears to the 
other (the gears being assumed stationary), and 
although the teeth still make line contact, the line 
of contact is no longer parallel to the teeth, but 
inclined. There is, however, no longitudinal sliding. 

The mating tooth helices must clearly have 
similar inclination but opposite hand. Tooth loading 
produces axial thrusts. 

Helical Rack and Pinion (Fig. 5).—These are 
related to helical gears in the same way as in the 
case of spur gears. The rack being part of a helical 
gear of infinite radius, the tooth helices become 
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straight lines. The motion of the rack is at right 
angles to the axis of the pinion. 

Internal Helical Gears.—These form the helical 
equivalent of internal spur gears. The teeth of a 
pinion and internal wheel have, however, the same 
hand of helix. 

Double Helical Gears (Fig. 6) have teeth on each 
member formed in two portions of opposite hand 
but equal inclination. The teeth may be continuous 
or separated by a gap, but in either case the gears 
may be regarded as-functioning like two pairs of 
single helical gears running side by side. The purpose 
of double helical gears is to neutralise end thrust. 

Double helical gears are produced by a variety 





Fic. 7—SPIRAL GEARS 


of processes. The resulting gears differ slightly 
from each other at the junction of, or the gap 
between, the helices, and are distinguished by adding 
the name of the process by which the teeth are cut. 

A double helical pinion may be run with a double 
helical rack. Double helical internal gearing is 
possible, but uncommon. 

Triple Helical Gears represent an extension of 
the principle underlying double helical gears ; 
one helix may be regarded as being divided into two 
parts, which are then arranged at opposite ends of 
the other. They offer no fundamental advantage 
over double helical gears and have several disadvan- 
tages, but although advances in the design and 
manufacture of double-helical gears have rendered 
them out-of-date, they are still sometimes specified 
for certain types of drive. 

They represent a further stage nearer the general 





Fic. 8—SPIRAL RACK AND PINION 


case of cylindrical gears having teeth curved in any 
arbitrary manner, and there is no limit (other than 
convenience in production) to the number of possible 
forms of tooth spiral. 

Spiral Gears (Fig. 7).—This term is applied to 
cylindrical gears having helical teeth when they are 
used to connect skew shafts. The name, although 
loose, is used for want of a better, and the distinction 
between spiral gears (connecting skew shafts) and 
helical gears (connecting parallel shafts) should be 
observed. It is one of application rather than tooth 
form, since a given gear may be used either as a 
helical or a spiral gear. The’ term is not applied 
to gears other than cylindrical gears. Spiral gears 
differ from those previously mentioned in that they 
give only point contact instead of line contact, and 
also introduce a longitudinal sliding motion between 
the teeth. It is possible to arrange gears of this 


intersect, or nearly intersect, at a small or moderate 
angle. Such gears may be termed ‘‘ cylindro-bevel ”’ 
gears. 

Spiral Rack and Pinion.—This type of gear (Fig. 8), 
in which a pinion drives a rack in a direction not at 
right angles to the axis of the pinion, shares the 
features of both helical and spiral gears. It gives 
line contact instead of the point contact of spiral 
gears, but the teeth have a longitudinal sliding 
motion. The pinion may, in fact, be a spur gear, 
and the teeth of the rack must then be inclined to the 
direction of its motion; alternatively, the rack may 
resemble a spur rack and the pinion will have helical 
teeth. Otherwise, both rack and pinion have inclined 
teeth. All the types of gear illustrated in Figs. 1 to 8 
belong to the family of cylindrical gears. 

Bevel Gears.—-To every type of cylindrical gear used 
to connect parallel shafts there is an analogous type 
used to connect shafts, the axes of which intersect. 





FiG. 9-STRAIGHT BEVEL GEARS 


This group comes under the general heading of 
“‘ bevel gears.’”” The term “ conical gears ’’ conveys 
a better idea of the nature of this group of gears and 
their relation to cylindrical gears. 

The most commonly used type of bevel gear is 
that in which the teeth are radial to the point of inter- 
section of the shaft axes, or apex (Fig. 9), and such 
gears are termed “straight bevel gears,” although 
where no distinction between other types of bevel 
gear is necessary, the prefix “ straight,” when omitted, 
is understood. The teeth of this type of gear are 
geometrically similar on all spherical sections con- 
centric with the apex, to a scale proportional to the 
radius. They are similar to spur gears in that they 
make line contact across the face of the teeth. There 
is no longitudinal sliding between the teeth, but end 
thrust is developed under load and acts away from 
the apex. 

The shaft angle may nominally have any value 
between zero and 180 deg., but certain limitations 
exist in machines for cutting the teeth. The shaft 
angle most commonly encountered is 90 deg., and 
bevel gears having this shaft angle, and giving equal 
speeds, are termed “ mitre” gears. 

Crown Wheel and Pinion (Fig. 10) is the term 





FiG. 10—-CROWN WHEEL AND PINION 


applied to a pair of bevel gears in which the cone, 
relative to which the teeth may be regarded as being 
formed, becomes for one member a flat disc. The 
shaft angle must then exceed 90 deg. The term 
“crown wheel ”’ is sometimes loosely applied to the 
larger of a pair of bevel gears of large ratio, but this 
usage is undesirable. — 

Amongst the many analogies between conical and 
cylindrical gears, the most important is that the action 
of a crown wheel corresponds closely to that of a 
rack, in that the teeth move in a plane. A rack 


may be regarded as a portion of a crown wheel of 


Internal bevel gears are theoretically possible, but 
are not conveniently manufactured. 

Spiral Bevel Gears fulfil the same purpose as 
straight bevel gears, but represent an extension of the 
principle of tooth formation to the general case in 
which the teeth may have any form of “ spiral ”’ or 
developed curve in the longitudinal direction. Those 
illustrated in Fig. 11 have tooth spirals which are 
straight lines offset from the apex. 

The possible choice of tooth spiral is limited only 
by the mechanical means which are available or can 
be devised for cutting the teeth. Spiral bevel gears 
bear the same general relation to straight bevel 
gears as helical gears to spur gears, except that the 
tooth spirals are not quite analogous. There is no 





Fic. 11—SPIRAL BEVEL GEARS 


longitudinal sliding, and the end thrust may act 
either away from or towards the apex according to 
the direction of rotation, hand of spiral, and gear 
proportions. ‘“‘ Double helical” bevel gears, so called, 
t.e., bevel gears having a tooth spiral in two portions 
of opposite hand, have been made and used, but are 
uncommon. The intention, underlying this type of 
gear is to eliminate end thrust, but the actual result is 
maldistribution of load over the teeth. 

Worm Gears (Fig. 12) are used to connect skew 
shafts, usually, but not necessarily, at right angles. 
The ‘“ worm ”’ has helical teeth or threads, and thus 
resembles one of a pair of spiral gears (except that it 
offers greater latitude of choice in thread profile), 
but the mating member, or “worm wheel,” has 
concave teeth. Worm gears, whilst they may resemble 
spiral gears in purpose and general dimensions, 
differ from them in that they give lime contact 
instead of point contact and will thus carry much 
greater loads. 

Worm gears represent a type which in many direc- 
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FIG. 12—WORM AND WORM WHEEL 


tions requires rather special treatment, but in the 
usual case of shafts at right angles they are closely 
allied to cylindrical gears and represent an extension 
of the rack-and-pinion principle. The threads of the 
worm may be, and often are, made of the same form 
as the teeth of helical and spiral gears. If the worm 
wheel has limited angular motion, it is made as a 
‘“‘sector.”’ The sliding velocity between the worm 
threads and the worm wheel teeth is high in com- 








type so that they connect shafts the axes of which 
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parison with other forms of gear, and special attention 
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to the choice of materials and lubricant is therefore 
necessary. 

loboidal Worm Gears constitute a modified form 
of worm gear in which both worm and worm wheel 
are concave on their respective axial sections. The 
tooth form is purely arbitrary. They serve the same 
purpose as helical worm gears, but in view of the 
difficulties of analysis and manufacture have been a 
source of much controversy. 

Hyperboloidal Gears, seldom met with on account 
of difficulties in manufacture, connect skew shafts 
and superficially resemble bevel gears. Theoretically, 
they represent the general, strictly geometrical, 
case (of which cylindrical and conical gears are par- 
ticular cases), wherein gear teeth are formed on hyper- 
boloids of revolution. 

Approximations to strict hyperboloidal gears are 
sometimes made when the offset of the shafts is small 
in relation to the wheel diameter, and one particular 
type is the “ hypoid ” 

The various possible forms of globoidal and hyper- 
boloidal gears have so little in common that they call 
for individual treatment. The only really common 
factor is that one member is made to some arbitrary 
shape, and the other is made to suit. They are not 
normally capable of production on ordinary gear 
cutting machines, and are not therefore of such adaienl 
interest as the more conventional types of gear. 


ULTIMATE CLASSIFICATION. 


The foregoing brief outline of the principal types 
of gear in common use leads to the conclusion 
that classification by shaft position or function is 
inconvenient. 

Classification according to the fundamental nature 


Taste I. 





purposes, is to group the various types of gear under 
the two principal headings of ‘ cylindrical” and 
** conical,” including under the first named those 
gears which are produced as cylindrical gears, even 
although they function in some other manner. These 
two groups cover the great majority of the gears used 
in practice. The few special types remaining (and 
used exclusively to connect non-parallel, non-inter- 
secting shafts) may be given the general group title 
of “‘ skew ”’ gears. 

In order to appreciate the inter-relation of these 
types, however, brief mention may be made of the 
fact that intermeshing teeth in general may be 
subdivided into three cases, according to the method 
by which the tooth forms are derived. In the first 
case, the teeth may be regarded as making contact 
simultaneously, and along the same contact line, 
with opposite sides of the surface, termed the “‘common 
mutually conjugate surface,” of an imaginary gear 
meshing between them; this applies to the great 
majority of gears used in practice (spur, helical, and 
bevel) and also to the strict case of hyperboloidal 
gears. In the second case, the teeth may be 
regarded as making contact with a similar imaginary 
surface termed the ‘“‘ common individually conjugate 
surface,” but the contact lines between the respec- 
tive gears and the imaginary surface are different, 
and the net result is point contact. This principle 
underlies the action of spiral and hypoid gears. 

These common conjugate surfaces form the basis of 
the methods used for the generation of the teeth. In 
the third case, there is for all practical purposes no 
common conjugate surface, and a virtual copy of one 
gear is used to produce the mating gear. The various 
types of cylindrical and conical gears really represent 
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special cases of one or other of these three main 
divisions. The following “ classification chart ”’— 
Table I—is, however, arranged to progress from the 
particular to the general cases. 

(To be continued.) 








The Golden 


No, I 


HE Golden Gate Bridge at San Francisco was 
described in our pages about three years ago. 

At that time, construction work was in the earliest 
of preparatory stages, and engineers were not unani- 
mous in the belief that the admittedly very difficult 
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issue, that the spinning of the main suspension cables is 
three-quarters done, and there is ample warrant 
for the official assurance that the structure will be 
completed as scheduled—that is, before May of 1937. 
The bridge is being built by the Golden Gate Bridge 
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Act that was passed in 1923 authorised the creation 
of a bridge district with the right to issue bonds to 
finance the contemplated project, and a plebiscite 
in the counties concerned fixed the maximum value 
of the bonds to be floated at 35,000,000 dollars. 
As a matter of fact, the final cost of the Golden Gate 
Bridge in its entirety will be not much more than 
32,000,000 dollars. 

The War Department, which exercises control 
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over all navigable waters in the United States, gave 
its approval to the bridging of the Golden Gate 
after preliminary for such a structure were 
submitted in 1924 to the constituted engineering 
authorities of that executive department of the 
Government. The strenuous opposition of certain 
interests to the building of the bridge led to pro- 
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undertaking could be carried to a successful climax. 
To-day the Golden Gate Bridge is so far advanced, 
as will be seen from engravings in a Supplement to this 
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and Highway District, which is composed of the six 
counties of California that will be most directly 
benefited by the crossing of the sea gate. A legislative 
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tracted litigation that did not culminate until early 
in 1930, when the United States Supreme Court 
decided in favour of the Bridge District. In August 
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of the same year, the War Department issued the 
final permits which empowered the Bridge District 
to proceed with the undertaking, and at that time, 
in response to the urgent recommendation of the 
shipping interests of the Port of San Francisco, the 
clearance at the centre of the span was required to 
be not less than 220ft. above mean higher high water. 

San Francisco occupies the northern part of the 
southern peninsula interposed between the Pacific 
Ocean and San Francisco Bay. Because the peninsula 
is a relatively narrow one, metropolitan expdnsion 
has been continually southward, thus forcing the 
trend of development farther and farther away from 
the centre of business and commercial activities. 
This has brought in its train inconveniences and the 


throughout the entire Pacific Coast, indicating the 
potential value of the Golden Gate Bridge in facilitat- 
ing and encouraging the widening of this movement. 
Even with progressively reduced tolls, the bonded 
debt of the Bridge District will probably be wiped out 
in twenty-five years instead of within the prescribed 
four decades. In short, the increase of modern high- 
way transportation has completely altered and, 
indeed, solved the financial problem which previously 
existed. 


THE GOLDEN GATE. 


To appreciate the task confronting the bridge 
engineer, some general knowledge of the physio- 





graphy and the geology of the Golden Gate is 





character of San Francisco Bay, and made it a land- 
locked arm of the sea with strong tidal movements 
that have effectually kept the rocky bed of the Golden 
Gate free of sedimentary deposits. 

The rocks through which the Golden Gate was 
opened to the sea are extensively exposed throughout 
the Coast Ranges of California and are geologically 
grouped as of the Franciscan series. The series 
consists of both sedimentary and igneous formations. 
The sedimentary rocks are chiefly sandstones and 
shales and are, for the most part, of non-marine 
origin. The sandstones, generally, are markedly 
indurated, and are locally metamorphosed into 
various crystalline schists. These continental forma- 





tions alternate with marme formations of two 








expenditure of much time by people travelling daily 
between their homes and their places of gainful 
occupation. The neighbouring peninsula that lies 
immediately north of the Golden Gate has long 
offered a desirable area for expansion, and a measure 
of suburban development has taken place in that 
section of Marin County. The hindrance to this 
development has been the Golden Gate. Comfort- 
able, commodious, modern ferries ply between San 
Francisco and Sausalito, on the opposite shore—the 
run of about 4} miles taking normally the better 
part of thirty minutes between landings. But fogs 
and boisterous seas sweeping directly in from the 
Pacific not infrequently disrupt the boat schedules 
and seriously hamper the handling of traffic. The 











CONSTRUCTING COFFERDAM FOR 


ferries are much used by motor vehicles travelling 
north and south. 

The spanning of the Golden Gate has been advo- 
cated for more than half a century; but not until 
other bridges of very long spans had been reared 
was there sufficient engineering experience to warrant 
taking in hand so stupendous a project. The Golden 
Gate Bridge will close a water gap that has heretofore 
formed the principal break in a picturesque coastal 
route that reaches from Canada south to the Mexican 
border. The preliminary studies indicated that 
even at a moderate toll the intake from traffic in 
the first year of service would be sufficient to cover 
interest charges on the bonds and to defray the cost 
of maintenance and operation during that twelve- 
month. ‘ The number of automotive vehicles within 
the region most concerned has been mounting 
rapidly in the last few years, and there is a steady 





increase in the volume of long-distance motor travel 





-been about 350ft. 


ARTIST'S IMPRESSION OF COMPLETED BRIDGE 

necessary. The Golden Gate is a partly submerged 
valley that has been cut through mountainous 
hills and permits the interchange of waters between 
the Pacific Ocean and San Francisco Bay. This 
opening is approximately midlength of San Francisco 
Bay, an otherwise land-locked basin that extends 
north and south parallel with the sea coasi for a 
total distance of nearly 50 miles. Across its narrowest 
section, now being bridged, the Golden Gate has a 
width of a little more than a mile, and the deepest 
sounding in the passage is 378ft. At flood tide, the 
water moving in from the sea has a normal velocity 
of 5 knots an hour, while the corresponding ebb tide 
has a velocity of 6 knots an hour. At times, the ebb 
tide is said to have a velocity of nearly 7 knots an 








distinct types—one known as radiolarian chert and 
the other as foraminiferal limestone. The Fran- 
ciscan series accumulated to a vertical thickness 
of more than a mile before the region was greatly 
disturbed by igneous intrusions. One of the intru- 
sions was peridotite, now generally surviving in 
the altered form of serpentine, while the other 
intrusion is a basalt that usually has a pronounced 
ellipsoidal structure. The northern pier of the 
bridge rests upon basalt, while the southern pier 
rises from a submerged formation of serpentine. 
The supporting sufficiency of the rock beneath the 
north pier has at no time been questioned ; but 
the stability of the serpentine underlying the site 
of the south pier provoked recurrent -discussion 
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hour. The maximum tidal range at Fort Point, 
observed during a period of years, has been 10-3ft. 
Storm seas sweep right in from the open ocean, and 
the usual aftermath of high winds is a very heavy 
ground swell. In short, the Golden Gate is an 
exposed expanse of water where even under favour- 
able conditions the tidal slack periods are of short 
duration. 

The Golden Gate was once upon a time a river 
gorge through which flowed, as a fresh-water stream, 
much of the run-off of the greater part of the northern 
section of California. When that ancient waterway 
cut its outlet to the sea, the flanking land then 
stood 300ft. or more higher than is the case to-day. 
Before the coast began to subside, the bottom of 
the river channel was-probably not more than 30ft. 
below sea level. Subsequent settlement of the 


land and, incidentally, the bed of the channel, has 





This subsidence transformed the 


EXCAVATION WITHIN COFFERDAM 


until finally proved ample by exploratory borings 
carried to convincing depths after work on the pier 
was under way. The geological consultants of the 
Bridge District agreed that while the tensile strength 
of the serpentine is low, nevertheless, when subjected 
to compression and properly confined, it can be 
relied upon to provide adequate support to the 
south pier. An area of serpentine 20in. by 20in., 
when loaded at the sea level to the extent of 460 Ib. 
to the square inch, sustained without yielding a 
total load of 92 tons. 


EARTHQUAKE HAZARD. 

Recalling the extensive damage done to the Cit) 
of San Francisco in April of 1906, when there was a 
slip in the San Andreas fault which crosses the Golden 
Jate about 6 miles west of the axis of the bridge, it 
is easily understandable how the general public 
could be led by some professional critics to believe 
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that no bridge could be reared at the Golden Gate 
that could withstand a serious seismic disturbance. 
This phase of the general problem has, therefore, 
been given exhaustive study. It is a matter of record 
that there have been fifteen shocks in the San Fran- 
cisco Bay region in the course of the last century 
and a half, and those shocks had an intensity ranging 
from 9 to 10 on the Rossi-Forrell scale. Professor 
Andrew C. Lawson, one of the consultants, has 
stated that it might reasonably be assumed that the 
region would be shaken by a violent earthquake 
once or twice in a century. The Golden Gate is 
crossed by two lesser faults between the bridge and 
the San Andreas fault. One of these is within 1000ft. 
of the sites of the two tower piers, and there is some 
evidence that this nearby fault may be active. Even 
so, there is nothing to indicate that the Golden 
Gate, itself, is likely to suffer dislocation which 
would induce a differential movement of the two 
ends of the bridge. According to Professor Lawson : 
“The danger to be guarded against is the excessive 
swaying of the bridge induced by the vibration and 
commotion of the earth due to a slip on some fault 
within a radius of 20 miles. In such an earth move- 
ment there are three components of motion to be 
considered, viz.: (1) That parallel to the length of 
the bridge ; (2) that transverse to the bridge; and 
(3) the vertical component. The parallel movement 
will throw a sudden strain upon the anchorages, 
first on one and then on the other, and the strain 
will cause the bridge between the terminal piers to 
sway up and down. The chief safeguard against 
damage from this cause is the elasticity of the steel ; 
but the anchorages should be designed to withstand 
very much greater stresses than those due to the 
dead load of the bridge—stresses which may be 
applied very suddenly and for which the only remedy 
is strength of structure. 

“A remote contingency, which, nevertheless, 
should be considered in the design, is the possibility, 
in a prolonged earthquake, of a longitudinal or 
north-south swaying of the bridge magnified by 
resonance. This might happen if the main vibratory 
movement of the earth were north and south and 
the period of the earth waves happened to be the 
same as that of the vibration of the bridge. Owing 
to the nature of the structure and its great elasticity, 
this longitudinal swing would also, almost instantly, 
be transformed into an up-and-down sway of the 
mass suspended between the piers. The strain at 
the anchorages would be in some measure propor- 
tioned to the amplitude of this vertical sway. 

“In the second case, where the chief component 
of the earth vibration is transverse to the bridge, the 
effect would be to cause the structure to swing normal 
to its length. If the bridge be heterogeneous in 
structure—that is, if it be not built throughout of 
the same material—it will suffer more than if it be 
homogeneous. Thus, if the bridge is carried on 
masoury towers, the masonry will have one period 
of vibration and the steel another, and the two 
structures will hammer each other violently. The 
destructive effect of this reciprocal hammering was 
well displayed in the destruction of the City Hall 
of San Francisco in 1906. It is important, therefore, 
in the design of the structure to make it homogeneous. 

The third component of the earth motion, the 
vertical, will be effective chiefly as a hammer blow 
upward on the bases of the piers. Owing to the inertia 
of the mass supported by the piers, this sudden blow 
will tend to buckle the steel of the piers before 
the upward movement can be transmitted to the 
structure as a whole. This tendency may be met by 
making the lower part of the piers stronger and more 
rigid than would be necessary merely to support the 
dead load of the bridge.” In conclusion, Professor 
Lawson points out that the risk of damage to the 
bridge from earthquake shock is not so great as it 
is in the case of skyscrapers of San Francisco. 


Matin FEATURES OF THE BRIDGE. - 


To evaluate what has been done to date in rearing 
the Golden Gate Bridge, one should first have a broad 
conception of the structure’s chief characteristics and 
principal dimensions. The bridge will link Fort 
Point on the San Francisco shore with Lime Point, 
on the north or Marin County shore of the Golden 
Gate, and across this water gap of 5357ft. there will 
be a single main span with a clear length of 4200ft. 
and two adjoining side spans, each 1125ft. in length— 
see accompanying drawings. The main span and 
the two side spans are to be hung from the two 
suspension cables which were recently completed. 
Each of those cables, after squeezing, has a diameter 
of 36-5in.—}jin. greater than the cables of the 
George Washington Bridge, across the Hudson River, 
between New Jersey and the City of New York. The 
main span of the Golden Gate Bridge is 700ft. longer 
than that of the George Washington Bridge. The 
New York structure has a total suspended length of 
4760ft., while the total suspended length of the 
Golden Gate Bridge is 6450ft.—a difference of 1690ft, 

The masonry pier on the Marin County shore 
rests on rock at the water’s edge. The pier for the 
southern tower rises from bed rock lying an average 
of more than 60ft. below the surface of the Golden 
Gate and something in excess of 1100ft. offshore 
from Fort Point. Each pier is 44ft. above low water, 
and each surmounting steel tower is 702ft. high from 
its base to the tip of the massive castings of the 





cable saddles. The cables are each 7670ft. long 
between their two anchorages, and it is computed 
that the pull that will be exerted by each cable at 
its anchorages is 63,000,000 lb. Between the two 
towers at the centre of the bridge the cables will 
have a sag of 475ft., and these parallel cables are 
being spun 90ft. apart between centres. The spinning 
of the cables has been recently completed, and the 
wrapping of the main cables and the arranging of 
the suspenders therefrom will be concluded during 
August. 

The bridge deck structure, which is to be assembled 
during the current year, will be hung from the main 
cables by a succession of wire rope suspenders spaced 
longitudinally at 50ft. intervals, and each suspender 
will consist of four ropes, each 2}{in. in diameter. 
The bridge deck will have a total width of 90ft., 
and will carry a central roadway 60ft. wide on which 
there will be six lanes for vehicular traffic. The road- 
way will be flanked by two sidewalks, each 10: 5ft. 
wide. The main features of the deck structure will 
be the stiffening truss at each outer side and the large 
transverse floor beams that will be riveted to the 
stiffening trusses. On the transverse beams will be 
laid the longitudinal stringers, which will form the 
immediate support for the ftoor slabs—the latter will 
be of concrete. The stiffening trusses, 25ft. deep, 
are now being fabricated in unit panels 25ft. long, 
and each panel will terminate in two vertical posts 
with a connecting diagonal stiffening member that 
is to act as a wind brace. The transverse floor beams, 
8ft. 64in. deep, are to be spaced on 25ft. centres. 
The longitudinal stringers will be 2lin. deep. As 
previously mentioned, the span will have a clearance 
of 220ft. in midlength at mean higher high water, 





roadways, and trestles, and a typically modern 
concrete batching plant on each side of the Golden 
Gate. At Lime Point, bulk cement and concrete 
aggregates have been landed from barges which were 
unloaded of their cement by pneumatically operated 
pumps (Fuller-Kinyon system) that also delivered 
the cement to the various storage bins. A portable 
pump, having a capacity. of 175 barrels an hour, 
unloaded the barges and shifted the cement to the 
first bins, and a stationary pump of the same character 
lifted the cement to the second storage bin, that has 
been the immediate source of supply for the two 
units of the batching plant. The batchers, which 
are electrically driven and automatically controlled 
by photo-electric cells, discharge into motor trucks 
that mount transit-mix bodies of 4 yard capacity, 
and the mixing is therefore done on the journey 
between the batching plant and the points where 
the concrete has been poured for the north pier and 
the nearby anchorage, &c. The aggregates are 
unloaded from the barges by locomotive cranes 
(Industrial-Brownhoist units). The cranes are 
equipped with clamshell buckets that dump into 
convenient bins from which the aggregates are fed 
on to a belt conveyor having a length of 390ft. 
and a dead rise of 4lft. The belt conveyor delivers 
the aggregates to storage bins that are the immediate 
source of supply for the batchers. The two batchers 
have a capacity output of 160 cubic yards an hour, 
and for many weeks in succession they were 
run twenty-four hours a day. The same batching 
plant supplies the concrete for the northern approach 
structures. A batching plant of the same general 
character was established at Fort Point to serve in 
rearing the south or offshore pier and the massive 
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and the average clearance of the entire span will be 
210ft. 

The immediate approach to the north side span, 
now under construction, is a steel viaduct 875ft. 
long, composed of five deck-truss spans, which is to 
bridge a saddle in the steep hill at that end of the 
main structure. The immediate approach to the 
south side span, also now in hand, will be made up 
of a 500ft. deck-truss span and a steel arch span, 320ft. 
long and 185ft. high. The arch clears an old brick 
fort on Fort Point which was finished about 1860. 
Inasmuch as both approaches to the bridge lie within 
military reservations on each side of the Golden 
Gate and have not entailed the purchase of any 
property, this use of Government land has called for 
substantial expenditures to cover the cost of shifting 
a number of coast defence installations at the historic 
Presidio on the south shore, and at Fort Baker on 
the north shore. Furthermore, the use of these lands 
has imposed certain highway provisions that are 
expensive. For instance, the southern approach will 
require at different points in the tributary highways 
three viaducts—one 1078ft. and another 1650ft. 
long, both of steel construction, while the third 
will be of concrete, 2911ft. in length. Work on all 
these approaches is well advanced. The total length 
of the bridge project, including the approach highways 
that are under the control of the Bridge District, will 
be 7 miles. _By using the bridge, stead of a ferry, 
a motor vehicle will be able to save on a single run 
an average of twenty-five minutes compared with 
the time required to cross on a boat the eastern section 
of the Golden Gate between San Francisco and 
Sausalito. The economic value of the shortened 
trip will be especially pronounced wherever travel 
is for business or commercial purposes, and may be 
concerned either with the distribution of com- 
modities or the transportation of passengers by bus 
service between San Francisco and communities 
located on the northern peninsula. 


CONSTRUCTION PRELIMINARIES. 


Preliminary work of construction was started near 
the close of November of 1932, and embraced the 
erection of temporary buildings, wharves to facilitate 
the handling of materials arriving by water, access 








elliptical fender that envelopes that pier. The same 
plant has furnished the concrete for the southern 
approach pylons, cable anchorages, &c. This plant 
is located at a comparatively sheltered wharf to the 
eastward of Fort Point, and the concrete has been 
mixed in transit by the motor trucks used to deliver 
the concrete at the offshore pier site, about 4 mile 
distant—this was made possible by an access trestle 
that will be described later. 


OrpDER OF CONSTRUCTION. 

Construction activities are officially considered 
to have started on January 5th, 1933, when work 
was begun on the great cofferdam for the north tower 
pier and the virtually simultaneous beginning of the 
access trestle reaching out from Fort Point for fully 
1100ft. to the site of the first section of the concrete 
fender for the south pier. Shortly afterwards, the 
excavations were taken in hand for both the Marin 
and the San Francisco anchorages, 

The north or Marin pier is located on a rocky 
area that juts out from the Marin shore about 300ft. 
westward of the lighthouse on Lime Point, and is 
at the base of a cliff that rises 250ft. above the water. 
To level off the ledge to an acceptable depth at 
El. —20 generally and to extend the excavation to 
El. —34 at the south-west corner to reach suitable 
rock, it was necessary to enclose the entire site on 
three sides so as to permit unwatering. The site was 
exposed to seas driven in from the ocean and was also 
in the path of strong tidal currents well-nigh con- 
tinuously. The area to be enclosed called for a 
cofferdam having a length, with the shore, of 264ft. 
and a width out from the shore averaging 180ft.— 
the cliff forming the inner side. Over most of the 
area to be shielded the water was shallow. The 
contractor realised that he could save a substantial 
sum if he reared a cofferdam of the double-walled, 
braced type with the interspace filled with puddled 
earth. But the necessary arrangement of interior 
struts extending down to the rock would interfere 
with the employment of power shovels to excavate 
the pier site, Therefore, the contractor (the Pacific 
Bridge Company) decided to depart from estab- 
lished practice and to construct a cofferdam of a 
somewhat mixed character, but, in the circumstances, 
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best able to meet his needs. The cofferdam is of a 
gravity type. 

The exterior of the three sides of the cofferdam 
was formed of steel sheet piling driven to rock or 
to refusal, and served as the first line of defence 
against the impact of waves or the wash of tidal 
currents. The sheet piling greatly reduced the 
seepage of the outlying water. No riprap was placed 
on the outside against the piling—one reason for 
this being that the presence of rock would make it 
impossible for a diver to get to the bottom of the 
piling to deal with any leaks that might develop. 
At the south-west corner, the deepest part of the 
cofferdam, the two sides of the angle were reinforced 
by backing them up with three sections of timber 
cribbing that were loaded with rock. The bottoms 
of the cribs were irregular and intended to conform 
approximately with the ae 9 of the supporting 
ledge. The cribs were built of heavy timber, and at 
each end of each crib there was a compartment for 
the rock ballast that performed the twofold service 
of sinking the cribs and steadying them. They were 
built at a shipyard in Sausalito, bottom side up, 
and towed into deep water where they were righted. 
The cribs when sunk in their positions had their tops 
at El. —2. In the shallower water, the other sections 
of the steel sheet piling of the cofferdam were braced 
on the interior side with timber shores, spaced at 
regular intervals, after which the steelwork was backed 
up with a rock dyke that had a top width of 12ft. 
and a rearward slope of 14:1. Wherever leakage 
occurred at the bottom of the steel sheeting, the 
passages were sealed with bags of cement that were 
put in place by divers. Under the severest conditions 
of service the cofferdam withstood an exterior head 
of 41ft. of sea water. The unwatering of the coffer- 
dam was done with six pumps that had an aggregate 
capacity of 12,000 gallons a minute. Some leakage 
occurred continuously under the south-west corner 
of the cofferdam where loose rock prevented the 
steel sheet piling from making complete contact, but 
silting reduced the inflow, and one or more of the 
pumps served to keep the inflow under satisfactory 
control. A good deal of trouble was encountered 
in constructing the rock dyke sections because -of 
the prevalent seaway: Finally, after a number of 
setbacks, it was found possible to do the work by 
devising a guide frame, and the guide frame was 
carried on 60 1b. rails driven into 5in. holes made 
with a submarine drill. The steel sheet piling and 
the supporting rock dyke were driven and built 
simultaneously. This was necessary to combat 
the battering of well-nigh incessant waves. 


Bur~pina Martin Prer. 


With the cofferdam completed and the enclosed 
area unwatered, the work of clearing the site for the 
Marin pier was diligently advaneed. The excavation 
of the rock was generally levelled off at El. —20, 
but at the south-west corner that work was carried 
down te El. —34 to assure a satisfactory seating in 
the rock. The area so cleared was ample enough 
to accommodate the base of the pier which has a 
width of 80ft. and a length of 160ft. The base block 
of concrete is 10ft. deep, and the surmounting solid 
shaft mounts 54ft. higher, and has battered sides. 
At its base, this shaft measures 724ft. by 149ft., 
and tapers to a top that is 65ft. wide and 134ft. 
in length. In pouring the shaft of the north tower, 
after the massive slab base was finished, the work 
was carried out as eleven separate blocks that were 
alternated in their pouring. There were horizontal 
construction joints between the slab base and the 
blocks immediately above it, which were poured 
to El. +11, and construction joints between that 
course and the surmounting blocks, which rise 33ft. 
higher. The vertical contact surfaces of all adjoining 
blocks are locked together by a somewhat elaborate 
system of keys. Each block was handled as a con- 
tinuous pour, and the upper course of blocks consti- 
tuted an exceptional problem in supporting them with 
forms capable of resisting lateral pressure as the 
concrete reached its ultimate height of 33ft. To this 
end, the forms were stiffened by double wales, of 
3in. by 16in. timber arranged on 6ft. centres, and 
tied throughout the entire length and width of a block 
with round rods l}in. in diameter disposed on 17}ft. 
centres. At their intersections, the rods were sup- 
ported with 3in. and 3}in. pipe columms, which had 
welded lugs on their sides. 

Within the concrete of the upper blocks, near their 
tops, were embedded four layers of 1$in. square bars, 
weighing all told 177 tons, to form reinforcing mats. 
From these mats extend upward four groups of heavy 
angles to which were later secured the base slabs 
of the two legs of the superposed steel tower. The 
four layers of the embedded metal were held aloft 
about 30ft. by steel framing, weighing 22 tons, and 
that metal was also enveloped by the concrete of the 
upper blocks. A mast hoist 100ft. high, equipped 
with a 1 yard bucket, was used in placing the concrete. 
The mast was equipped with a boom chute, 50ft. 
long and 14in. wide, having a counterweight chute 
40ft. long and 14in. wide. With the chutes set on a 


slope of 5: 12, it was practicable to handle concrete 
having a 4in. slump, and a maximum of 80 cubic 
yards was placed in an hour. ‘The Marin pier is 
made up of 24,000 cubic yards of concrete, weighing 
45,000 tons. 


Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE POWER OF LOCOMOTIVES. 


Sin,—Re Mr. Whaley’s letter on the above in your last 
issue. Whilst it is true that the boiler capacity is an 
essential factor in estimating the power of locomotives, 
it should be recognised that the capacity to produce 
the maximum amount of highly superheated steam at 
boiler pressure—or as near thereto as possible—during 
uphill running, is the deciding factor to maintain high 
speed. 

Superheated steam is the reservoir of additional power 
given to saturated steam; hence, the greater the degree 
maintained by the boiler, the greater is the reserve of 
power to draw upon. Ex M.I. Mecu. E. 

July 20th. 





BRAKE EFFICIENCY. 


Str,—In the leading article on “ Brake Efficiency,” 
page 37 of your issue of July 10th, it is implied that the 
coefficient of friction between two surfaces cannot exceed 
1. This belief seems to be widely held, but the laws of 
friction contain no justification for it. Further, it is 
liable to lead to misconceptions similar to those in the 
latter part of the article referred to. While it is certainly 
rare for the angle of friction between two materials to 
approach 45°, there seems to be no reason to assume that 
whereas it would be possible for a body to be in equi- 
librium on a rough plane inclined at 44° 59’ to the hori- 
zontal, there could never be equilibrium if the inclination 
were 45° 1’. A simple experiment performed with the 
fresh surface of a block of rubber sliding over a clean 
glass plate gave an angle of friction certainly exceeding 
60°, corresponding to a coefficient of 1-7. In this example 
it is unlikely that there is any “‘ gearing’? between the 
surfaces. Two STuDENTs. 

July 14th. 








The Japanese Steel Industry and 
Its Competition. 


Apart from the United States, the only serious com- 
petitor in certain iron and steel products which European 
makers have to meet in the Asiatic markets, particularly 
the Far East, is the growing industry in Japan, which is 
also seeking openings in South America. This situation of 
affairs lends some interest to a study of the market in 
Japan which has been made by Monsieur Iweins d’Eeck- 
houtte, Secretary of the Belgian Embassy at Tokio. 

Between 1930 and 1934 the consumption of iron and 
steel in Japan has increased by 50 per cent., the native 
production has been doubled and the exports have not 
only quintupled, but further rose from 350,000 metric 
tons in 1934 to 432,000 tons last year. In view of this 
development one of the questions which arises is as to 
whether the Japanese market will continue to absorb the 
300,000 tons of rolled products from abroad that it con- 
sumes annually at the present time, and a second one is 
as to whether Japanese competition is to be more strongly 
carried on in external markets where such rivalry is 
possible. 

In so far as the inland market is concerned the Secre- 
tary to the Embassy states that it is undeniable that the 
progress made by the native iron and steel industry and 
the extensions already in hand will result in a curtailment 
of the market for foreign products. Already the imports 
of rails and wire products have been reduced to a minimum, 
and a similar observation also applies to thin sheets. No 
doubt the large orders of the arsenals and shipyards have 
permitted of the maintenance of the imports of thick 
plates and medium sheets, but even if the military 
budgets preserve their present level new rolling mills are 
being brought into activity and will be able in the near 
future to supply a good of the plates which are 
imported to-day. A more favourable outlook is suggested 
for wire rods, tin-plates, tubes and hoops, and a beginning 
has now been made with the production of the last- 
mentioned product. Summarising the position, the Secre- 
tary expresses the opinion that the disposal of rolled steel 
products will become more difficult and a slow retro- 
gression in the imports is to be foreseen. A radical elimina- 
tion of foreign deliveries, however, is not to be feared, as 
it would clash with the policy of low prices pursued by the 
Japanese Government, which has every interest in the 
maintenance of a certain play of competition. 

Concerning markets outside of Japan the Secretary 

states that the eventuality of the competition of rolled 
products of Japanese production in all the markets in 
the Far East and even in South America must be seriously 
envisaged. At present Manchukuo absorbs 80 per cent. 
of the Japanese exports (275,000 tons out of the total of 
432,000 tons in 1935 were sent to Kwantung and Man- 
chukuo). The bringing into operation in Manchukuo of the 
Showa Steel Works, with a manufacturing programme of 
70,000 tons of rails and 60,000 tons of bars and sections, 
will restrict the sale possibilities of Japan in that country. 
From that moment China will appear as the objective of 
Japanese exporters, who only forwarded 14,000 tons to 
China out of the total of 356,000 tons of iron and steel 
imported into that country in 1933. 
In this connection is mentioned as a significant fact the 
visit paid last September to Japanese steel works by an 
influential Chinese mission of merchants, comprising the 
members of the Chinese Iron Business Society, the Five 
Metals Society, and the Iron Trade Association. The visit 
was paid at the invitation of the Mitsui firm, and the 
advantages which the Japanese hope to obtain from it may 
well be conceived. 





If European 
and American steel makers do not foresee the possibility 
of successfully pursuing a price war, he states that the 
only solution is that of coming to an understanding with 
the Japanese, and that for this purpose it is necessary to 
hurry, as every delay will but amplify Japanese competition 


threat of Japanese competition is serious. 


and render negotiations more arduous. A little time ago 
an understanding was reached between Continental makers 
of tubes and the Japanese in regard to the Far Eastern 
market, and the Embassy Secretary suggests that such 
understandings seem to be highly to be commended, not 
only concerning the Japanese market, but also for all the 
markets in the Far East. 








Silencers on Road Drills. 


In our issue of February 14th last, we gave extracts 
from a report on silencers on road drills used in connection 
with the repaving of Wilton-road. On Tuesday last 
the Westminster City Council sponsored the third series of 
tests which was carried out at the Richmond Works of the 
Gas Light and Coke Company. The National Physical 
Laboratory co-operated with council officials and was 
responsible for the actual recording of the amount of 
noise made by the various drills. For the test a number 
of concrete beds, 9ft. by 6ft. by 1ft., and similar in com- 
position to an ordinary road bed, were laid down in a 
line, along the side of which ran a compressed air main. 
Taking part in the tests were two silenced road drills 
from each of eleven companies—ten pairs being compressed 
air drills, and one pair petrol driven. The names of the 
firms demonstrating the drills were not given, and the 
fact that all worked from the same air main ensured 
absolute fairness in the trials. ‘ 

In the tests for sound, recordings were taken first of 
two standard unsilenced drills—one at a time, followed 
by tests on the silenced drills on the various concrete 
beds. Only one drill was operated at a time, and during 
the test the hammerman turned his drill and silencer 
into four positions facing north, south, east, and west, 
the same drill mark or hole on the test bed being used 
during the whole of the operations. Thus, eight sound 
recordings were taken of each type of drill. 

Following the sound tests on the drills, efficiency tests 
were made. For this the first six demonstrators and the 
unsilenced drills on a given signal commenced to break 
out the concrete on their respective test beds, using two 
silenced drills simultaneously whilst a man removed the 
broken concrete. A similar procedure, but without the 
unsilenced drills, was followed with the remaining demon- 
strators. The time taken to break out completely and 
clear the concrete from each bed was taken by the Council’s 
inspectors, who also kept observation on all drills and 
silencers during the progress of the test. 

Throughout the tests, which were carried out under 
ideal conditions, it was evident that, although progress 
had been made in the silencing of road drills, there is 
still a considerable amount of noise to be eliminated 
before ideal conditions are obtained. We feel sure that 
had some of the drills tested been tried under normal 
conditions in a road lined with buildings the amount of 
noise eliminated would be hardly appreciable. The 
Westminster City Council is to be congratulated upon 
the public-spirited and enthusiastic manner in which 
it is endeavouring to eliminate one of the most distressing 
noises of modern city life. We look forward with interest 
to receiving the report on these tests, which is to be issued 
by the Council in conjunction with the National Physical 
Laboratory. 








MINE RESCUE IN NOVA SCOTIA. 


Durine the rescue of Robertson and Scadding from 
their living tomb in the heart of a Nova Scotia mine, 
science played a part which should be put on permanent 
record. When it was discovered that the entombed men 
were alive far below the surface of the earth, the only 
means of communicating with them was by shouting 
through a drill hole, 1}in. in diameter, which had been 
driven down through the flinty rocks, and the voices of 
the imprisoned men were so weak from days of hunger and 
privation that some better methods of communication had 
to be adopted speedily. Then it was that the inventive 
genius of telephone engineers was called upon, with 
excellent results. 

A carbon button and diaphragm from an ordinary hand 
telephone set, with the diaphragm cut down to jin. in 
diameter, was mounted in a fountain pen flashlight, the 
cap of the flashlight forming the acoustic chamber and 
extending out in front of the carbon button and diaphragm. 
One connection was made on the carbon button and a 
second connection through the frame of the flashlight, the 
whole being insulated thoroughly. The resulting trans- 
mitter was approximately 5in. long with a diameter of 
Zin. A long rubber tube, which had been run down the 
bore-hole to carry nourishment to the starving men below, 
was temporarily withdrawn and the small transmitter 
dropped down. At this time no receiver small enough to 
go through the bore-hole was available, so while the 
imprisoned men talked easily to the surface over the 
transmitter, their voices being strengthened by a battery- 
operated amplifier placed at the top of the shaft, all com- 
munication to them had to be shouted down the bore-hole. 
Shortly afterwards a small receiver was supplied, but it 
was beyond the reach of the men and was never used, owing 
partly to their weakness and partly to the rush of water 
down and around the pipe. For the same reasons a minia- 
ture transmitter and receiver especially manufactured 
at Montreal and rushed by aeroplane to the mine was not 
used. Several efforts were made to remedy these con- 
ditions. On one occasion a horn furnished with power 
from a public address system was mounted over the bore- 
hole, but the poor acoustic properties of the tube and the 
chamber below made it useless. However, the little foun- 
tain pen transmitter and the slender wire connecting it 
to the surface were of incalculable value to both the 
imprisoned men and their anxious relatives, as well as 











(To be continued.) 


In these circumstances the Secretary concludes that the 


to the rescue groups. 
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Paris Exhibition Works. 


THE 


VHE works now in progress for the Exhibition to 
be held in Paris next year are mostly of a special 
character, in keeping with the special aims of a 
manifestation which differs from anything that has 
gone before it. Organised with the general idea of 
concentrating progress in the application of arts to 
modern life, it will bring industry more closely under 
the influence of art, and prominence will be given to 
arts and craftsmanship, quality, and individuality, 
and the development of national industries with their 
regional characteristics. Streets will be laid out with 
shops in which artisans will carry on their work. The 
Exhibition will give equal importance to the artisan 
and manufacturer. The designation “Arts et 
Technique” covers every branch of industrial 
activity, including engineering, for there is hardly 
any trade in which art cannot be applied in some way 
or another to improve the amenities of modern life. 





Joists 


There is art in bridges, locomotives, and motor cars 
which all come within range of the Exhibition. 
Under the international convention Paris is not entitled 
next year to a universal exhibition in its full sense, 
but universality is implied by the unlimited applica- 
tion of art. All constructions must conform to an 
artistic conception and lend themselves to lighting 
effects which will offer a striking revelation of what 
will by then have been achieved by this new branch 
of engineering. 

The Exhibition is being laid out along the banks of 
the river Seine between the Alexander Bridge and the 
Grenelle Bridge, a distance of 1} miles. A transverse 
axis from the Trocadéro to the Champ de Mars passes 
through the centre of main attraction. The Trocadéro 
is, or rather was, a palace of pseudo-Moorish archi- 
tecture composed of a central circular building, 
flanked by galleries of semi-oval form. It was built 
for the Exhibition of 1879. The galleries are being 
preserved, but the central part has been demolished, 


IENA BRIDGE. 


partly underground, leaving an opening between the 
galleries for the main entrance, from which a view is 
obtained of the greater part of the Exhibition. In 
the same axis the Iéna Bridge is being widened, and 
at one end of the bridge an underground passage has 
been built for the avenue alongside the Seine ; while, 
on the other side of the river, the railway is being 
covered, thereby providing additional area which will 
be used partly for foreign pavilions, including British. 


THe Izna Broce. 


The Pont d’Iéna is 498ft. long and its width was 
originally 49ft. It was temporarily widened for the 
Exhibition of 1900 by footways on corbels extending 
from each side of the bridge. That temporary con- 
struction remained for twenty-one years. For the 
coming Exhibition it was decided to widen the 





BETWEEN OLD BRIDGE AND NEW ARCHES 





and in its place large halls are being constructed 





structure permanently to 115ft. in order to provide for 


the needs of modern traffic. The bridge was built by 
Napoleon in 1810 and old documents afforded little 
reliable information about the pier foundations, 
though there were indications that the piers rested on 
timber piles through 14ft. of gravel and sand down to 
compact clay, into which, at that time, piles could 
not be driven to any great depth. While the founda- 
tions were obviously sound enough for existing loads, 
it appeared undesirable to incur risk by increasing 
the load. Hence it was decided to make the new 
foundations at a sufficient distance from the old ones 
to avoid disturbing them. This necessitated a more 
elaborate arrangement than was adopted for widening 
the Concorde Bridge several years ago. For each 
foundation thirty-two reinforced concrete piles, a 
little less than 14in. square, are driven to a depth of 
23ft. Here and elsewhere initial difficulties were 
experienced through not knowing to what depth the 
piles could be driven. At first, piles were too long 
and entailed troublesome work in cutting them down. 


within a few inches of normal water level, and the 
same concrete is employed for the stone-faced pier, 
which rises 14-6ft. to the springing of the arch. All 
the conerete used in the bridge construction is 
vibrated pneumatically. When properly vibrated 
the density is increased to the extent that, in labora- 
tory tests, the resistance in tension has been found to 
augment by 38 per cent. and in compression by 46 per 
cent., whilst the adherence of concrete to the metal 
reinforcement is said to be doubled, but it is found 
that when sufficient precautions are not taken there 
is a tendency for a vertical remforcement to vibrate 
and leave ovalisations in the concrete. 

For the abutment on the right bank the embank- 
ment had to be excavated, and for the removal of the 
retaining wall a half cofferdam was sunk against the 
wall with rubber joints sealed by the water pressure. 

Begun at the end of 1934, the work had to be com- 
pleted within two years, three months before the 
opening of the Exhibition, and the contract imposed a 
penalty for every day exceeding the time allotted and 
provided a premium for each day gained. Timber 
falsework was employed for the construction of the 
arch over the left embankment, but the regulations 











The foundation is built up of reinforced concrete to 


of the Ponts et Chaussées do not permit of its use in 








PLATING BENEATH THE FLOOR 


the river during winter months, when there is a 
liability to heavy floods. In order to gaim time the 
contractors, Messrs. J. and J. Combe, of Paris, had 
recourse to steel falsework in the form of five skeleton 
bridges resting on the piers. Each span was consti- 
tuted of upper and lower plate members joined by 
vertical suspension angles which served to mark 
the joints to be made in the concrete structure. The 
two side members were braced at the top by light 
ties and at the bottom by cross beams which extended 
outwards to carry foot platforms on each side. The 
cross beams were joined longitudinally by flat bars 
taking the form of the circular arch span. The whole 
was built up in sections and assembled with bolts. 
As the falsework rested on sand boxes on the piers its 
lightness meant lack of stability, which was provided 
for by loading the structure with bags of sand and 
gravel that also served to produce necessary flexions 
for precision in laying the concrete. When the arches 
were completed on one side of the bridge the falsework 
was dismounted and re-erected on piers on the other 
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side. Although the steel falsework had to be designed 
and built for a particular bridge, and is therefore more 
costly than timber, it is yet found to effect great 
saving under special conditions, and in the present 
case the contractors expect to gain six months on the 
contraet time, with a considerable monetary advan- 
tage from premiums. 

There are five spans of 91 - 8ft. with a rise of 11- 15ft., 
thé intrados forming an are of a circle. The concrete 
arch has a uniform thickness of 35in. until near the 
springing, where it ingreases to 47in., and here the 
coarse concrete of the pier is completed with gravel 
concrete for an arch reinforcement by rods of 40 mm. 
diameter. The ends of these rods cross above the 
pier. Between the reinforced concrete ends there are 
eight concrete segments with the voussoir stones on 
one side and pedestals on the other to support the 
metallic platform. The width is 11ft. 6in. The joints 
between these segments consist of a concrete in the 
proportion of 50 kilos. Portland cement and 83 kilos. 
of dry sand, with 16 litres of water. When set, the 
joints resist a compression of 4? tons per square inch. 
This arrangement provides a vertical flexibility of 
the span for stresses due to contraction and expansion. 
There are four vertical unfilled joints of angular shape 
in the stone facing of the arch for the same purpose. 
The arch is designed for a load of 569 Ib. per square 
inch until near the reinforced ends, where the load 
increases to 995 lb. As the falsework is not rigid it has 
to be weighted to counterbalance concrete segments 
while being laid, and the length of each segment is 
indicated by the vertical supports on each side. This 
balancing necessitates dividing up the work in a 
manner to allow of concrete on a part of the arch 
being set sufficiently before proceeding with the 
remaining parts, and all the segments are therefore 
marked in the order in which they are to be laid, 
beginning with the four central segments of the first 
arch, after weighting the structure at each end, and 
then proceeding with the second arch. Returning 
to the first arch the reinforced concrete is laid on the 
pier for the arch ends. Operations progress by work- 
ing backwards and forwards, while loads are adjusted 
on empty sections. Before laying the concrete, 
voussoir stones are placed radially in position with 
undressed backs and unequal depths so as to offer a 





hold on the concrete. The work is done quickly and 
with precision. 

The distance between the old bridge and the new 
arches on each side is 23-4ft. The platform is carried 
on heavy joists, 26ft. 3in. long, bevelled underneath 
at one end to recess in the old bridge and resting at 
the other extremities on pedestals on the new arches. 
There is no rigid connection. They are braced longi- 
tudinally by girders, two near the upper webs and 
two near the bottom, and on these are laid continuous 
concrete supports at different levels for the pavement 
and the road extension. The whole is covered with 
reinforeed concrete slabs with the reinforcement 
deepened between the supports. From the joists are 
—— four galleries to carry water, gas, electric, 
and other mains. These galleries are formed of light 
bottom joists connected with the heavy top joists by 
five vertical sections, to which steel plate is riveted 
the whole length of the bridge. Light channel 
sections are riveted to the webs of the lower joists for 
the steel plating underneath. The semi-rustless steel 
employed has a breaking strength of 31 tons per 
square inch with 25 per cent. elongation. 

The appearance of the bridge with its extensions is 
identical with that of the old one, with the Napoleon 
eagles removed from the old bridge and inserted over 
the new piers. This conversion of a bridge 126 years 
old into a structure fully adapted to modern con- 
ditions of traffic was ingeniously planned and executed 
by the Ponts et Chaussées under the direction of 
Monsieur Gaspard, Chief Engineer and Director of the 
Seine Navigation, with the collaboration of Monsieur 
Morane and Monsieur Guelton, to whom we are 
indebted for facilities to inspect the works and for 
the drawings and photographs reproduced. 








Dirricutty is often encountered when soldering steel 
to get the solder to adhere securely. In the Electrical 
Times @ correspondent suggests a method he has found 
reliable in overcoming this trouble. The face to be 
soldered is first made élean and bright, then it is coated 
with a solution. of copper sulphate, and the soldering can 


be done with ease. When possible, two or three coats of | BR 


the copper sulphate are advised. 





THE IRON AND STEEL INSTITUTE. 





THE autumn meeting of the Iron and Steel Institute will 
take place in Diisseldorf from Monday, September 21st, 
till Saturday, September 26th. 

On Monday morning there will be a general meeting of 
members in the Schauspielhaus, Karl- r-stragse, 2, 
and in the afternoon a visit will be paid to the Kaiser 
Wilhelm Institut fir ee ollowed by a drive 
to places of interest in Diisse! . In the evening a 
reception and banquet will be held in the Tonhalle. 

A joint meeting with the Verein deutscher Eisen- 
hiittenleute will be held on Tuesday morning, and in the 
afternoon the following works will be visited :—Deutsche 
Réhrenwerke, Gutehoffnungshiitte, Mannesmannrdéhren- 
Werke, Maschinenfabrik Sack, Schiess-Defries A.-G. A 
visit will also be paid to the Foundry Exhibition in 
Diisseldorf. 

On Wednesday morning excursions have been arranged 
to the works of August-Thyssen-Hitte, Fried. Krupp 
A.-G., Demag, Deutsche Edelstahlwerke A.-G., and the 
works exhibition of the Gutehoffnungshiitte at Ober- 
hausen. In the afternoon alternative visits have been 
arranged to Mannesmannréhren-Werke at Huckingen, 
Gutehoffnungshiitte at Oberhausen, and Demag at 
Duisburg. 

Four alternative excursions have been arranged for 
Thursday ; the first a morning visit to Bochumer Verein 
fiir Gusstahlfabrikation, Bochum, followed by an after- 
noon visit to Hoesch-Koln Nevessen A.-G. fiir Bergbau 
und Huttenbetrieb, Dortmund; the second to Werk 
Thyssen der Deutschen Rohrenwerke, Miilheim; and 
Deutsche Eisenwerke A.-G., Milheim-Ruhr ; the third to 
Braunkohlenbergwerk ‘“‘ Fortuna,” and an afternoon tour 
through Cologne; the fourth to Demag Werke, Benrath, 
and an afternoon tour through Cologne. 

Two alternative programmes have been arranged for 
Friday: the first a morning visit to Gussstahlfabrik 
Fried .Krupp A.-G., Essen ; followed by an afternoon tour 
round Essen; the second a visit to Werk-Dortmund of 
the Dortmund-Hoerder Huttenverein, and an afternoon 
visit to Werke Horde of the Dortmund-Hoerder Hutten- 
verein. In the evening there will be a dinner at the Villa 
Hiigel, by invitation of Herr Dr. Krupp von Bohlen und 
Halbach. 

The final excursion on Saturday will be in the form of a 
train journey to Riidesheim, followed by ae trip on a 
hine steamer to Coblenz, thence returning by train to 
Disseldorf. 
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Rail and Road. 


Durine 1935 there were 3514 level crossing accidents in 
the United States, some 90 per cent. of which involved 
motor vehicles. 

Earty on July 18th a railcar running from Dudley to 
Stourbridge collided with the brake van of a goods train 
near Stourbridge Junction. Five wagons were derailed by 
the crash and the driver of the railcar afterwards died in 
hospital from his injuries. 

Ir has recently been announced in the U.S.8.R. that 
on June 22nd last an accident occurred on the Trans- 
Siberian Railway at kaya, in which fifty-one 
persons were killed and fifty-two injured. From reports 
it seems that one train crashed into the rear of another 
on the same line and travelling in the same direction. 


On the night of July 17th two goods trains collided 
at Dalry Junction, just outside Edinburgh. The trains 
were travelling in the same direction, one having left 
Edinburgh for Aberdeen and the other going to the 
marshalling yard at Slateford. They were held up on 
adjacent tracks by signals and when, by some mistake, the 
clear was given to both trains at the same time they con- 
verged and met. Both engines and a number of wagons 
were derailed and part of the track torn up. As a result 
of the collision trains to and from Glasgow and the North 
were held up for more than an hour and all suburban 
services were abandoned. 

On Saturday, July 18th, the Minister of Transport 
opened the new Shotwick-Frodsham road, which provides 
a new and more direct route for traffic between North 
Wales and Manchester. The road, which was built at an 
estimated cost of £400,000, begins at Shotwick, near the 
Welsh border, and runs in a north-easterly direction as 
far as Elton, where it turns south-east and joins the 
Chester-Warrington road a few miles from Frodsham. 
Eight bridges have been built for the new road. Speaking 
at the luncheon which followed the opening of the road, 
the Minister of Transport said that in England and Wales 
there are 2} miles of road to every square mile of area. 

THE rt by Colonel Trench on the collision between 
two g trains on the London, Midland and Scottish 

Railway at Rugby on April 2nd last has just been pub- 
lished. It will be remembered that the 7.45 p.m. freight 
train from Camden to Edge Hill, running along the down 
Birmingham line, came into sidelong collision with the 
rear wagons of the 6.20 Camden to Birmingham train 
which was drawing out of the down goods yard on to the 
down Birmingham line. As a result of the collision the 
engine of the 7.45 p.m. train was apparently partially 
derailed for a distance of about 45 yards, after which it 
re-railed itself. The engine also suffered minor damage on 
the left-hand side. The three last vehicles of the 6.20 p.m. 
train were thrown off the track and badly damaged, but 
the remainder of the train went forward without the 
enginemen becoming aware of the accident until stopped 
at the next signal box. The responsibility of the accident 
was found to lie with the driver of the 7.45 p.m. train, 
who mistook his signals and failed to notice the tail lights 
of the other train. 

A NEw type of train, embodying several novel features, 
has been placed in service on the Hammersmith and City 
line. The doors ate worked on a new principle of auto- 
matic control. They are opened pneumatically from both 
inside and outside the carriages when passengers press a 
push button attached to the doors. This push button is 
painted red and is provided with an illuminated sign, 
‘** Push to open.” Immediately the button is pressed the 
doors open to their full width. The object of the new 
system is that only such doors are opened as are required 
for the needs of rs, but the doors are opened -to 
their full width and not, as frequently happens with hand- 
operated doors, part of the width only. The closing is 
done by the guard, who ean also open all the doors should 
he find occasion to do so, This is the first occasion that 
an equipment of thig kind has been tried and it is purely 
experimental. The new carriages are constructed of steel 
and have flat sides and windows flush with the sides to 
facilitate washing and polishing. One class accommodation 
only is provided, but all cars will be furnished up to the 
standard of the first-class carriages of the “‘ Circle ’’ type. 
Electro-pneumatic brakes are used for the first time on 
the Hammersmith and City line. These secure instan- 
taneous application throughout the train, avoiding the 
lag of three or four seconds at the rear end, which occurs 
with the older type of brake. 

Tue L.M.S. Railway Company has completed several 
important improvement schemes designed to facilitate the 
working of trains through Crewe and on the busy Crewe- 
Chester-Holyhead main line. At Crewe, where on a busy 
suramer Saturday as many as 510 trains are dealt with in 
the course of twenty-four hours, certain of the “ goods ”’ 
lines normally used only by freight trains have been 
equipped for carrying passenger trains not booked to stop 
at Crewe Station. The conversion of these lines will 
enable through trains from the London and Birmingham 

direction to Liverpool, Manchester, Chester, or Carlisle 
directions to traverse the congested Crewe area by a 
separate route, without passing through the station at 
all; trains will leave the main passenger lines at Basford 
Hail Junction, twomiles south of Crewe, and after travelling 
partially in tunnels will rejoin the main lines beyond the 
station, at Crewe Coal Yard signal box (for Liverpool and 
the main line to Carlisle), at Sydney Bridge Junction (for 
Stockport and Manchester), and at North Junction (for 
Chester and North Wales). On the Crewe-Chester- 
Holyhead main line three new signal boxes have been 
installed in order to shorten the intervals at which trains 
can be run. Two of these new signal boxes, at Wardle and 
Brassey, are on the Crewe-Chester section, while the third- 
is at Nant Hall between Talacre and Prestatyn. Addi- 
tional signalling at Rhyl will enable trains going towards 
Chester to enter the up platform at shorter intervals, 
while the down passenger loop line platform has been 
equipped for use as a starting point for up trains. These 
alterations will not only enable the trains to be dealt with 
more quickly at Rhyl, thus easing congestion on the main 
line, but will also obviate the necessity for passengers 


Miscellanea. 


A new cold rolled steel strip mill is being constructed at 
Rotherham and production is expected to begin next 
October. 


THE second National Coal Convention, organised by 
the Coal Utilisation Council, will be held at Grosvenor 
House on October 29th and 30th. 


THe name of the American Association of Iron and 
Steel Electrical Engineers will from August Ist be changed 
to the Association of Iron and Steel Engineers. 


THERE were 282,799 wireless receiving licences issued in 
this country during June, and the number of licences in 
force is now 7,695,452, as compared with 7,119,719 last 
year. 


A sECOND plant for the extraction of oil from coal has 

in ce at Lievin. The two factories now 

working are capable of an annual output of 10,000 tons 
of petrol. 


Durtne the first quarter of this year Canada’s coal pro- 
duction totalled 3,914,416 tons. Imports during the same 
period totalled 1,489,780 tons, of which 1,407,242 tons 
came from the United States. 


A NEw works for the production of cold rolled steel strip 
is under construction at Rotherham. Production is 
expected to begin in October next and the firm will be 
known as Bennett Junior, Ltd. 


ly the course of the Hoffmann Memorial Lecture at the 
Imperial College of Science and Technology, Professor 
G. T. Morgan said that 9000 tons of synthetic resins 
were produced in the world during 1921. This production 


rose to 70,000 tons during 1934. 


Ir has been announced by the Council of the Iron and 
Steel Institute that Mr. Alfred Hutchinson has been 
nominated President of the Institute to take office in 
May, 1937. The Right Hon. the Earl of Dudley has been 
nominated President to take office in May, 1938. 


Lorp Hirst or Wirron, President of the Federation of 
British Industries, on July 16th was elected Chairman of 
the British Committee on Empire Trade, in succession to 
Sir Alan Anderson. This Committee is tative of 
the Associated Chambers of Commerce, Chamber of 
Shipping, and the Federation of British Industries. 


Waar is said to be the only Svedberg ultracentrifuge 
operating outside Sweden has been installed at the experi- 
mental station of E. I. du Pont de Nemours and Co., 
in the United States, says a note in the Chemical Trade 
Journal and Chemical Engineer. The ultracentrifuge is the 
joint invention of Th. Svedberg and Mr. J. B. Nichols. 
The du Pont machine, built for a speed of 60,000 r.p.m., 
gives a separation force 250,000 times gravity. The chief 
utility of the new device will be in studying “ giant ”’ 
molecules. Among these are many of the shattioe, natural 
and synthetic rubber, and proteins. x 


FourtTEEN world’s records for speed have been broken 
by Captain G. E. T. Eyston in his racing car “ Speed of 
the Wind” on the Bonneville salt flats. The records 
broken and the average speeds were as follows :— 
500 kiloms., 153-302 m.p.h.; 500 miles, 152-343 m.p.h.; 
1000 kiloms., 151-522 m.p.h.; 1000 miles, 152-138 m.p.h.; 
2000 kiloms., 151-944 m.p.h.; 2000 miles, 149-27 m.p.h.; 
3000 kiloms., 148-819 m.p.h.; 3000 miles, 149-054 m.p.h.; 
4000 miles, average 144-81 m.p.h.; 5000 kiloms., 
149-242 m.p.h.; three hours, average speed 152-171 m.p.h.; 
six hours, 151-72 m.p.h.; twelve hours, 149-02 m.p.h.; 
twenty-four hours, 149+09 m.p.h. 


In a recent debate on the Board of Trade Estimates in 
the House of Commons, the’Secretary for Mines said that 
last coal production in this country had increased 
to 222,250,000 tons, and in the first six months of this 
year reached 114,600,000 tons, as compared with 
110,800,000 tons in the same period a year ago. The 
export trade, he said, was undeniably bad, the first six 
months of this year being down to 23,800,000 tons, as 
co! with 27,000,000 tons in the first half of 1935. 
the same debate the President of the Board of 
Trade, speaking of the iron and steel industry, said that 
at Lge pig iron was being produced at the rate of 
7,5 ag tons a year, and steel at some 1,000,000 tons 
@ month. 


We understand from the British Chemical Plant 
Manufacturers’ Association that inquiries among the firms 
which ogi sory in the British Chemical Plant Exhibi- 
tion, 1936, reveal that general satisfaction is felt with the 
results of the Exhibition. A number of orders were placed, 
particularly for the smaller apparatus, and inquiries for 
commercial machines were not only numerous, but in 
many cases covered new fields. It is difficult to indicate 
what types of plant were most in demand, but general 
interest was shown in the different materials which are 
resistant to corrosion, heat, and abrasion, and the foreign 
visitors showed special interest in stainless steels. Similarly 
no indication can be given to show which industries were 
most interested by the Exhibition, as inquiries came from 
all the industries which would normally be interested in 
the wide range of plant and materials which was on view. 


Iw the U.8.S.R. a total plant and equipment value of 
new heavy industry enterprises, of over 9000 million 
roubles, will be put into operation this year, raising the 
value of plants and equi it of all heavy industry from 
36,000 million to 45, million roubles. According to 
the British Russian Outlook, a number of new large power 
stations will be put into operation. Eighteen new coal 
mines, with a capacity of 5,750,000 tons, will be opened, 
and sixteen new oil cracking units, with a eapacity of 
3,220,000 tons of oil, built. New units will give the 
coun 758,000 tons of iron, 345,000 tons of steel, 
722,000 tons of rolled and 104,000 tons of cast iron 
tubing. The first sections of the Ural Car Building Plant 
for 28,000 heavy freight wagons, the Novo-Cherkassk 
Locomotive Building Plant for 200 freight locomotives, 
and the Krasnoyarsk Car Building Plant for 2000 wagons 
are to begin operation. The automobile plants are to 
produce new types of car, and the Gorky Plant’s capacity 
is to rise by 100,000 machines annually and that of the 





having to stand in queues before entering the station. 





Stalin Plant (Moscow) by 30,000. 


Air and Water. 


THE new German Rhine Main airport at Frankfurt-on- 
Main has been officially opened. 


Ow July 20th the new Polish destroyer “‘ Grom” was 
launched at Cowes. The new ship, which is the first of 
two of her type, is 374ft. long and 37ft. in breadth. 


One of the features of the South Australian centenary 
celebrations will be an air race from Brisbane to Adelaide, 
a@ di ce of some 1440 miles. The race will begin on 
December 16th next. 


Sratistics compiled by the Swedish Shipowners’ 
Association show that at the beginning of July there were 
twenty-five vessels of 72,000 tons laid up, compared with 
thirty-nine of 102,000 tons at the beginning of June. 


Tue Finnish barque “ Herzogin Cecile,” which was 
recently salved from the rocks and beached near Salcombe, 
South Devon, has been further damaged by a gale. Her 
keel has been broken and the vessel is now said to be in a 
hopeless condition for salving. 


Ir has been announced that negotiations with the Greek 
Government in connection with an order for four destroyers 
from the Fairfield Shipbuilding and Engineering Company 
have broken down. After a conference the Greek Govern- 
ment has decided to call for fresh tenders with revised 
financial conditions. 


On Saturday, July llth, close upon 150 members, 
friends, and guests of the Engineers’ German Circle made 
a river trip to Tilbury and back by the motor ship “ New 
Dagenham.” Excellent arrangements were made by Mr. 
E. L. Diamond, the Secretary, and in spite of unsettled 
weather a very enjoyable afternoon was spent. 


At the general meeting of J. Samuel White and Co., 
Ltd., the chairman said that the company owned a large 
aircraft building shed at Somerton, which was used during 
the war for the production of aeroplane and seaplane 
parts. This shed is now being prepared for service, and 
production is expected to begin in a few months’ time. 


WE regret to note the death of Sir John Henry Ropner, 
the senior partner in Sir R. Ropner and Co., Ltd., 
the shipowners. He was a member of the Council of the 
Shipping Federation, the Committee of Management of 
Lloyd’s Register of Shipping, a directcr of the North of 
England Protecting and Indemnity Association, a member 
of the Council of the Chamber of Shipping of the United 
Kingdom, and Chairman of the Hartlepool Shipowners’ 
Society. 

Tue British submarine “ Rorqual’’ was successfully 
launched at the Naval Construction Works of Vickers- 
Armstrongs, Ltd., Barrow-in-Furness, on July 21st. She 
is the 170th submarine to be launched at the shipyard, 
and the launching ceremony was carried out by Lady 
Baddeley. The “ Rorqual”’ is of the ‘‘ Porpoise ”’ type 
of submarine mine layer. Her displacement is 1520 tons 
on the surface and 2140 tons submerged. She carries, in 
addition to her mine-laying equipment, one 4in. gun and 
torpedo tubes. 

Construction has begun on a large airport some 
16 kiloms. from Moscow. A special ground will be assigned 
for mass sports aviation holidays. Stands are being 
erected to accommodate approximately 300,000 people, 
and a parking place for 20,000 cars... The airport will 
be connected with Moscow by several roads and two 
railways, which will be electrified in the near future. 
The Volga-Moscow canal, which is at present under con- 
struction, will adjoin the new airport. The construction 
of the new airport has been necessitated by the prospects 
of an enormous increase in air communications between 
the capital and all parts of the U.S.S.R., as well as with 
foreign countries. 

On Sunday, July 12th, the French air endurance test 

named the Twelve Hours of Angers was held. Nineteen 
machines took part and were divided into three classes 
according to their engine displacement. Five were, in 
the 8-litre class, six in the 4-litre, and eight in the 2-htre 
class. The winner of the 8-litre class was M. Arnoux, 
piloting a ‘‘ Caudron ”’ machine ; he covered a distance 
of 1649 kiloms at an average speed of 274 kiloms. per 
hour. The 4-litre class winner was J. Kalla, who covered 
a distance of 1229 kiloms. at an average speed of 
204 kiloms. per hour in a “ Bibi Be 501.” The 2-litre 
class was won by K. Mares, who covered a distance of 
1002 kiloms. at an average speed of 167 kiloms. per hour, 
also in a ‘‘ Bibi Be 501.” 
E1cut steam tank ships, costing over £2,500,000, have 
been ordered by the Standard Oil Company of New Jersey 
from three American shipyards, states ‘the Petroleum 
Times. These contracts augment the fleets of tankers 
totalling over 100 now on order with the leading ship- 
yards of the world. Of the orders for the eight new 
Standard ships, four have been placed with the Federal 
Shipbuilding Company, two with the Bethlehem Ship- 
building Corporation, and two with the Sun Shipbuilding 
Company. Six of them will be constructed to the Isher- 
wood are form of hull. R.L. Hague, head of the Standard 
Oil Company of New Jersey’s marine department, states 
that the new vessels, which will have a speed of 12 knots, 
will be driven by high-pressure geared steam turbines. 
The deadweight capacity of the new ships will vary from 
12,800 to 13,000 tons each. 


At the Railway Students’ Convention, Mr. E. J. 
Missenden said that last year Southampton handled more 
ocean-going passenger traffic than London and Liverpool 
together. During 1935, 537,355 passengers passed through 
the port. Dealing with cross-Channel traffic, Mr. Missen- 
den said that the Southern Railway controlled practically 
the whole of the regular routes to France. The cross- 
Channel fleet comprised thirty-seven vessels, including 
three train ferries. On all routes last year the cross- 
Channel vessels made 9106 single trips, conveying 
1,106,782 passengers and 191,727 tons of cargo. In addi- 
tion, 38,044 passengers travelled by the Jersey-St. Malo 
service, and 39,373 by other routes, mainly between Jersey 
and Guernsey. For the maintenance of connection between 
the mainland and the Isle of Wight, nine paddle steamers 





and three motor car ferries were employed. 
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THE STATE AND RESEARCH. 


In our last issue we gave a sketch of proposals 
now before the Parliamentary Science Committee 
for the establishment of a State fund of between 
thirty and fifty million pounds for the financing 
of industrial research and we expressed the view 
that the arguments which might be advanced 
against the taxpayer being made financially respon- 
sible for the cost of research outweighed those 
which might be used in support of that course. 
We said, moreover, that until the principle was 
adopted the discussion of details of atlministration 
was of noimportance. We shall now present certain 
facts which seem to us inimical to the proposal in 
principle, but before doing so desire to say this and 
no more on the question of administration. It is 
rarely that Parliament consents to vote a large 
sum of money to any purpose and yet agrees to forgo 
all control over the expenditure. A few cases could 
be quoted, but they are less in magnitude than that 
before us and are, speaking generally, of a nature less 
prone to bring them to the attention of the House 
of Commons. We are therefore in considerable 
doubt that a fund such as that envisaged could be 
handed over annually to industry without let or 
hindrance from governments. Unless we are to 
suppose the impossible—that the House of 
Commons is a body competent to settle difficult 
questions associated with industrial research— 
then it seems to us that one of the greatest diffi- 
culties to be overcome in the establishment of the 
scheme would be the construction of an office 
for the administration of the fund which on 
one side would satisfy members of Parliament and 
on the other the industries themselves. The 
D.S.I.R. is remarkably successful, but it cannot be 
accepted as a pattern or example. It is one thing 


to give grants to voluntary associations for 
quite another to administer a fund into 


research ; 


“which all and sundry might claim that they had 


'a right to dip. The D.S.I.R. could certainly 
administer the proceeds of the fund—three 
million a year or so—as an extension of its present 

| activities if its hands were left as free as they are 
‘now. But how long would that condition prevail ? 
Coming now to the general principle of State- 
aided industrial research, we desire to say that in 
‘our view the highest course would be for every 
industry to support its own researches without any 
financial help whatever from the Exchequer. 


: | Government laboratories apart, that is, we believe, 


the view also of the Department of Scientific and 
Industrial Research. The grants it gives are made 
with less intention of paying for the researches than 
of encouraging industries to do the work themselves 
out of their own resources. Briefly, the D.S.LR. 
encourages research ; it does not subsidise it. The 
fact that the encouragement has to be financial 
disguises the principle, but does not alter it. The 
grants are not a State aid to industry, but a form of 
incentive to the industries to help themselves. 
One would like to see the Department an un- 
needed body ; to see the industries contributing 
to their Research Associations on such a scale 
that not a penny would have to be found by Parlia- 
ment save for the Government’s own researches. 
That, we take it, is the ideal condition and we are 
far from believing that it is impossible of ultimate 
attainment. The proposals before the Parlia- 
mentary Science Committee fly fullinitsface. They 
say, virtually, since industry does not find the 
money to carry on adequate researches, the State 
must do so in its own interest. If it could be shown 
that industries are not able to afford the contri- 
butions towards their Research Association some- 
thing might be said for that line of argument. 
But there is general agreement that it is not 
inability to pay, but unwillingness to do so that 
prevents the funds of Research Associations 
reaching their proper level. There is not one of 
the greater industries which could not afford to 
set up in the course of a few years a voluntary fund 
which would provide it in perpetuity with an 
adequate annual income for. research. It is esti- 
mated that in five industries three and one-quarter 
million pounds have already been economised as 
the result of Association researches. How much 
of that saving has been re-invested for further 
researches ; how much has been paid back to the 
D.S.1.R. against the original grant ? The fact, we 
believe, is that industrial research could be carried 
on by the industries themselves without a penny 
of help from the State were it wholeheartedly sup- 
ported. It is not so supported and until it is, until 
industry is really unable to pay for work from which 
it may expect a vast return, we fail to see why the 
public, the taxpayer, helped by voluntary contri- 
butions though he might be, should find the 
money. The industries are the gainers, the indus- 
tries should bear the whole expense. 

It will be seen that our criticism of the proposals 
before the Parliamentary Science Committee attack 
them on a fundamental principle. We would not 
have the State help people who are quite able to 
help themselves, but refuse to do so. - If we had 
to choose between State aid and autonomous and 
self-supporting Research Associations paid for 
by a compulsory levy on the industry, we would 
select the latter ; but we believe neither one nor 
the other to be desirable. Those who refuse to 
contribute to their Research Associations, or do so 
inadequately, are moved, generally, by quite other 
reasons than lack of money. We cannot now dis- 
cuss those reasons, but as long as they are a greater 
hindrance to industrial research through Associa- 
tions than shortness of funds we see no reason why 
the taxpayer should take another burden upon his 
shoulders. 


Of Failures and Breakdowns. 


THE subject of a recent wireless debate was the 
‘“‘Coroner’s Jury.” The debaters were two 
lawyers. One argued that the crowner’s quest, 
which was originally an inquiry into the ability 
of people to pay taxes, had ceased to be worth 
retaining ; the other contended that even with its 
greatly changed functions, it was a very useful 
organisation. They compromised at the fall of 
the curtain by agreeing that the coroner’s jury 
might be made of incontestable value were it to 
be called, not in the event of fatalities alone, but 
for all accidents; both being of the same opinion 
that the importance of a mishap, a disaster, or a 
broil did not depend upon whether it was fatal or 
not. They did not forget that the coroner of the 
City of London has a right to call an inquest into 











the cause of fires, and they regarded that as an 


example of the greater service which the court 
could exercise were it not restricted by the stipula- 
tion that it must have a body to “ sit on.” 

Such an extension of coroners’ duties would 
react upon engineers, for any of their works that 
failed, even without causing death, might be the 
subject of an inquiry before a jury. Carried to 
extremes, that would be as inconvenient and un- 
profitable as would be the calling of a coroner's 
jury on all fires without distinction. But under 
proper restrictions—they might turn, for instance, 
on the question of public danger—not a little 
advantage might accrue. Let us take, for example. 
the failures of passenger lifts. They are said, we 
know not with how much truth, to be more fre- 
quent than is generally supposed. But they are 
rarely the cause of death, and in consequence. no 
one outside the Home Office perhaps, an insurance 
office or two, the makers, the sufferers, and a few 
others, ever hear about them. Yet we cannot 
doubt for a moment that in a fairly large number of 
cases technical faults have been the cause, either 
from defects of design or material, or because they 
were not positively “‘foolproof.’’ The makers, of 
course, would oppose an openinquiry. They would 
protest that it was entirely their own affair ; that 
they had no desire to present other manufacturers 
with such lessons as the failure might teach them : 
and that, above all, they could see no reason why 
faults which they proposed to correct should be 
held up to the public gaze with almost certain 
injury to their reputation and business. We are 
in complete sympathy with them. We see no 
reason at all to suppose that, in any save a limited 
number of cases, could any good purpose be 
achieved by a public inquiry, such as a coroner's 
inquest. But, on the other hand, we see a dozen 
reasons why engineers should be informed, in 
detail, about failures and the causes of failures. 
Into certain classes of technical failure official 
technical inquiries are held, and the reports are 
published. No one can doubt that the reports on 
boiler explosions, to cite a case, are of great value, 
not to boilermakers alone, but to all users of 
boilers. The Home Office is doing valuable 
work by circulating periodically notes on genera! 
causes of industrial accidents. From these notes 
the makers of machinery may derive hints as to 
dangers which might be avoided by the modifica- 
tion of machinery or the better design of safe- 
guards. But most useful of all are the reports 
issued by the insurance companies in one form or 
another. These reports abound in technical in- 
formation about what the designer should or should 
not do, and what folly, neglect, or oversight the 
user should avoid. The technical Press, by 
reviewing or reprinting such reports as these, 
helps to circulate and expand amongst engineers 
the information and lessons which they con- 
tain. But there its ability to help ends. 
It is aware of failures which are kept dark. 
Sometimes it is given full details, but only as a 
personal favour, and under the seal of secrecy. 
Whatever its own views on the public value or the 
professional value of the information it has secured. 
it must and does observe the confidence which has 
been placed init. It is the last wish of the technical 
Press to disturb that confidence, not because it 
derives the slightest pleasure from being in the 
secret, but because, armed with such knowledge, 
it may, after the particular case has been forgotten. 
find occasion to use it for the benefit and instruction 
of its readers. 

Whilst, then, we should look with the gravest 
suspicion on a serious proposal to extend the 
functions of the coroner by the inclusion of tech- 
nical failures and mishaps, we feel regret that, even 
amongst themselves, engineers hide their failures. 
Only here and there may you find one who will 
permit you to examine his scrap heap ; only here 
and there one who will describe before an institu- 
tion or in a periodical the failures he has made, and 
then not till he is certain that the information can no 
longer benefit his brother engineers or damage his 
trade or prestige. We wish technical failures could 
be looked at in a better light. We wish that no one 
would think any the worse of an engineer for not 
having succeeded in what he was attempting, and 
that no one would grudge giving to others the 
experience he had acquired. It is better for every 
individual firm if the reputation of all stands high ; 
the defects of one here and there may damage the 
reputation of a whole nation. We say with no 
hesitation that if a manufacturer saw a rival 
manufacturer about to make a mistake in 
machinery for export, it would be in his own 
interest to inform him of it. For it is as certain as 
can be that the reputation of all may be blighted 
by the defects of one. The well-worn saying that 
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more is learnt from failures than successes has 
become so trite that we hesitate to use it. No 
engineer doubts its truth. What he does doubt is 
the wisdom of letting even his brother engineers 
have the advantage of his own hard experience. 


We venture to express the opinion that he is, in 
that, mistaken. If there was greater willingness to 
discuss failures, the general level of engineering 
would be raised with advantage to everyone con- 
cerned, 
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EvuRopr. 


Wass turning to transport developments on the 

Continent of Europe one has to bear in mind the 
difference in background. As Dean Raper, of 
Syracuse, wisely stressed in an address to transport 
executives at New Orleans in April, under the 
American system an essential character of trans- 
portation is its conduct as a private enterprise for 
profit. One has only to study the operating ratio 
statistics of the various European railways during the 
last six years to realise that national policy far 
transcends in importance the conception that a 
railway system should make two ends meet to the 
extent of covering the interest on the capital involved 
in its construction and development. Operating ratio 
figures take no account of interest charges on capital 
and therefore when a study of electrification is under- 
taken one requires to take this latter feature also into 
consideration, because electrification will serve, in 
the majority of cases, to increase operating receipts 
without any corresponding increase in operating 
expenditure ; indeed, the case for it rests on that 
conception. On the other hand, the interest charges 
on the extra capital outlay will rise to an important 
extent. 

The subjoined table has therefore been designed to 
illustrate this point. It covers the year 1933-1934, 
or the calendar year 1934, in all cases, and is shown 
for those railways which use electric traction as well 
as steam traction, though one or two exclusively 
steam lines are also included. As with all statistical 
studies, there are certain extraneous sources of error 
which make the figures statistically inexact. For 
example, the variation in accounting procedure used 
to cover renewals or obsolescence, and the reduction 
of capital either by inflation or other means. But it 
does serve to give a generally adequate picture in 
correct perspective of the effect of large-scale clec- 
trification on tne fortunes of certain European railway 
systems which are often quoted as examples which 
British transport policy should follow. It is perhaps 
fortunate for the already unfortunate shareholder 
that such advice has not hitherto been adopted in a 
wholesale manner. 
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European railway. | to jand interest; route 
operating | charges to | electrified. 
receipts. gross) | 

receipts. 
Per cent. Percent. | Per cent. 
1. Austrian Federal ..} 104-9 117-0 =| 14:9 
2. Belgian National ..; 102-2 107-1 None 
3. Danish State .. .. 105-0 119-8 | 1-0 
France : | | 

4. Alsace-Lorraine . . 99-7 | 126-0 | None 

5. Eastern ay eee 98-5 126-8 None 

6. Northen .. .. 94-1 130-0 None 

> AT > | Serene == 120-9 4-7 

8. Midi .. .. “|p = {| 145-6 37-1 

ef Le 98-2 | 127-6 1-4 

a eee 116-2 150-9 1-1 

11. German National .. 99-3 104-9 3-9 
12. Hungarian State ..; 123-6 125-5 2-0 
13. ItalianState .. ../ 107-6 | 131-2 14-1 
14. Netherlands .. .. 92-7 | 100-0 | 5-6 
15. Swedish State.. .. 84-4 101-3 | 25-8 
16. Swiss Federal. . ca 74-2 } 112-9 | 73-2 
Great Britain : | | 

1S > SRP ee 80-5 | 102-2 | 0-2 

De. Meee? FS 81-8 | 100-1 0-9 

> eee 82-5 100-1 | 1-6 

20. Southern . a 78-9 99-7 16-6 


| 


The full data for 1935 to compile a table on -the 
basis shown above will not be published for some 
months, but by the middle of 1936 electrified mileage 
in certain cases, notably the P.O. and Midi, the 
Italian State, the Swedish State, and the Southern, 
had increased considerably. 

Many illuminating facts stand out from an analysis 
of the above table, which, however, only purports 
to give a general picture ; it is submitted that it does 
achieve that succinctly, the figures being derived 
wholly from official international sources. No short 
article of this nature can survey the results of main 
line electrification in Europe except as shown in some 
tabular or statistical form. Certain comments may 
now be made on the results which those figures show, 
it being remembered that they refer to 1934, a year of 
deep depression so far as the railway industry was 
concerned. 

In the case of the Belgian National, the Antwerp- 





Brussels electrification had not at that time been 
inaugurated, consequently the Belgian, like three of 
the French railways, was wholly operated by steam 
or Diesel traction. The Danish State Railways only 
operated suburban services by electric traction and 
the results on such services can be regarded as emi- 
nently satisfactory, since the return on capital has 
been estimated as 4} per cent. after allowing for 
depreciation. Nevertheless, it may be noted in passing 
that, in view of the consistent success achieved with 
Diesel-electric traction, the original proposal to 
electrify to Roskilde has not been proceeded with. 
Electrification on the P.L.M. was limited,’ at that 
time, to the Modane-Chambery section, since extended 
to Culoz, and the results can have but little incidence 
on the results of the whole P.L.M. system north of the 
Mediterranean. On the State Railway of France 
electrification is still limited to the suburban lines 
radiating from St. Lazare and the Invalides, though 
it is hoped to complete the Montparnasse-Le Mans 
scheme, on which passenger and goods traffic will be 
hauled electrically, by the summer of 1937. 

In some cases the capital charges have been scaled 
down materially, often because of currency changes, 
so that, where this has occurred, the figures in 
column C do not show the rise that they would other- 
wise have done. 

Electrification in the Netherlands is of an inter- 
urban nature, being operated by multiple unit trains 
and comparable in many respects with the London- 
Brighton-Eastbourne electric services of our Southern 
Railway. The difficulties experienced with the 
Diesel-electric units in the Netherlands have been 
partially responsible for the present programme to 
electrify further lines, radiating from Utrecht. The 
figures for the four British railways have been 
included for comparative purposes, and they demon- 
strate the fact that, if a satisfactory figure is to appear 
in column C, then, in the case of a line extensively 
electrified, the figure in column B must be somewhat 
lower than that of a comparable railway system 
operated almost completely by steam traction. Thus 
the advantage held by the Southern in column B, 
owing to the interest on capital requirements prac- 
tically disappears in column C, 

The German National Railway provides an 
example of a system still mainly operated by steam 
traction, though there are very important sections of 
electrified main line, notably in the mountainous 
districts of Bavaria, in Silesia, in Central Germany, as 
well as the electrified suburban services around 
Berlin. Recent extensions have been undertaken 
partly with the object of linking these various widely 
separated electrified sections into one or more 
cohesive trunk lines, and the profitability of each 
stretch has depended in large part on the power 
contracts which have been arranged with the respec- 
tive power companies. For instance, where the terms 
of a power contract lay down that a railway shall 
take a certain percentage of the total output it is 
obviously desirable for the railway to extend its 
electric traction area, if the output of power should 
happen to be increased. Certain areas of Germany 
are well supplied with water power resources and, 
fortunately, these same areas are those most distantly 
located from the large bituminous coalfields. The 
group of electrified lines between Leipzig and Magde- 
burg have been equipped largely to promote the use 
of brown coal, which can be readily burned in 
generating stations, but is, of course, of low value as a 
locomotive fuel. The German Railway’s percentage 
of route mileage electrified is not very high and, even 
when the existing programme is completed, will not 
be much higher than the present British figure; on 
the other hand, the speeds attained with electric 
traction are far in excess of those being attained on 
the British electrified sections. 

There are certain railways in the table on which 
main line electric traction has been carried towards 
its logical conclusion, and it should bé realised that 
once main line electrification has been commenced, to 
obtain the fullest benefits, it must be extended steadily 
until the whole system is converted. The Weir Com- 
mittee in its conclusions stressed this point, stating 
that “to secure the fullest economic advantage of 
railway electrification in this country, any scheme 
adopted should be a comprehensive one, preferably 
comprising all the non-electrified lines, less certain 
branch lines with light traffic.” It goes without 
saying that such a conception involves the employ- 
ment of electric traction for both goods and passenger 
trains. The countries of Europe which have adopted 





this policy are Austria, Italy, Sweden, and Switzer- 
land, to which may be added the P.O. and Midi 
systems in France, With the exception of Sweden, 
with its comparatively light traffic per mile, several of 
these railway systems yield figures showing a large 
rise in the percentage between columns B and C ; 
the case of Austria is exceptional because of the com- 
paratively low interest charges except on account of 
the more recent capital expenditure. 

The Weir Committee made several references to 
the savings of electrie traction on the Swiss Federal 
Railways, and a calculation made in 1929 was stated 
to have resulted in an estimated saving of £200,000 ; 
this figure was based on the average interest rate ot 
less than 5} per cent., but if the rate had risen to 
6} per cent. this saving would have been more than 
eliminated ; conversely with lower interest rates the 
saving would have been greater, but the equivalent 
price of coal was taken at a high level. No railway 
system could be more ideally suited than the Swiss 
Federal for electric traction, with its heavy gradients, 
long tunnels, water power resources, and dependence 
on foreign coal supplies which were not only liable to 
stoppages, but for which ransom prices were some- 
times charged. The Weir Committee Report states 
of Switzerland: “The increased cleanliness and 
comfort from the passenger point of view and the 
acceleration of both passenger and goods trains have 
proved of very substantial benefit in combating road 
competition.” Such a statement, written in 1931, 
makes amusing reading in 1936, for few railways have 
suffered more seriously from road competition than 
the Swiss. Taking the figures for 1929 as 100, one 
finds the following data for 1935 : 


| 


! 
| | Passenger | Goods 
| Index. receipts, receipts. 
| } 
a Sees ; 
| 1929. | 1935, 1935. 
Swiss Federal ah ee 81 } 72 
Swedish State ea ae ne 108 87 
France: State Railway ..| 100 91 | 64 
P.O.Midi .. ..| 100 | 82 | 6 
Jerman National... 100 70 67 
Great Britain: G.W. .. .. 100 | 84 | 82 
L.M.S. ;} 100 | 88 82 
L.N.B... ..| 100 | 86 CO 79 
8. . | 100 92 83 


If electrification has added to the pleasure of travel 
in Switzerland, as undoubtedly it has, it has equally 
helped to keep the level of fares above those of adjoin- 
ing countries, owing to the need for interest on capital 
charges incurred by the electrification. The goods 
traffic receipts are also illuminating, but it must be 
remembered that countries remaining on the gold 
standard have suffered for that reason. Electrifica- 
tion of the Swiss Federal Railways, a policy dating 
back to 1907, had cost, to the close of 1934, 781 million 
Swiss franes, of which 286 million was accounted for 
by rolling stock. Electrified mileage in 1935 was 
1293 miles. The deficits after fixed charges amounted 
to 59,300,000 Swiss francs in 1935 and 43,000,000 in 
1934. 

Owing to the amalgamation of the operations of 
the P.O. and Midi railways it is difficult to analyse 
the recent figures, but, as stated in the Weir Com- 
mittee Report, this vast electrification project was 
undertaken and is being extended as part of the 
national policy to reduce the imports of foreign coal. 
THe ENGINEER in July, 1934, reported Monsieur 
Flandin as having stated that conversion to electric 
traction would be confined to those sections of railway 
upon which British coal was being used. 

This may be one of the reasons for which the pro- 
posed electrification of the Eastern Railway’s sub- 
urban lines has definitely been abandoned. It is a 
matter for comment that with the re-birth of steam 
traction during the last five years it can claim as 
one of its go@parents the P.O. Railway, where the 
“ Pacifics,”’ reconstructed in accordance with the 
designs of Monsieur A. Chapelon, have in truth 
worked a revolution in French steam locomotive 
design, his improvements being now embodied in 
many of the express locomotives at work on the 
heaviest and fastest trains on the P.O., Northern, 
Eastern, P.L.M., and State Railways of France. It 
is interesting to ruminate as to whether main line 
electrification would ever have become so important 
south of Paris if Monsieur Chapelon’s reconstructed 
locomotives had been available in 1924, since their 
work between Les Aubrais and Bordeaux has not been 
bettered by the electrics now at work to St. Pierre 
des Corps, nor is it likely to be improved on between 
St. Pierre des Corps and Bordeaux when the conver- 
version of that section is completed. It should be 
noted that the conversion of the Tours-Bordeaux 
section has been undertaken now mainly as a method 
of relieving unemployment, according to the official 
report for 1985 published by the P.O. Railway. The 
electrification of the Le Mans main line was under- 
taken for the same reasons as that of the P.O., with 
the added reason that the French Government was 
willing to help the programme financially as a means 
of reducing unemployment then, and still, rife in the 
Paris and other industrial areas. The Weir Report 
was non-committal as to the remunerative nature of 
the P.O. scheme, then only carried to Vierzon, but 
it is safe to claim that the much larger scheme now 
completed has probably coveréd its interest charges 
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even with the reduced traffic owing to trade depres- 
sion. In 19365 the total trailing gross ton kilometres 
electrically hauled had risen to,7775 million, or 86 per 
cent, of the total on the P.O. Railway. Since the 
leases of the French railways will expire before very 
many years, it will be realised that it is the French 
Government, and not the railway managements, which 
is mainly concerned with the financial results. While 
the leases last the interest on capital is guaranteed by 
the Government. 
[t is not intended to delve deeply into the example 
of Italian electrifi¢ation, which now covers over 2100 
miles of route and will be further increased during 
this year and again in 1937. The question of profit- 
ability and the covering of interest charges has 
probably not even been considered in this instance. 
The objective was the elimination of imported coal 
supplies, mostly British, regardless of cost, and a 
national railway system whose operations resulted in 
a deficit of 840 million lire in the year 1934-1935 can 
hardly be quoted as an example which the British 
railway shareholder will wish to emulate. 
It is a relief to turn from the marginal oases of 
Switzerland, Austria, and France to the outstand- 
ingly successful results provided by the Swedish 
State Railways. The paper delivered by Mr. Ofver- 
holm, of the Swedish te Railways, to the Institu- 
tion of Electrical Engineers in 1932, has made avail- 
able for reference much valuable data on the various 
considerations which led to the inauguration of main 
line electrification between Stockholm and Géteborg, 
a policy which has since been extended to other main 
trunk routes. The project was originally submitted 
to the Swedish Parliament in 1920, and the then cost 
estimated at £6,800,000. At that time the probable 
future price of locomotive coal was placed at £8 5s. 
per ton. Worked out on the coal equivalent basis, 
as was the main programme for the Swiss Federal 
Railways, it was calculated that electrification would 
prove profitable, allowing interest at the rate of 
5 per cent, for new capital, if the price of coal did not 
fall below £1 17s. per ton, In practice the price of 
Swedish locomotive coal between 1927 and 1932 
varied from 16s. to 22s. 6d. per ton, but there was 
also the improvement of the Swedish balance of trade 
to consider, and consequently the decision to electrify 
was taken. By 1932 285 route miles had been con- 
verted (exclusive of the Lulea-Narvik line of 280 
route miles electrified many years ago), while a 
further 535 miles were then under conversion and an 
additional 580 miles proposed ; this entire programme 
will be completed in 1936, and, with the addition of a 
certain amount of supplementary conversion, since 
begun, there will be a total of nearly 2000 route miles 
electrified by the end of 1937. Despite the drop in 
the price of coal the financial results were found to be 
favourable, the improvement in operation being 
incidentally assisted by the introduction of the con- 
tinuous brake on goods trains which took place at 
the same time. Particularly satisfactory arrange- 
ments were made with the electrical supply under- 
takings, the average cost of current at the distributor 
stations working out at 0-36d. (at par of exchange) 
per kWh, largely due to the favourable load con- 
ditions consequent upon the operation of much of 
the goods train service at night. 


ASIA. 

Main line electrification in Asia is limited to a 
portion of line near Batavia, on the Netherland East 
Indies Railway, various sections on the Japanese 
Government Railways, and to the important broad- 
gauge scheme on the Great Indian Peninsula from 
Bombay to Igatpuri and Poona. There are also 
profitable suburban electrified services operated by 
the Bombay, Baroda and Central India and the G.1.P., 
radiating from Bombay and by the South Indian 
Railway from Madras. The results of the G.I.P. 
main line scheme over the Ghats was the subject of a 
valuable paper delivered by Mr. F. Lydall to the 
Institution of Electrical Engineers in 1932. Early 
in 1935 the financial results, prior to the conversion 
of the Kalyan-Igatpuri stretch, of the Bombay- 
Poona section were made public, covering the savings 
effected by electric working in 1930-1981; they 
were assessed as a rate of return on capital equal to 
3-03 per cent. that year, and 3-4 per cent. in 1931- 
1932. These figures may be compared with a 6:82 per 
cent. rate of return on the B.B.C.I. suburban con- 
version scheme. Doubtless the results would have 
been much more satisfactory but for the incidence of 
world depression. 

The Japanese electrification covers nearly 350 miles 
of route, but much of this line is of a suburban 
character, a considerable part of the service being 
provided by multiple unit trains. In view, however, 
of the different standards of life and, consequently, 
low rates of money wages, the average annual earn- 
ings per employee being 684 yen, or about £45 at 
current rates, it is difficult to draw any conclusions 
from the financial results of the Japanese Railways 
which could serve as a guide to British policy. 


AFRICA. 


Railways was 15] per cent. in 1934 and if fixed charges 
are included the figure is raised to 179 per cent.; in 
short, the gross receipts of the Algerian State Rail- 
ways cover but 66 per cent. of ‘their operating 
expenditure and about 55 per cent. of their annual 
financial outgoings. It is needless to point out that 
no company-owned railway could face such conditions 
for many years. It must not be thought that the 
high costs of electric traction are even mainly 
responsible for this state of affairs, because steam 
traction in Algeria is also expensive, as coal has to be 
imported and good water is not easily available. In 
Morocco about half the railway mileage is electrified. 
There are two different administrations, the Moroccan 
Railway Company and the Tangiers Fez Railway. 
The former had an operating ratio in 1934 of 86 per 
cent., but if interest and other charges were added to 
the the ratio to gross receipts became 
233 per cent. figures for the latter 
railway were 138 per cent. and 631 per cent. 

A far more useful exatmple is provided by the South 


have been or are under conversion to electric traction. 
The most recent mileage are over 514 track 
miles, of which 114 may be regarded as suburban. 
A distinctly unique feature of South African railway 
electrification is the much greater financial success 
of main line conversion than suburban conversions 
to electric traction. The late Sir William Hoy, when 
general manager in 1924, estimated, on caloulations 
made by the consulting eers, that the rate of 
return on net capital outlay in the case of the Sea 
Point and Dock lines would be 4-64 per cent. and in 
the case of the Cape Town-Simonstown suburban 
line no less than 13-45 per cent. These lines were duly 
electrified, cn a eae nc Em Aly ta 
schemes, actual results have been very from 
the most compiled estimates. The Monu- 
ment-Sea Point line was converted to electric traction 
by October, 1927, but owing to heavy financial losses 
was formally closed for traffic in 1929 and subse- 
— taken up completely in 1930. The Cape 

own-Simonstown line was converted to electric 
traction in 1928, but instead of earning 134 per cent. 
was still in 1935 stated to be incurring very heavy 


African Railways, where important main line mileages | P 


financial losses, though socially the results might be 
regarded as desirable. It is stated that the losses are 
largely due to the high prices charged for current ; 
in 1929 the cost of electric current exceeded the total 
steam running cost by £20,000 and total running cost 
was £95,000 more than by steam. 

The history of main line electrification in South 
Africa is far happier, and, indeed, it should have 
been, since the reports submitted to the South 
African Houses of Parliament jointly by the Railway 
Board, the General Manager, and Messrs. Merz and 
McLellan envisaged a 215 per cent. return on net 
capital outlay. Main line electrification has been 
steadily extended from the Pietermaritzburg-Glencoe 
section until it now embraces the Daimana-Harris- 
mith, Durban-Cato Bridge, and “Glencoe-Volksrust 
lines, while further extensions are envisaged including 
suburban routes radiating from J As 
contrasting the forecasts and the actualities one may 
place side by side the two following statements :— 

Extract from the Reporte on the Electrification of the 
l j -Glencoe Section of the Natal Main 
Line by Messrs. Merz and McLellan, Consulting Engi - 
neers, 1925.—‘‘ In conclusion, we would say that from 
what we have seen of the complete electrical instalia- 
tion, we are confident that when further experience 
has been gained in the operation of the system, and 
the initial difficulties to which reference has been 
made in this report have been overcome, the advan- 
tages of the scheme as a means of improving and 
cheapening the working of the traffic will be apparent, 
and also in due course the anticipated benefit to the 
community from the provision and distribution of 
power at cheap rates will be fully realised.” 

Extract from the Report of the General Manager of 
Railways and Harbours for the Year Ended March 
8lst, 1928,—‘‘ Experience with the system shows 
that, although electrification is undoubtedly an 
extremely efficient means of transport, the capital 
outlay is so enormous that only under the most 
favourable conditions of intensive traffic is there any 
prospect of meeting the additional cost in interest 
and other charges which the adoption of electric 
traction entails.” 





(To be continued.) 








A’ the Institution of Electrical Engineers on 
Thursday, July 16th, Mr. C. C. Paterson made a 
statement regarding the report of the electrical 
interference with broadcasting. One of the diffi- 
culties of ensuring good reception, he explained, 
was that certain plant and apparatus, in common 
use, emitted radiation which appeared as noise in 
radio receivers. The Post Office had a staff for deal- 
ing with the matter, and at present it handled 40,000 
complaints a year. It had no power to compel 
offending parties to prevent interference, but depended 
upon the good will of the general public. Only a few 
owners of troublesome apparatus refused to take 
steps to abate the nuisance. A few years ago the 
Institution of Electrical Engineers set up a Com- 
mittee composed of representatives of practically all 
interests affected to consider what could be done 
to eliminate electrical interference with radio recep- 
tion. That report had now been published. The 
Committee initiated researches for developing methods 
of measurement of interference and the best methods 
for its suppression. The British Standards Institu- 
tion co-operated in issuing standard specifications 
covering this work. It was felt that it was necessary 
to ensure that all electrical appliances should conform 
to those specifications and sold free from inter- 
ference, irrespective of whether they were manu- 
factured in this country or abroad, and the Committee 
came to the conclusion that this would only be 
possible with the aid of legislation. 

The proposals of the Committee include the sugges- 
tion that the Electricity Commissioners should be 
given powers to draw up regulations on the subject, 
and that the Post Office should be given powers to 
enforce the regulations. No special difficulty is 
expected in applying the regulations to new apparatus. 
The cost of the suppression device is in most cases 
only a small proportion of that of the appliance. In 
the case of appliances already in use it is suggested 
that this is a matter of State policy, which only 
legislation can decide. With a few exceptions, 
owners of offending apparatus are willing to bear the 
cost of installing the suppressing apparatus. 

The Committee also recommends that before 
regulations are drawn up the Electricity Commis- 
sioners should hear representations from all interested 
parties, and that appeals against the application of 
the regulations in partic instances should be 
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it in order. It will probably be some consider- 
able time before legislation regulations can be made 
effective, and the Institution of Electrical Engineers 
appeals to the general public to continue the good will 
on which the Post Office has been enabled to build 
up its very successful work of suppressing interference. 

The report discussed by Mr. Paterson states that 
there should be a difference of at least 40 decibels 
between the strength of the signal or wanted field 
and the interfering or unwanted field. A method of 
measurement has now been agreed upon and instru- 
ments have been developed which are capable of 
indicating with sufficient accuracy the amount of 
interference caused by much of the electrical appa- 
ratus which causes trouble. Technically, therefore, 
the position is that a method of determining inter- 
ference caused by many types of apparatus is now 
available, and in the majority of these cases it is not 
considered that any undue extra expense will be 
involved in the design and construction of such 
apparatus to bring the interference caused down to 
an acceptable standard. 

The apparatus which is likely to cause the most 
interference is comprised in the following groups. 
Most of the trouble from radio interference would be 
eliminated if these could be satisfactorily dealt with. 
(1) Lifts in buildings; (2) trollybuses and trams ; 
(3) household electrical appliances ; (4) small electric 
motors used in commercial premises; (5) “Neon” 
display signs ; (6) certain rectifiers for power plant ; 
(7) electro-medical apparatus. 

In addition to these items, the ignition systems on 
automobiles must be mentioned, although at present 
there is no apprecixble interference from automobile 
ignition with ordinary broadcast reception on its 
present wave lengths. If, however, such systems 
continue in use uncorrected, it is probable that there 
will be interference with television reception. How 
troublesome this may be will only be known when the 
television service begins. 

There are other groups of apparatus which might be, 
and occasionally are, the cause of radio interference, 
for instance, electric signalling gear on railways. 
So far as these groups are the cause of trouble, they 
will doubtless be corrected in due course, but they 
are not at the present time to be reckoned amongst 
the major causes of radio interference. 

The progress towards precise definition of the best 








_ Main line electrification in Africa is limited to 
important sections in Algeria, Morocco, and South 
Africa. It is understood that from a technical view- 
point the electrification of the Algerian main lines 
has been very satisfactory, but if one turns to the 
financial aspect the results are not so bright. For 
instance, the operating ratio of the Algerian State 





heard. There may be difficult cases of interference 
which involve an unduly high cost of suppression, 
and it is suggested that powers should be given to the 
Commissioners to allow or disallow appeals. Only 
when a complaint is received would the Post Office 
take action. Thé interference would be located, and 
the owner of the offending apparatus asked to put 





way of measuring the interference caused by appa- 
ratus in each of the above groups, and the most efiec- 
tive method of correction, is greater in some than in 
others, but with all of them it can be said that 
technically radio-interference correction is possible, 
although, from the point of view of cost, some cases 
are relatively more expensive to rectify than others 
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In all groups a considerable measure of radio- 
interference correction has been taking place during 
the last few years, as a result of Post Office activity, 
combined with voluntary application of the indicated 
remedies. But this has only been effected in individual 
cases and as the result of listeners’ complaints. 

The first case in which radio-interference correction 
was in effect made compulsory was that of traffic 
signals. The Ministry of Transport require all traffic 
signals to be supplied to British Standard Specifica- 
tion No. 505—1933. The fitting of correcting com- 
ponents was from the first one of the requirements 
of this B.S. specification, and the result has thus 
been achieved without serious difficulty. A second 


i ce sr ae 


HE increasing industrial demand for electricity in 

Cardiff and the surrounding districts has lead the 
Cardiff Corporation electricity department to decide to 
distribute in the near future at 33 kV in accordance with 
the practice adopted when a supply was given to Guest, 
Keen, Baldwins Iron and Steel Company, Ltd. Chiefly 
to meet the requirements of this firm, 33-kV metal-clad 
switchgear, with a breaking capacity of 750,000 kVA, 









33-kV Metal-Clad Switchgear. 


> 


coupling is employed for which advantages are claimed 
over previous methods of bus-bar selection, and which 
enables the change-over from one set of bars to the other 
to be effected in less than 6} min. without undue effort. 
The improvement has been obtained by coupling the 
movable circuit breaker to the fixed operating gear by 
means of a system of chains in cases which serve as radius 
rods, to be seen in Figs. 1 and 2. The series of dia- 
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Fics. 1 TO 3—33-KV METAL-CLAD SWITCHGEAR AT THE ROATH POWER STATION, CARDIFF 


case in which much practical progress has been made 
is that of trollybuses. 

Although the cost of correcting existing apparatus 
is undoubtedly higher than the cost involved if the 
apparatus is designed initially to be ‘“‘ interference- 
free,”’ it has been found that the cost of effecting the 
required degree of suppression of existing apparatus 
or plant is usually but a small percentage of its 
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has been installed at the Roath power station, which is 
one of the selected stations of the Central Electricity 
Board. The contract for this switchgear, the control board, 
and the relay board was placed with the General Electric 
Company, Ltd., of Witton, Birmingham. The metal-clad 
gear consists of eight units, housed in a building a short 
distance from the main group of power station buildings, 
and adjacent to the grid sub-station, thus enabling the 
power cables from the sub-station to the switch house to 
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be kept as short as possible. The 
control board and relay board are 
installed on the switchboard gallery 
in the generating station, which has 
a total capacity of 31,000kW. As 
the illustrations, Figs. 1 and 2, 
show, the switchgear is arranged in 
three compartments with brick 
dividing walls, an arrangement 
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which ensures maximum safety in 
the event of fire. There are two 
main banks of switchgear. The 
units control two outgoing feeders 
to Guest, Keen, Baldwins Iron and 
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Steel Company, Ltd., two 15,000- 





BREAKER 1M SERVICE POSITION ON REAR BUSBARS 
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Fic. 
BREAKER COUPLING 


original cost. Thus in the case of small apparatus it 
may amount to only a few shillings; for electric 
lifts in flats it will probably in many cases amount to 
£15-£25. 








Tue Secretary for Air has announced that a flying boat 
service between Bermuda and the United States is to 
be operated by Imperial Airways. Financial assistance 
is to be given by the Government and the service will 
be weekly in each direction. A capital grant not exceeding 
£34,500 will be made from the Colonial Development 
fund to the Government of Bermuda, which will make the 


ra 
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4—DIAGRAMS ILLUSTRATING FIVE POSITIONS 





necessary payments to Imperial Airways. 





kVA power station transformers 
and two transformers belonging to 
the Central Electricity Board. In 
addition to the circuit breakers 
controlling these feeders a bus- 
sectionalising breaker and: a bus-coupler breaker are 
provided, and when the latter is closed it joins the front 
and rear bus-bars together. A single oil circuit breaker 
on each feeder is arranged to couple either set of the 
duplicate bus-bars to the feeder cables. 

Bus-bar selection, which, of course, can only be effected 
when the circuit breaker is open, is obtained by isolating 
the circuit breaker and moving it along the transfer rails 
until it is directly below the other set of bars, when it is 
raised to the service position and closed. Owing mainly 
to the elimination of a chamber containing connections 
from both sets of bus-bars, this well-known method of 
selection is claimed to be the safest from an electrical 
point of view. Compared with the type of unit in which 
oil-immersed bus-bar selectors are incorporated, the 
quantity of oil is also considerably reduced. A type of 
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grams, Fig. 4, illustrates the five different positions normally 
occupied by the coupling. In all positions of the circuit 
breaker it is always coupled to and can be operated by the 
solenoid-operating mechanism. A circuit breaker is shown 
in Fig. 3 in its fully lowered position ready for 
withdrawal from the unit. Complete removal of the 
breaker can be effected quickly by the removal of four 
bolts from the couplings between the chain cases. 

A distinctive feature of this metal-clad switchboard is 
the absence of compound-filled bus-bar chambers, which 
are replaced by bakelized paper condenser bushings to 
diminish fire risk, These bushings extend from the com- 
pound-filled tee joint chamber on one unit to similar 
chambers on adjacent units, the bushing tubes being 
enclosed in metal to protect them from damage. The 
section of the bushing which passes through the joint 
chamber (Fig. 5) is bound with wire, and is in metallic 
contact with the bushing foil. This enables the outer 
sheath of the bushing to be earthed and permits a com- 
pound tight joint to be made by means of a stuffing gland 
and lead yarn. In addition to making a perfect seal, the 
joint provides the flexibility necessary to take up any 
longitudinal movement of the bar resulting from expan- 
sion and contraction. 

A compound-filled tee joint is employed to enable the 
connection to be made between the spout insulator carry- 
ing the isolating socket sand the bus-bar itself, but it will 
be observed from Figs. 5 and 6 that it has been possible to 
reduce the quantity of compound to a minimum. Owing 
to the form of the conductors and the use of correctly 
shaped static shields, it has been possible to obtain an 
even voltage gradient and uniform low stress throughout 
the tee joint chamber without large thicknesses of com- 
pound. This reduction of compound results in a con- 
siderable saving in weight while owing to the ease with 
which the heat generated can be dissipated a much larger 
ampere capacity is possible for a given temperature rise 
than that obtainable with the older forms of metal-clad 
switchgear with compound-filled bus-bar chambers of 
considerably greater dimensions. The electrical efficiency 
of the insulation of condenser bus-bars can readily be 
determined by subjecting it to a watt loss test with the 
aid of a Schering bridge. 

In accordance with the General Electric Company’s 
standard practice, each circuit breaker is electrically 
operated by a solenoid. The top plate consists of a single 
rolled steel plate supporting the operating linkwork. The 
oil circuit breaker tank is made entirely from rolled steel 
plate, and has interphase barriers which serve to reinforce 
the tank, in addition to providing a separate compartment 
for each phase. The moving contacts are carried by steel 
rods shrouded by bakelised paper tubes, and are insulated 
from the contacts by Panilax paper boards. The arc 
control pot fitted to the breakers brings as much oil as 
possible into intimate contact with the arc, and causes the 
heat to be extractéd from it without decomposing more 
than a minimum quantity of oil into free carbon and gas, 
which are causes of breakdown. By causing the arc to 
act upon a large oil surface, the heat is absorbed by 
reason of the specific heat of the oil and the formation of 
vapour, which almost immediately recondenses into liquid. 

The arc control pot consists of a chamber surrounding 
the fixed contacts. A stack of plates composed of a strong 
insulating material is fixed to the underside of the pot 
and when saturated with oil they possess the necessary 
resistance to arc erosion. : 

The design of the pots allows for the very. large internal 
peak pressure liable to be met with. A rectangular passage 
formed by openings cut in the plates allows the moving 





arc contact to enter the pot, and as the clearance in these 
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openings is reduced to a minimum the are contacts are 
virtually sealed inside the enclosure when the breaker is 
With the exception of the lowest plates, the 


closed, 
openings are shaped to form an oil reservoir at one side 
of the passage. Each alternate plate is also shaped to 
give an outlet from the enclosure so that as the contact 
descends through the passage the outlets are uncovered 
in sequence. When the contacts begin to part an arc is 
struck in the space above the plates, thereby causing an 
instantaneous generation of gas under high pressure, 
which cannot escape until the contact has descended 
sufficiently to uncover the first outlet, when a rapid stream 
of oil is ejected across the arc, giving a high-pressure 
blast. At the same time another stream descends in an 
axial direction through the length of the arc. As each 
succeeding outlet is uncovered a fresh jet of oil is forced 
across the arc, with the result that it is split up and 
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FiG. 5—-SECTION THROUGH TEE JOINT CHAMBER 


brought into contact with a large surface of oil, thus 
facilitating the extraction of heat from the are and 
causing effective de-ionisation and rapid are extinction. 

The = fixed contacts mounted on the side of the are 
control pots are to be seen in Fig. 7, which also shows the 
auxiliary contacts after successfully rupturing over 
1,000,000 kVA. The potential transformer to be seen in 
Fig. 8 is in accessible position, to facilitate inspection, 
which can be carried out while the breaker is on load. 
Mounted at the rear of the breaker the transformer is 
equipped with self-contained manually operated raising 
and lowering gear consisting of chains attached to the 
tank. The method of attachment makes it impossible to 
lower the tank and to leave the transformer plugged in 
or to raise the transformer while live metal is exposed. 
The current transformers are housed immediately above 
the potential transformer and it is only necessary to break 
one connection to remove them from their housings. 
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Fic. 6-—SECTION THROUGH SPOUT HOUSING 


After the gear had been erected on site the current trans- 
former chambers were filled with *‘ Penetrol.” 

As the phases are either in entirely separate chambers or 
have earthed metal interphase barriers interposed between 
them, it is impossible for an interphase fault to occur on 
any part of the unit and as the cable box has phase 
barriers, the separation is carried through to the cables. 

A distinctive feature of the main control board, Fig. 9, 
built up of steel plate cubicles with double doors giving 
access to the back, is that with the exception of the trans- 
former tap changing panel use has been made of miniature 
indicating instruments with 4in. dials. These instruments 
are mounted flush with the panels and indicate amperes, 
megawatts, megavars, and power factor according to the 
circuits controlled. Needless to say, the use of small 
diameter instruments for a large number of circuits 
greatly reduces the length of the control board and effects 
a considerable saving in floor space. At the top of the 
board there is a mimic diagram representing the complete 
system under control. 

All the outgoing feeders are indicated by arrows and 
the oil circuit breakers by circles. By colour illumination 
the diagram automatically shows the condition of all 
circuits and whether breakers have been operated inten- 
tionally or by the protective gear. 

The use of a miniature indicating type of control board 





necessitated a radical change in the design of the mimic 
diagram from that usually employed by the G.E.C. In 
the new design the semaphore discs which usually represent 
oil circuit breakers and isolating links have been dispensed 
with, as well as all indicating lamps arranged near the 
breaker control switches for showing the state of the 
circuit. In their place a group of seven pigmy lamps is 
used for the feeders, three for the bus section oil circuit 
breaker, and two for the bus coupler circuit breaker, all 
incorporated in the diagram itself. The main metal-clad 
bus-bars are represented by two chromium plated metal 
strips, extending throughout the length of the board. 








Fic. 7—ARC CONTROL POTS AND ARCING CONTACTS 


Besides the lamps mentioned, there is a lamp indicator 
to show that the tripping circuit is energised. 

The oil circuit breaker control switches are of similar 
design to those fitted to standard G.E.C. control boards, 
but in addition to the usual contacts there are auxiliary 
contacts which operate a white light and alarm bell when 
an oil circuit breaker is tripped by a fault, while a patented 
sequence device prevents a controller being closed twice 
in succession without first moving the handle to the trip 
position. After they have been operated the controllers 
are returned to the neutral position by a spring. As 
Fig. 9 shows, the synchronising voltmeters and synchro- 
scope are mounted on a swing bracket attached to the left- 
hand end of the board. 

Since the main control board is fitted with miniature 
indicating instruments and is therefore of small dimen- 











Fic. 8—-REAR VIEW OF UNIT SHOWING POTENTIAL 
TRANSFORMER 


sions, it became necessary to mount the protective relays 
on a separate relay board to be seen in Fig. 10. The two 
boards are interconnected by small cables in conduit and 
are erected in line with one another. Constructed on similar 
lines to those of the control board, the relay board has 
three main panels and the equipment and auxiliary 
apparatus on the centre panel belongs to the Central 
Electricity Board. The protective relays on this panel 
are for the C.E.B. transformer feeder lines and consist 
of (1) two D.P. overload relays with restricted earth 
leakage protection, the overload time settings being from 
0 to 2 seconds, and the leakage fault settings from 20 to 
100 per cent. full load ; and (2) two separate unrestricted 
earth leakage relays. Relays mounted on the two outside 
panels are for the protection of a feeder to Guest, Keen, 
Baldwins Iron and Steel Company, Ltd., and one of the 
power station transformer feeders. 

For the protection of all the feeders the McColl cir- 








culating current system, with McColl biassed beam 
relays with triple-pole overload protection as a “ back up ”’ 
protection, is employed. The power station trans-- 
formers are fitted, in addition, with Buchholz protective 
relays, actuated by the gas pressure produced in trans- 
formers on the occurrence of a fault. Minor faults cause 
one pair of contacts of a relay of this type to complete a 
circuit of a red lamp on the control board, whilst if a trans- 
former is dangerously overlpaded and many large gas 
bubbles are formed, a second pair of contacts closes and 
trips the oil circuit breaker before damage is done. 

On the right-hand panel of the relay board there is an 
additional triple-pole overload relay for the protection of 
the bus-section unit. No protection is provided on the 
bus-coupler oil circuit breaker. While all the protective 











FiG. 9—-MAIN CONTROL BOARD 


relays are operated from current transformers mounted in 
the metal-clad switchgear, separate transformers serve 
for the instruments and where metering is necessary two 
extra transformers are used. 

The rupturing capacity test comprised a B-3-M B-3-M B* 
duty cycle at approximately 100 per cent. rating of the 
breaker. These tests were supplemented by others at 
10, 30, and 60 per cent. capacity, as recorded in a table 
on page 92. The initial line voltages on the three 
parts of the tests were 38-5, 37-5, and 37-3 kV. 

On the first or “ A ” part of the test, the circuit breaker 
cleared a short-circuit current of 13,500 R.M.S. amperes, 
at a recovery voltage of 97 per cent. of the rated voltage. 
The power broken was thus 750,000 kVA, and the corre- 
sponding value based on the rated voltage 775,000 kVA 




















FiG. 10—RELAY 


BOARD 


The maximum time of arc duration which occurred on the 
white phase was 2-09 half cycles, the corresponding arc 
length being 2-9in. 

On the “ B ” part of the test the circuit breaker closed 
on to a current of 33,000 peak amperes, and cleared a 
short-circuit current of 12,400 R.M.S. amperes. The 
recovery voltage was 92-5 per cent. of the rated voltage, 
and the power broken 655,000 kVA. Based on the rated 
voltage, the corresponding value is 709,000 kVA. The 
maximum time of arc duration on this part of the test was 





and 3 an interval 


* B signifies break circuit ; M make circuit ; 
of 3 minutes. 




















92 





THE ENGINEER 





JuLty 24, 1936 








3-3in. 


On all three parts of the test the breaker operated 
sharply and easily, and there was but a slight emission of 


Vg Generator voltage. 
Vp Phase voltage across poles of test piece. 
Iz Short-circuit current in red phase. 








smoke or oil from the vents ; the total quantity of oil lost 
on the complete duty cycle was approximately 0-7 gallon. 
To ensure that the breaker had a satisfactory factor of 
safety, it was subject to an over-capacity test, during 























3-84 half cycles, and the corresponding arc length 3-4in. 

On part C of the test, which was a further make-break 
duty trial, the breaker closed on to a short-circuit current 
of 36,000 peak amperes and cleared a current of 12,900 
R.M.S. amperes, at a recovery voltage of 94 per cent. of 
the rated voltage. The corresponding value of kVA 
broken was 692,000, or, based on the rated voltage, 
735,000 kVA, the maximum time of are duration being 
3°19 half cycles, and the corresponding total are length 





Iw Short-circuit current in white phase. 
I Short-circuit current in blue phase. 
Vx Voltage across reactors and resistors. 


FiG. 11—OSCILLOGRAMS OF FULL LOAD TEST ON THE THREE PHASES OF A 33-KV 





A High-Speed R.A.F. Rescue 
Boat. 


happens that a land type machine may find itself several 


reach of the normal steamer routes. A forced landing in 
such circumstances places the occupants of the machine in 
somewhat desperate straits, in view of the fact that even 
with flotation gear fitted the aeroplane is not designed or 





B Instant of break. 


Vre Recovery voltage at break. 


intended to act as a seaworthy craft for more than a very 
few hours. Any hopes of rescue are then largely dependent 
on the speed with which help can arrive. Thanks to 
directional finding wireless, the question of locating the 



































which it dealt with more than 1,000,000 kVA in a| wreck may be relatively simple, so that slow speed 
perfectly satisfactory way. Although a moderate| searching by ships is often unnecessary. The rescue 
amount of burning occurred at the arcing contacts | vessel must have, in addition to everything likely to 
| Recovery Peak } | 
R.M.S. | voltage per kiloamps R.M.S. Are duration 
Value, per cent.) Duty cycle. | Power factor.) line volts, | cent. of rated in first kiloamps |kVAf broken) in half 
| 3 voltage. | half cycle.* broken.* | | cycles.* 
c an 1-28 73,900 12-5 
B 0-1 37-2 100-0 | 2-6 1:27 (73,500) 6-64 
| 3-35 1-31 12-1 
10 < 2 — i— —! 
| { 2-9 1-30 73,200 6-6 
jf AMB | 0-1 5 | OT 2-05 1-31 6-65 
\} 3-2 1-33 (75,100) 7-38 
' 9-3 | 3-89 224,500 3-77 
B 0-1 | 38-0 | 100-0 | 6-3 3-92 4:95 
| | 10-3 3-95 (224,100) 4-32 
30 | 2 —~aal seit iat altel 
| | | 7-8 3-92 229,000 4:33 
MB 0-1 | 36-1. | (100-5 7:68 4:0 3-54 
6-0 4-03 (227,700) 3-67 
| 24-9 9-13 468,000 2-61 
B 0-1 38-5 87-6 30-3 9-6 (535,000) 3-3 
* | 21-8 9-34 2-52 
60 2 2 aes: 3 ! ina . 
17-7 10:4 612,000 3-3 
|| MB 0-1 373 | 98-0 26-7 11-4 (625,000) 2-52 
U 24-9 11-0 2-52 
( | 23-6 12-6 760,000 1-64 
| B | Ol 38-5 97-0 | 38-5 13-5 (775,000) 2-09 
|| | 36-3 14:5 1-91 
} Signer SER hs \ 
|| | 22-0 12-0 655,000 3-64 
100 <| MB | 0-1 37-3 | 92-5 33-0 12-6 (709,000) 3-27 
| 29-8 12-6 2-55 
| ees Zs aes 
| 36-0 13-2 692,000 2-55 
MB 0-1 37-3 | 94-0 | 22-5 12-4 (735,000) 2-55 
[ 35-0 | 18-0 3-19 
| 29-5 17-1 | 1,061,000 3-0 
133 | B | 0-1 | 38-5 | 106-5 34-0 19-8 (992,000) 1-77 
approx. | ! . 2570 15-1 | 2-96 
* Where phase values are given read y W. 
{B. 
+ kVA based on the R.M.S. current broken and recovery voltage. 
kVA figures in brackets based on the R.M.S. current broken and rated voltage. 
after the test, the breaker was capable of carrying | improve its capabilities as a reliable high-speed sea boat, 


its normal load without first receiving attention. The 
main contact surfaces were unmarked, and the plates of 
the arc control pots showed little erosion. Oscillographs 
of tests on all three phases are given in Fig, 11. 











THE Jarrow Town Council has decided to urge the con- 
struction of a coal distillation plant in the district. 




















accommodation and equipment to deal with casualties, 
since the presence of the aeroplane on the sea at all may be 
due to a crash in the first instance. Whilst the conditions 
of weather and sea may be perfectly calm and the crash 
the result of other causes, they may be quite the reverse, 
and the vessel needs to be seaworthy and to carry a crew 
adequate for the seamanship required for boarding and, if 
possible, securing and towing the wreck. 


THE range and speed of aircraft is such that it frequently 


hundred miles from shore and over seas which are out of 





S Arcing contacts separate. 


M-B Duration of short circuit. 








Air Force by the British Power Boat Company, of Hythe, 
Southampton, and made a high-speed long-distance trial 
trip from Grimsby to Southampton, which was the subject 
of a Journal note on June 5th last. She has now been 
taken over by the R.A.F. The specification called for a 
vessel having a continuous maximum speed of 32 knots, 
at which speed the cruising range was to be 500 miles. 
At cruising speed the range was to be 800 miles. Living 
accommodation for a crew of eight was required and was 
to be sufficient to allow the vessel to remain at sea, on 
patrol or when changing station, for several days at a 
time. In addition, sick bay accommodation for four 








8-B Duration of arc. 
Vt Restriking transient voltage. 
Vr Recovery voltage at final break. 






750,000-KVA CIRCUIT BREAKER 





casualties with room for emergency operation or similar 
medical attention was specified. Full wireless gear and 
directional finding gear was also required. 

We inspected the boat on Saturday last, July 18th, on 
Southampton Water and ascertained that the specification 
had been amply fulfilled. The vessel has a length of 64ft. 
and a draught aft of 3ft. The lines are typical of her 
builder’s products. She has a forepeak forward, the hatch 
of which is used as a lookout:position and which makes a 
useful boatswain’s store. Coming aft, a second hatch 
leads into the forecastle built to sleep eight men. Four 
bunks are provided around the sides and four pipe berths 
are fitted above. A galley leads off the after end and 
lavatory accommodation is provided forward. The 





RESCUE BOAT) 


HIGH -'SPEED R.A.F. 


galley is equipped with thermos containers in which a full 
hot meal can be kept ready for use either when conditions 
do not allow its preparation or when an additional supply 
is required. Gas cooking is used, two cylinders providing 
the fuel supply. Bulkheads aft the forepeak and aft the 
galley divide this part of the boat into water-tight sections. 
In the bulkhead aft the galley a small sliding serving hatch 
is fitted, leading to the wardroom. The chart house is 
situated about ’midships and is entered from the deck by 
a door aft on the starboard side. Immediately alongside 
the entrance is the wireless cabin, in which directional 
finding gear and ordinary sets are placed. The control 
position is to port at the forward end of the chart house and 
provides excellent visibility in all directions through the 





Such a vessel was recently constructed for the Royal 





chart house windows. The forward end is equipped with 
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two windscreen wipers and a Kent’s rotating type clear- 
view screen. 

The engine, instrument gauges and revolution counters 
are grouped on an instrument board, while the compass 
is fitted on a chart table which runs the width of the chart 
house along the forward end. The wheel is mounted on 
the vertical face of this table. Within the “‘ wings” of 
the chart house, which is of the trunk cabin type, are two 
berths for the use of officers. The wardroom is forward of 
the chart house and is entered by lifting a flap in the chart 
table on the starboard side. It forms the sick bay and 
has ample accommodation for the purposes envisaged. 

Aft of the chart house is the engine-room, in which are 
fitted three Power-Napier ‘Sea Lion” marine engines, 
which are interesting conversions of the Napier ‘‘ Lion ” 
aero-engine to marine work. They drive forward through 
V gear-boxes and thence aft along the propeller shafts to 
the triple screws. A bulkhead forward of the engine-room 
separates it from the chart house and forms yet another 
water-tight division of the hull, of which there are six in 
all. Aft the engine-room quarters for four N.C.O.’s are 
provided, and in the stern a large self-draining cockpit is 
arranged, from which salvage operations on the plane can 
be carried out. It is equipped with towing lines, a stern 
anchor, bollards, &c. 

The performance of the boat on Saturday was remark- 
able, especially in view of the weather conditions at the 
time. The wind velocity was given as 55 m.p.h. with 











R.A.F.[[RESCUE BOAT 


gusts reaching 61 m.p.h., so that a fair estimate could be 
made of the boat’s performance in rough weather. Speeds 
of about 35 knots were attained in both directions and the 
boat behaved admirably. Although conditions in the 
chart house were somewhat cramped owing to the presence 
of some twenty persons, no difficulty was experienced in 
handling the helm, which actually is designed on auto- 
mobile lines to give positive and somewhat irreversible 
steering. The most impressive part of the boat’s behaviour 
was probably the absence of “ thumping,” which might 
have been expected in a planing boat at that speed in the 
short seas encountered. The engine position well aft may 
have assisted in the elimination, but the motion was much 
nearer to ordinary steady pitching than would have been 
expected. Cross seas, following seas, or approaching seas, 
or seas on either quarter, bow or stern, seemed to have 
no adverse effect on her behaviour as each was tried. A 
certain amount of spray came aboard, but otherwise the 
boat was quite dry and the after deck was comfortable. 
The engine noise in the chart house, in spite of the V drive 
gear-boxes, was no more than would be expected in a car, 
and conversation was easy in normal tones. Mr. H. Scott 
Paine, her designer, who was at the wheel, is responsible 
for the development of the hull form and the design of 
propellers, rudders, and steering gear, as well as the 
adaptation of the engines and the gear-boxes. He is to 
be congratulated on the production of a very fine boat. 








Aw LIypustrriat Firm.—On Friday last, July 17th, we 
were invited to attend the premiére of a recent film 
release. The film was prepared by Gaumont British, Ltd., 
for International Combustion, Ltd., of Aldwych House, 
W.C.2, and depicted the factory of the company at work. 
To secure cohesion a contract for a large variety of 
machines ordered for gold mining work in South Africa 
was followed through the shops. The contract was 
sufficiently large to enable a good impression of the 
variety of work undertaken to be obtained. The operators 
are to be congratulated on the results, which were excellent, 
the more so as continuity was made very difficult, since 
long periods of time had to pass between the shooting of 
one operation and the next and, in addition, because the 
film was taken entirely during normal working hours and 
without interruption of the shop routine. International 
Combustion, Ltd., did not allow any use to be made of the 
art of “ faking,” which made the work still more difficult, 
but the result makes that proviso a wise one. The use of 
such a film by engineering firms for propaganda and for 
educational purposes is of great value, especially when 
overseas customers or staff are to be dealt with, and we 
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The Union-Castle Motor Liner 
Dunnottar Castle. 


THE new twin-screw motor liner “‘ Dunnottar Castle,” 
which left London on July 3rd on her maiden voyage in 
the Union-Castle Mail Steamship Company’s service 
between the United Kingdom and South and South-East 
Africa, is a notable addition to the long list of vessels con- 
structed for the Union-Castle Line by Harland and Wolff, 
Ltd., during the last half century, and she will be followed 
shortly by a sister vessel, the ‘**Dunvegan Castle,” at 
present fitting out at Belfast. 

The “ Stirling Castle,” of 25,550 tons, and the “‘ Athlone 
Castle,” of 25,564 tons, sailed from Southampton on their 
maiden voyages in the company’s weekly mail service to 
South Africa on February 7th and May 22nd respectively, 
and thus, during 1936, the Union-Castle Line will have 


fresh water which flows in a closed system and which is 
cooled by a. fresh water cooler; salt water is circulated 
through the oil coolers and the fresh water coolers. 

On the port and starboard sides of the main engine-room 
are installed the various auxiliaries and pumps. 

The electric supply is provided by four 350-kW gene- 
rators, driven by oil engines of the Harland-B. and W. 
two-stroke, single-acting, poppet-valve, uniflow type, each 
having six cylinders, 280 mm. bore by 500 mm. stroke and 
running at 330 r.p.m. 

In the engine casing are fitted two waste heat boilers, 
which utilise heat from the main engine exhaust gases 
when at sea and which are also fitted for oil burning. 
A single funnel of low and streamlined design is fitted at 
the casing top; it accommodates the main and auxiliary 
engine silencers. 

All the deck and engine-room auxiliaries are electrically 
driven. 


’ 





A special feature is the installation of the ‘‘ Harlandic ’ 








UNION CASTLE MOTOR 


placed in service four new passenger and cargo vessels, 
with a total tonnage of over 81,000 tons. 


GENERAL Desien. 


The “ Dunnottar Castle” is a twin-screw motor vessel 
and her principal dimensions are as follows :—Length 
overall, about 560ft.; length between perpendiculars, 
530ft.; breadth moulded, 71ft. 6in.; depth moulded, 35ft.; 
gross tonnage, 15,007. 

As shown by the accompanying engraving, the vessel is 
designed on modern lines and has a well-raked rounded 
stem and a cruiser stern, two masts, and a single low type 


| streamlined funnel. 


There are three complete steel decks, also a lower deck 
forward and aft of the machinery space, a long promenade 
deck and a forecastle deck, an upper promenade deck, and 
a boat deck. 

The hull is divided into ten water-tight compartments 
by nine water-tight bulkheads, all extending to the 
upper deck, and there is a continuous, double bottom 
arranged for fresh water, water ballast and oil fuel, 
the fore peak being a for fresh water or ballast 
and the after peak for water ballast. fresh water 
tanks are also arranged at the sides of the shaft tunnel aft, 
and deep oil fuel tanks are fitted across the vessel forward of 
the auxiliary machinery . There are two cargo 
holds forward and three abaft the machinery e, 
with corresponding cargo *tween decks to mais say of 
upper deck. Nos, 1, 2, 3, and 4 lower holds are arranged 
for ordinary cargo and No. 5 hold and the remaining cargo 
*tween decks are arranged for the carriage of citrus fruits, 
&c., certain of the compartments being specially arranged 
for chilled or frozen produce. 

The cargo hatches to the five holds are served by fourteen 
tubular steel derricks, including a 30-ton derrick at No. 2 
hatch, which is of large size for shipping special loads 
The derricks are worked by twelve Laurence Scott electric 
winches, those at No. 2 hatch being specially designed to 
deal with heavy lifts. An electrically driven warping 
winch is fitted forward and two electric warping capstans 
aft. 

The refrigerating machinery is by J. and E. Hall, of 
Dartford, the temperature of the cargo spaces being 
regulated by cooled air circulation, while the spaces for 
chilled or frozen produce are also fitted with a system of 
brine grids. The vessel is fitted with streamlined semi- 
balanced rudder operated by electric-hydraulic steering 


gear. 


PassENGER ACCOMMODATION. 


Passenger accommodation of a high standard is 

for first and tourist class passengers. The first provides 
for 258 passengers in one, two, and three-berth rooms 
fitted with cot beds,a number of special rooms being 
furnished with adjacent private bathroom, whilst the 
tourist class accommodation provides for 250 passengers 
in two and four-berth rooms. 


PROPELLING MACHINERY. 


The twin-screw main engines are of the Harland-B. and W. 
double-acting, two-stroke, airless-injection type, each 
having nine cylinders, 450 mm. bore by 1200 mm. 
stroke. The design embodies the uniflow scavenge system 
and the tuned exhaust pipe principle. 

Two rotary blowers of the positive displacement type 
are fitted at the back of each engine to provide the 
scavenge air. The blowers are chain driven from the lay 
crankshaft, each blower comprising two rotors, each 
having four vanes working in a machined casing. 





hope the scheme will be used more extensively in the 
future as a good means of demonstrating that British 
manufacturing methods are not quite so out of date as is 
sometimes imagined abroad. 





A thrust block of Harland-B. and W. type is incor- 
porated with each engine bed-plate at the after end, and 
is oil cooled from the main forced lubrication system. 
The engine cylinder covers and jackets are cooled by 











LINER DUNNOTTAR CASTLE 


electric clock control, which keeps correct ship’s time 
during the whole voyage. The water-tight doors on the 
tank top are electrically operated from the captain’s 
bridge and are of the builders’ design. 

Fire protection arrangements are fitted to the latest 
Board of Trade requirements and include a fire detection 
and extinguishing system for cargo spaces and the 
sprinkler extinguishing system throughout the accom- 
modation. 








SIXTY YEARS AGO. 





To regard with contempt or supercilious indifference 
the slow and painful steps of the pioneers of invention 
or discovery is surely the mark of an ignoble mind. So 
we wrote—or should we say quoted ?—in a leading article 
in our issue of July 28th 1876 in the course of which we 
extended our approval to a scheme which had been 
advanced for the establishment of a permanent science 
museum. The scheme had been propounded at a meeting 
of the Royal Commissioners for the Exhibition of 1851 
and covered the erection of a building to serve as a national 
museum and library of science. At first the suggestion 
had aroused little interest but the success of the Loan 
Exhibition of Scientific Instruments at South Kensington 
which for the first time brought together such objects as 
Stephenson’s ‘“ Rocket,’’ Symington’s marine engine of 
1788, and many other rare objects encouraged the pro- 
secution of the idea. Dr. Hooker, the President of the 
Royal Society, headed a deputation to the Lord President 
of the Council and urged on behalf of those connected 
with the organisation of the Loan Exhibition that steps 
should be taken by the Government to form a permanent 
museum containing scientific apparatus and appliances 
and chemical products. It was pointed out that there 
was nothing in this country like the Conservatoire des 
Arts et Métiers in Paris—established by the French 
revolutionists in 1794 as a technical museum_combined 
with a teaching body. The Patent-office Museum opened 
in 1857 had been established almost entirely through the 
zeal of one man, Mr. Bennet Woodcroft, the Superin- 
tendent of Specifications, but the Commissioners of 
Patents, the custodians of the collection, cared very 
little for it. That collection consisted largely of models 
handed over to Woodcroft when he was Professor of 
Machinery at University College, London, by the Royal 
Society of Arts from its ‘‘ repository ” supplemented by 
a number of machines and appliances which Woodcroft 
in his energetic way had collected together. It was 
Woodcroft, it will be recalled, who in 1854, as we mentioned 
a fortnight ago, acquired the relics of the Symington 
engine and paid ‘for their reinstatement by John Penn. 
The Patent-office Museum, we said in our leading article, 
had always been miserably housed and wretchedly cared 
for, a reference no doubt to the ugly iron buildings, 
commonly known as the ‘“ Brompton boilers,” to which 
at an early stage in its history it had been consigned and 
in which it remained for a number of years after the scheme 
for the establishment of a permanent science museum 
had been first broached. We were of the opinion that 
the exhibits in the Patent-office Museum would form an 
admirable nucleus for the new establishment. It was 
known too that some of the owners of objects shown at 
the Loan Exhibition had promised to allow them to remain 
if a permanent collection were formed. The idea thus 
put into circulation took some years to fructify. It was 
not until 1883 that the Patent Office collection and the 
scientific section of the Science and Art Department at 
South Kensington were united to form the Science Museum 
as we now know it. 
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The Manufacture of Modern 
Rolling Mill Gear Units. 


Wuutst much has been published on rolling mill drives 
and their duties, comparatively little has been written 
concerning the methods used in their actual manufacture, 
which have been subjected to considerable changes during 
the past few years. 

At the works of David Brown and Sons (Huddersfield), 


ah 











together, and also to the underframe with specially 
strengthened corner pillars, the roof, side, and end panels 
being of 16 S.W.G. steel. The steel key sheeting for the 
floor is welded on to the flush-finished underframe, advan- 
tage being taken of this point to provide increased height 
inside the compartments, and the increased width over the 
body side also gives additional length for the beds. 
Accommodation is provided for six first-class and fourteen 
third-class passengers, with a first-class lavatory and a 
compartment for the attendant at one end of the car and 
two third-class lavatories at the other. In the con- 























GENERATING A HELICAL PINION BY THE HOBBING PROCESS 


Ltd., those gears which are the most highly stressed part 
of any gear unit are now produced by the hobbing process 
usually associated with marine turbine gearing. Genera- 
tion of the teeth in this manner and the employment of 
heat-treated high-tensile steels is calculated to ensure 
the quietness and efficiency obtained in modern rolling 
mill plant. Again, experience has confirmed that these 
comparatively fine-pitch gears are much stronger than 
the cumbersome, coarse-pitch gears which at one time 
were in use, as the accurate generation of the teeth 
ensures proper distribution of the load over the maximum 
number of teeth. 

Large small-pitch, double-helical wheels are produced by 
a double-headed hobber, claimed to be the largest of its 
kind in the country. It employs relief-ground hobs 
simultaneously on both helices. Equipped with special 
dividing mechanism and electrically driven, gears up to 
14ft. 3in. diameter and 8ft. face width can be dealt with. 
The pinions, made from carbon forged steel and integral 
with their shafts, are a similar manufacturing proposition. 
The accompanying engraving illustrates a pinion being 
generated by the hobbing process on a companion machine 
——a double-headed pinion hobber. Right and left-hand 
helices are produced, a centre gap being required in both 
wheel and pinion for clearance when cutting. 

Another development of recent years is the fabrication 
of large beds for this type of plant, resulting in a saving 
in weight, whilst considerably increasing the strength. A 
typical bed-plate is constructed throughout from standard 
rolled steel section, braced by flat plates. Massive 
cast steel bearing pedestals are welded into the bed-plate, 
thus forming one self-contained, electrically welded unit. 








L.M.S. Composite Sleeping Cars. 


THE first of an order for thirteen composite sleeping 
cars which are being built at the Derby works of the L.M.S. 
Railway Company has recently been put into service. 
These vehicles, which are 69ft. long and 9ft. 2}in. wide, 
are fitted with six-wheel bogies. The underframe and 
bogies follow the general standard method of construction, 
being built up from rolled steel sections, the only new 
departure being that riveting has been dispensed with in 





struction of the vehicle special attention has been given 
to the elimination of noise, the underside of the key 
sheeting being sprayed with asbestos }in. thick, while 
cork slabs are fitted into the steel floor sheets and cemented 
by a bitumastic solution, finally being covered with felt, 





FIRST - CLASS COMPARTMENT 


lino and carpet. The corridor and compartment partitions 
are made up of two layers of tongued and grooved boards 
with sheet asbestos between them. The body side finishing 
in the corridor and compartments is laid on tongued and 
grooved boards, the rebates for which are first lined with felt. 














NEW L.M.S. COMPOSITE SLEEPING CAR 


favour of electric arc welding. The body structure, which 
forms an integral part of the underframe, is constructed on 
similar lines to the first-class sleeping cars recently put 
into service by the L.M.S. The roof consists of steel angle 
cant rails and roof sticks welded together, the body side 
pillars are secured to pressed steel box brackets which are 
welded to the underframe and cant rail respectively, while 
the body ends are also built up from steel angles, welded 


A “Thermotank’’ equipment provides combined 
heating and ventilating throughout the car by means of 
punkah louvres in each berth. The ventilating unit is 
housed above the vestibule ceiling, at the same end of the 
car as the attendant’s compartment, and consists of an 
electric motor, fed from the coach lighting equipment, 
driving a centrifugal fan at each end of the shaft. The 
discharge from one fan passes directly into the main cold 





air distributive duct and that of the other passes over a 
steam-operated heater prior to entering the main hot air 
duct. A control board is fitted in the attendant’s com- 
partment, provision being made for three fan speeds, and 
there is also a valve governing the steam supply together 
with a dial thermometer showing the temperature of the 
air in the hot duct. Metal, heavily lagged, is used for the 
distributive ducting and the main hot and cold ducts are 
carried on the roof in order to avoid any encroachment 
upon the luggage space provided over the corridor ceiling 
in the third-class berths. The roof ducts are protected 
throughout their length by a cowl, and branch ducts, 
housed behind the ceiling or the coach finishing, connect 
the louvres to the roof ducting. Access to the ventilating 
unit is readily secured by means of removable panels 
in the vestibule ceiling. Although the capacity of this 
unit is sufficient for the complete heating of the coach, 
auxiliary steam heaters, under the control of the passengers, 
are provided to meet the wishes of those who desire some 
alternative source of heat. 

For the foregoing description of the new L.M.S. sleeping 
cars we are indebted to the chief mechanical engineer, 
Mr. W. A. Stanier. 








THE INSTITUTE OF METALS. 


THE twenty-eighth annual autumn meeting of the 
Institute of Metals will be held in Paris from Monday, 
September 1]4th, to Friday, September 18th, by invitation 
of the Bureau International des Applications de |’Alu- 
minium, with the co-operation of the Chambre Syndicale 
des Métaux & Paris. The office of the honorary local 
secretary will be at the Maison de la Chimie, 28 rue St. 
Dominique, Paris. The fifteenth autumn lecture will 
be given on Monday evening by Professor P. A. J. 
Chevenard on the * Scientific Organisation of Factories.” 
On Tuesday, after the official welcome in the morning, 
the following papers will be presented for discussion at 
a general meeting :—-** The Conductivity of Super Purity 
Aluminium : The Influence of Small Metallic Additions,” 
by Mr. G. G. G, Gauthier; ‘* The Complex Interdepend 
ence of the Properties of Alloys and the Industrial Con 
ditions of their Manufacture, Testing and Use,’’ by the 
Marquis R. de Fleury and Mr. H. Portier; ‘‘ Mechanical 
Properties of Aluminium and its Alloys after Prolonged 
Heating,” by Professor A. von Zeerleder and Dr. Ing. 
R. Irmann; “ An Anodic Treatment for the Production 
of Aluminium Reflectors,”” by Mr. N. D. Pullen. In the 
afternoon, members will leave the Hotel Palais d’Orsay 
for the following visits :—(a) Renault Motor Works, 
Billancourt ; (6) Tréfileries de Vitry (Compagnie Generale 
d’Electrométallurgie) and Cableries de St. Maurice 
(Tréfileries et Laminoirs du Havre); the works are con- 
cerned particularly with the rolling and drawing of copper ; 
(c) Société des Phares Marchal & Pantin and the works 
of the Société Francaise des Métaux et Alliages Blancs, 
or to Société des Alliages d’Etain et Dérivés & Montreuil 
s/Bois. In the evening a banquet will be given by the 
Bureau International des Applications de Aluminium. 

On Wednesday morning, at a general meeting, the 

following papers will be presented for discussion : 
‘** Mechanism of the Forgeability of various Light and 
Ultra-light Alloys,” by Professor A. M. Portevin and 
Dr. P. G. Bastin; * Metals of the Platinum Group,” 
by R. H. Atkinson and A. R. Raper; ** The Creep of 
Tin and Tin Alloys,” Professor D. Hanson and E. J. 
Sandford; ‘ Veining and Sub-boundary Structures in 
Metals,’ by L. Northcott ; “‘ A Note on the Influence of 
Salt Bath Heat Treatment on the Corrosion-resistance 
of Duralumin Sheet,” A. J. Sidery and B. Evans. During 
the afternoon the following works will be visited :--Etab- 
lissements Lioré Olivier & Argenteuil, Fonderie de Pré- 
cision & Nanterre, Imprimerie de l’Tilustration & Bobigny. 
In the evening the civic reception by the Municipal 
Council of Paris will take place at the Hotel de Ville. 

The whole of Thursday will be occupied by an excur- 
sion to Versailles. On Friday there will be an excursion 
to Rouen to visit the works of T.L.H. 














NEW BRITISH CHEMICAL STANDARD. 


THe Bureau of Analysed Samples, Ltd., which has 
recently taken over from Ridsdale and Co., Ltd., the 
preparation and supply of British Chemical Standards, 
announces the issue of the second of a series of alloy cast 
irons containing special elements. This standard analysed 
sample is typical of a type sometimes known as Ni-resist 
irons which are now being used both for electrical resistance 
grids and purposes for which high resistance to corrosion 
at ordinary temperatures and scaling and growth at high 
temperatures is essential. The standard sample presented 
more difficulties in analysis than was anticipated and 
should be useful to chemists who need more information 
about the accurate determination of high Ni-Cr and Cu 
and their effect on the determination of the ordinary 
elements in cast iron. 

The standard turnings have been carefully analysed 
as usual by a number of experienced chemists representing 
the different interests involved—the British Cast Iron 
Research Association, independent analysts, and makers 
and users of this class of iron. 

The standardised figures are as follow :— 


Per cent. Per cent, 
Total carbon 3-06 Phosphorus. . 0-119 
Silicon. . : 2-26 Nickel .. 13-45 
Manganese . . 1-01 Chromium .. 3-95 
Sulphur 0-031 Copper 4°73 


This is probably the only standard of its kind in Great 
Britain, and is therefore likely to be of interest to inde- 
pendent chemists, Government chemists, and works 
chemists associated with the manufacture or use of alloy 
irons in the aviation, motor, engineering, and electrical 
industries. The standard is issued in bottles containing 
500, 100, 50, and 25 grammes each at a price which is 
estimated to cover the cost. Each bottle is provided 
with a certificate showing each chemist’s analysis, together 
with an outline of the methods he used. The standard 
may be obtained from Bureau of Analysed Samples, 
Ltd., 3, Wilson-street, Middlesbrough, or from any of the 
usual laboratory furnishers. 
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Reconstruction of Two Sixteen- 
Year Old Boilers. 


AN interesting reconstruction has recently been carried 
out at one of the I.C.I. power plants, on two boilers which 
have been installed since about 1920, and gives an indica- 
tion of the advance which has taken place in combustion 
chamber design since the installation was originally 
constructed. 

The boilers are of the Babcock and Wilcox three-drum 
W.L.F. type, and were-fitted with underfeed class “‘ A ”’ 
stokers of 177 square feet grate surface, designed to burn 
18 lb. of coal per square foot per hour, and each boiler 
gave an evaporation of 28,000]b. per hour at 170 lb. 
pressure. 

The reconstruction was designed to increase the evapo- 
ration capacity to 60,000 Ib. per hour for the normal load, 
and 75,000 lb. per hour maximum per boiler. The new 
design of combustion chamber, which was the principal 
change made in the boilers, having water-cooled side walls 
and front wall with greatly increased cubic capacity, is 
indicated on the accompanying drawing. 

A new stoker of the Underfeed ‘‘L.” type is installed 


, 24~ 0" crs of Stanchions 


Toe Emaewece 








The Tractor in German 
Agriculture.* 


ALTHOUGH progressive farmers in Germany have been 
using tractors for many years, the number in use has 
always been relatively small. This was due to the fact 
that the tractor was used in the beginning only for 
ploughing. Moreover, its term of use was so short in com- 
parison to its cost that only large farms could afford such 
a machine. The recent changes in tractor construction 
have brought about an entirely different situation. The 
modern tractor has pneumatic tires and can be used for all 
agricultural work (ploughing, harrowing, threshing, &c.). 
It can also be used in transportation, which comprises a 
large part of agricultural life. 

A more important fact, however, is that the tractor of 
to-day can be used on all types of farms, small or large. 
This has come about since the introduction of the so-called 
“farm tractor,” which is far more adaptable than the 
larger tractors. Although this ‘‘ farm tractor ” is not so 
completely constructed as the larger tractors, it is, never- 
theless, of extraordinary value for use on small farms. The 
tractors shown at the recent Reich Food Estate Exhibition 
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SECTION THROUGH RECONSTRUCTED BOILER 


under each boiler, having a grate area of 196 square 
feet, and a rate of combustion of 43 Ib. per square foot per 
hour at maximum load. In addition, side walls of 650 
square feet effective heating surface have been added. 
An air heater has also been installed which will deliver air 
under forced draught at 123 deg. Cent. 

In order to obtain the increased combustion chamber 
capacity, the boiler was lifted 5ft., and the stoker lowered 
into the basement about 2ft. Only one boiler at a time 
was available for reconstruction. The reconstruction of 
the first boiler was started on January 20th, 1936, and this 
boiler in its completely redesigned condition went into 
commission again on April 16th, about one week before 
the contract date. 

The load is being increased gradually, and there is every 
indication that the full load will be obtained easily without 
undue forcing. In fact, practically full load has already 
been attained without the use of preheated air. 

With regard to the fuel, the stoker has been designed to 
burn a variety of coals with an average calorific value of 
about 11,000 B.Th.U., and in addition to being able to 
operate with coal only, the overhead bunkers have been 
divided so that separate chutes may deliver both coal and 
riddlings on the sandwich system. 

In the process of lifting the boilers, with a minimum 
amount of tackle, the drums were suspended from cross 
beams on the original setting, and to carry out the alteration, 
temporary supports were passed under the drums, The 
original beams were removed, and the existing columns 
were extended by 5ft., after which new beams were fitted. 
Rods were then passed through the new beams, and secured 
to the temporary supporting transverse beams, and square- 
threaded nuts used these suspension rods to take 
the weight of the boiler. Hydraulic jacks were then 
placed at three points on the temporary beams, and the 
whole boiler was lifted. As an extra precaution, the load 
was followed up with the square-threaded nuts, so that in 
the event of any failure of the jacks the boiler would be held 
by the suspension rods. The total time required to lift 
each boiler, which weighed 90 tons, a height of 5ft. was 
about twelve hours. 

The reconstruction was carried out by International 
Combustion, Ltd., London and Derby. 





at Frankfurt-a-M. were marked by many important 
improvements. 

Pneumatic tires are of especial importance. These tires 
are at present being introduced especially for tractors and 
field wagons, but also for other agricultural machines, such 
as drilling and mowing machines. Such tires are a great 
step forward, because they increase the tractive power of 
the machine. As has been said before, the tractor with 
pneumatic tires and driven by a cheaply operating Diesel 
motor has become usable for all sorts of agricultural work. 
There can be no doubt that Germany is to-day experiencing 
the beginning of a general motorisation of her agriculture. 

In many cases the modern tractor makes the use of 
horses unnecessary. This is especially important for farms 
where the labour is mainly seasonal, and where as a result 
the horses are used for only a part of the year. By the use 
of the tractor the horse can be replaced by other livestock, 
such as cattle, pigs, &c., which are more profitable. The 
more the tractors and trucks make horses unnecessary, the 
more acreage is available for the production of fodder other 
than fodder for horses. This takes part of the burden 
from German imports of foodstuffs. Even more foreign 
exchange will be saved, when domestic fuel can be used 
for the tractors and trucks. 

However, it is not only a question of replacing horses 
by tractors. The tractor revolutionises the entire farm. 
It permits a better utilisation of the various crops. All 
this leads to more intensive farming, and hence to an 
increase in the yield per acre. Moreover, the use of 
tractors makes necessary a change from appliances pulled 
by horses to appliances adaptable for tractor power. By 
means of all these changes farming becomes more intensive, 
and hence the campaign for increased agricultural pro- 
duction is materially helped. 

The purchase of a truck is one of the most important 
of these changes. The tractor can help to make the farm 
labour lighter, and if it has pneumatic tires can also be 
used to pull heavy loads from farm to the railway station. 
On the other hand, the light truck can be used for quick 
deliveries and less heavy loads, as well as for occasional 
passenger trips, such as visiting, &c. In contrast to the 
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urban system of transportation, a truck cannot by itself 
make the horse unnecessary in agriculture. This can be 
brought about to a great degree by the use of a tractor, 
but can only be completely accomplished by the combined 
use of tractor and truck. This combined use of tractor 
and truck is practically ideal for agriculture. Hence, the 
tractor must be the pacemaker for the truck and for the 
motorisation of agriculture. 

The farm census 1933 shows the great need of agricul- 
ture for tractors in comparison with trucks. 
Motorisation of German Agriculture, 1933. 
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Total. — | | 
0-5 to} 2to | 5to | 20 to | Over 
| 2ha. | Sha. | 20 ha.|100ha.|100ha. 
Amount of : 
Trucks, in 000’s_ ..| 10-6 | 2-0 2-2 3-4 1-9 mE 
Tractors over 16 
H.P.,in 000’s ..| 18-4] 0-0 0-2 0-6 5-6 | 12-0 
Tractors under 16 
H.P.,in 000’s_ ..| 5-7} 0-8 1-0 | 1-5 1-4 1-0 





Number of farms 
over 0:5 ha, in 











1070 | 322 








000’s .. 3047 | 834 ' 788 34 
Hence for each 1000 farms over 0-5 ha. there are :— 
Trucks, units ad 3 2 3 3 6 32 
Tractors over 16 

H.P.,units.. ..| 6 me 0-1 1 17 353 
Tractors under 16 

H.P., units es 2 1 1 1 4 29 











In 1933 about 10,600 trucks were counted in German 
agriculture. .Of these about half were on small farms. 
However, it is to be assumed that these farms had more of 
the character of fruit and truck farms, or that the farmer 
also dealt in cattle, corn, or machines, or pursued some 
handicraft. About 3000 to 5000 units remain as trucks 
actually used in agriculture. In contrast to this, there 
were about 24,000 tractors in use in 1933. Up to 1936 the 














Number of tractors per 10,000 hectares 
of agriculturally used acreage (in units). 
Size of farm. 
Over 16 H.P./Under 16H.P. Total. 

0-5 to 2 ha. _ 9 9 
2 to 5 ha. 1 a 5 
5to20ha. .. 1 1 2 
20 to 100 ha. .. 6 2 8 
Over 100 ha. 23 2 25 
Average for all sizes 7 2 9 














advantage of the tractors probably increased to a still 
greater extent. On the whole, the “tractor density ”’ in 
small and average size farms up to 100 hectares is still 
very small. 

Nevertheless, the greater number of tractors per unit 
of acreage on large farms cannot be used in itself as a 
measure for calculations in regard to the sales possibilities 
still available for the small farms. This is due to the fact 
that in addition to the difficulties, which oppose the 
purchase of a tractor in this case, the decreased practic- 
ability due to the great number of small farms in many 
parts of Germany has lessened the use of tractors. In 
these regions drainage and reclamation are the most 
important pre-requisites for the introduction in agricul- 
ture not only of tractors, but also of many other machines. 

The resultant increase in gross and net yields would 
undoubtedly help considerably in making it possible for 
the farmer to purchase a light truck, especially since these 
two machine units enable the farmer to do his work in the 
most ideal fashion. For this reason it is conceivable that 
there will be an increase in the combined use of tractors 
and trucks (in some cases only the small tractor) on 
farms of only 20 hectares, and under favourable con- 
ditions on farms of only 10 hectares. There are at present 
about 360,000 farms of over 20 hectares, and about 
450,000 farms from 10 to 20 hectares. If it is roughly 
estimated that from the former one half and from the 
latter one-third could be considered as a possible market 
for a tractor or truck, this would signify that in the case 
of the present agricultural structure about 250,000 to 
300,000 farms could be opened to motorisation. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

PERFORMANCE OF ELECTRIC MOTORS AND 

GENERATORS. 


No. 168—1936. The original British Standard Rules 
for Electrical Machinery were issued in 1904, and since 
then the rules have developed into specifications and have 
undergone several revisions. The latest revision of the 
B.S. Specification for the Electrical Performance of 
Industrial Electric Motors and Generators has just been 
issued, and although no changes of fundamental import- 
ance have been introduced, there has been a clarification 
of the clauses defining the rating, and a number of new 
sections have been added. 

The distinction between continuously rated machines 
with an overload capacity and those having a continuous 
maximum rating without overload capacity has in the 
past caused a certain amount of misunderstanding, and 
the clause defining the rating has therefore been reworded 
with a view to removing ambiguity. Amongst the new 
sections mention may be made of the list of preferred 
horse-powers and speeds and the schedule of tolerances. 
Minor additions and alterations have been made to the 
tables of temperature-rises and high-voltage tests, mainly 
with the object of bringing the British Specification more 
into line with the I.E.C. Rules for Electrical Machinery 
drawn up by the International Electrotechnical Com- 
mission. 
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Tawa Flat Deviation and Tunnel, 
New Zealand. 


At Wellington, the capital city of New Zealand, there 
is now under construction a new and easier rail access from 
the north. In addition, there is being built a great railway 
station nearer to the heart of the city, which will amalga- 
mate the two outgrown stations at Thorndon and Lambton. 
The new access on the north—see plan—from the 
Manawatu line from Tawa Flat by means of a deviation 
has been completed so far as the tunnelling and general 
track construction are concerned. One of the double lines 





WELDING RAILS 


of rails has been linked up between the new yards and 
Tawa Flat. All that remains to be done is the laying of 
the other line of rails, erection of overhead electric gear 
and construction of several sub-stations between Paeka- 
kariki and Wellington. Goods trains are now running 
on the new line, drawn, of course, by a steam locomotive. 
Electrification of the new line is the aim, however, and it 
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MAP SHOWING TAWA FLAT DEVIATION 


is believed that the whole scheme will be completed for 
passenger and goods services, in conjunction with the 
completed Wellington Station and yards, by April, 1937. 

Both operating costs and running times will be reduced 
substantially on the new deviation. 
2 miles shorter on the new route. 


The distance is over 
The gradient on the 





IN THE TUNNEL 





old route, compensated, is about lft. in 40; over the new 
line it is only about 1 in 110. The highest point on the 
old line is over 600ft.; the highest point on the new route 
is less than half that figure. Trains take 40 to 50 minutes 
to cover the 11 miles on the old line. Steam trains will 
take less than 20 minutes over the 9 miles of the new route, 
and the electric trains will take only 16 minutes. 

The tunnelling was the biggest job. There were many 
handicaps on the geological and engineering sides, as 
well as financial setbacks. There were two major diffi- 
culties. The first was to cope with the seepage of water 
in considerable quantities ; the second was the need to 
provide for “swelling country,” due to great pressure 
upon a stratum of earth. Nothing short of the hardening 





of the cement lining would stop certain strata from 
‘‘ creeping ’’ and making the tunnel dimensions smaller. 
The remedy was to excavate on a wider sweep in places 
where these conditions prevailed, so that when the con- 
creting gang followed behind the excavators the swelling 
had progressed no more than to the dimensions required. 
The tunnels are 22ft. in height and about 23ft. wide. 
They are lined 2ft. thick with concrete all the way. The 
gradient in each of them is about 6in. per chain. 

It was decided to adopt electrification for the section 
between Wellington and Paekakariki. One important 
consideration which influenced this decision was the 
desirability of obviating the smoke nuisance when travers- 
ing the long tunnels on the deviation. A further factor 
which weighed very heavily was the fact that near Pukerua 
Bay there is a gradient of 1 in 57, which, with the Tawa 
Flat deviation open, would be the limiting gradient for 
loads between Wellington and Palmerston North. With 
electric traction there will be no necessity to ease the 
gradients in this vicinity (some 5 miles south of Paeka- 
kariki) as the increased train loads possible under the new 
conditions will practically double the tonnage that can 
be hauled over the Pukerua gradients by steam traction. 
The estimated cost of electrification between Wellington 
and Paekakariki is £277,000. 








American Engineering News. 





Snow Surveys and Water Resources. 


To forecast the flow or run-off of streams heading 
in the snow fields of the high mountain regions a systematic 
plan of snow surveying has been carried on for several 
years in the western part of the United States, more 
particularly as to the probable flow available for power 
development. Water storage and flood control are newer 
and special features of snow surveying. With knowledge 
of the depth of snow, its characteristics each season, its 
relation to normal conditions, and its rate of melting, the 
engineer has valuable assistance in predicting the run-off 
of streams affected. Since the decision to construct the 
Fort Peck Dam on the Missouri River, in 1933, snow 
surveys have been carried on in the mountain regions of 
the watershed as part of the studies for the great reservoir, 
which will have an available capacity of nearly 20 million 
acre-feet. The main uses of this vast storage will be to 
control and prevent floods and to improve navigation at 
low-water periods. Irrigation and power development will 
be incidental, and subordinate to the scheme of storing 
flood waters for use during periods of protracted drought, 
such as that of 1929-1935. For these surveys snow courses 
are located in comparatively flat areas having little timber 
growth. On these courses the annual surveys record the 
depth and weight of snow, its density and its water con- 
tent. The watershed above the dam has an area of 
58,000 square miles, largely in sections of gently rolling 
country, free from forest cover, and rising from an elevation 
of 2200ft. at the dam to some 6000ft. at the Rocky 
Mountains, whose peaks then rise abruptly to elevations 
of 10,000ft. While the winters are long and cold they are 
interrupted by occasional warm winds that melt the snow 
rapidly on the open rolling country. For the Missouri 
River head waters there are twelve snow survey courses, 
each controlled by a stream gauging station. The surveys 
of depth and water content are made in March and May, 
with additional monthly surveys on certain important 
courses. 

Recirculation System of Sewage Treatment. 
A new system of sewage treatment which has 


been introduced in California is designed to combine the 
advantages of the trickling filter and the activated sludge 





process, while avoiding the limitations of both methods 
when used alone. The principle is that of recirculation in 
the filter, the effluent being passed repeatedly through the 
bed of crushed stone, instead of percolating but once, as 
in the conventional operation of such filters. With this 
method the volume of the filter is greatly reduced. In 
design, the bio-filter, as it is called, is similar to the 
ordinary trickling filter, but requires the use of a rotary 
distributor, or else a series of low-head spray nozzles, for 
the continuous application of the recirculated effluent. 
This in turn involves low-head pumping equipment of 
high capacity, for which the propeller or screw type of 
pump is well adapted. The detention tank, of ordinary 
construction, serves also for primary sedimentation. 








EXCAVATING THE TUNNEL 


The liquid may be pumped on to the filter and return by 
gravity flow to the detention tank, or it may have gravity 
flow from the tank to the filter, with pumped return to the 
tank. The biologic trickling filter is of relatively shallow 
construction, normally about 3ft. of filter medium. This 
not only reduces the cost, but permits the use of finer 
filtering material without impairing the ventilation of the 
filter. The greater biologic efficiency of the finer material 
is further increased where it can be used in the secondary 
filter, following passage through the bed of coarser 
stone in the primary filter. If sludge is returned from the 
detention tank to the bio-filter, mixed with the recircula- 
tion flow, the filter may become in effect an activated 
trickling filter, the process being similar to the principle 
of return sludge in the activated sludge process. This new 
bio-filtration system is estimated to compare favourably 
with the trickling filter as to cost of construction and with 
the activated sludge process as to cost of operation. As 
an intermediate treatment it ranks with chemical precipi- 
tation in regard to cost of both construction and operation. 


New American Steel Mill. 

The new steel works for the Ford Motor Company 
include a 44in. blooming mill, 56in. hot strip mill, and a 
cold strip mill. Electric heat in thirty furnaces is used for 
annealing and normalising, with a new method of con- 
tinuous strip annealing. The works can produce sufficient 
sheet steel for an output of 3000 cars daily. A single 
reversing stand for the blooming mill, which reduces the 
billets to slabs, is driven by a 750-volt motor of 7000 H.P. 
Beyond this is a shear for cropping the slabs. Parallel with 
the blooming mill is the hot strip mill, with two oil fuel 
reheating furnaces between them, and conveyors so 
arranged that the slabs may go direct to the strip mill or 
be diverted to the furnaces. The hot strip mill includes 
a scale breaker, three edgers, four roughing mills, and six 
finishing stands. Motors of 2500 and 3000 LP. are applied 
to the roughing and finishing mills. An air-cooled roll 
table between the last roughing mill and the first finishing 
mill is a novel installation. For about 100ft. along the 
side of the table is a 10in. pipe, with 2in. branches welded 
on about a foot apart and extending across the table. 
These branch pipes are perforated on the underside so 
that jets of air under pressure are played upon the strip 
as it moves along the table. Another special feature is the 
extensive use of automatic motors to indicate positions, 
as in showing to the roll operators in the control stations 
the exact positions of the screw-downs. Electric brakes 
and limit switches are also used to an unusual extent. 
For the 7000 H.P. motor of the blooming mill there is a 
fly-wheel motor generator set consisting of two 3000-kW, 
750-volt generators operating in parallel and an 80-ton 
fly-wheel driven by a 5000 H.P. slip-ring motor. Lead- 
covered conductors are widely used at steel works on 
account of the severe conditions, but in this case they are 
notably absent, as non-metallic covers have been so far 
developed as to be capable of withstanding these con- 
ditions. They are so much less expensive than the lead- 
covers as to effect an appreciable economy. 








WE have been asked by International Combustion, Ltd., to 
state that the trade name “ Vacseal”’ applies only to the new 
design of grit pump as illustrated in Toe Enorneer of July 3rd, 
page 17. 

Tue Iron anv Steer Instirvure.—The Council of the Iron 
and Steel Institute announces that Mr. Alfred Hutchinson, 
M.A., B.Se., Vice-President (director of the Skinningrove Iron 
Company, Ltd.), has been nominated President of the Iron and 
Steel Institute, to take office in May, 1937, on the retirement of 
the present President, Sir Harold Carpenter, F.R.S., and that 
the Right Hon, the Earl of Dudley, M.C., Member of Council 
(chairman of the Earl of Dudley’s Round Oak Works, Ltd.), 
has been nominated President to take office in May, 1938. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


International Steel Discussions. 


Meetings of the British and Continental steel 
makers were held in Paris in the latter part of last week, 
and discussions covering many departments of the steel 
trade took place. Although no official statement was 
made after the meetings, it is understood that the British 
and Continental sheet makers agreed to set up a central 
selling export organisation for black and galvanised sheets 
and that prices are likely to be advanced sharply in the 
near future. The British makers will hold their usual 
monthly meeting this week, and the market anticipates 
that quotations will then be raised for a number of over- 
seas markets and possibly for the home trade also. The 
manufacturers of plates and sections also held meetings 
in Paris, but it is reported that notwithstanding the desire 
on the part of the British that the Continental export 
prices should be increased, it was eventually decided to 
postpone a decision. This is not surprising, since both the 
French and Belgian steel makers are not yet in a position 
to ascertain to what extent their costs will be affected 
by the social legislation which has been undertaken by the 
respective Governments. *It was announced, however, 
that the British steel industry had definitely decided to 
continue the agreement with the Cartel until 1940. The 
“ organisation ” of the British home market came under 
review, and it is understood that the Continental makers 
have agreed to adopt the British list of extras, less 25 per 
cent. This, of course, would be on a delivered basis, and 
would include the import duty. Apparently the Con- 
tinent accepted this proposal with some hesitation, since 
it has been adopted for a trial period of two months. 
The new extras will not be quoted until October Ist, when 
it is expected that a release of quota material will be made 
for the last three months of the year under the new system 
of licences which, it is believed, will not be introduced 
before that date. Naturally, the knowledge that conditions 
in the iron and steel markets were being reviewed by the 
manufacturers has had an adverse influence upon trading. 
In the sheet market in particular little business was trans- 
acted, but some surprise was occasioned by the report that 
a heavy tonnage of galvanised sheets required for recon- 
struction work at Quetta had been taken by Belgian 
makers and the Tata Iron and Steel Company, Ltd., the 
Indian producer. It is said that this business was offered 
the British manufacturers, but that agreement could not 
be reached upon the question of price. On the other hand, 
some of the manufacturers seem to be under the impres- 
sion that the quantities so far purchased were not included 
in the original estimate of the Quetta reconstruction 
requirements. 


The Pig Iron Market. 


A quieter atmosphere rules in the pig iron market, 
partly as a result of seasonal influences and partly because 
after the recent price increases consumers are inclined to 
regard the outlook as more stable. Supplies seem to be 
better regulated, and this also has helped to make con- 
sumers more contented. The volume of new business has 
shrunk somewhat of late and there is less anxiety shown 
to place forward contracts. This may be largely because 
the producers stipulate that such transactions must be 
subject to any increase in prices which may occur during 
the period covered by the contract. The attitude of buyers 
is that there is little use in placing forward business on 
these terms, since they will not reap any advantage. At 
the same time, they complain that such a stipulation 
makes it difficult for them to estimate their own costs. 
In the Cleveland pig iron market the situation has become 
more normal. Deliveries to Scotland have been affected 
by the Fair holidays, but this has given the makers an 
opportunity of reducing their arrears in other directions. 
Offers of business for delivery over the early months of 
1937 have been made, but few of the manufacturers care 
to accept these orders. It is anticipated that production 
on the North-East Coast will be increased shortly, as it is 
known that preparations are being made to put fresh 
furnaces into blast. A little Cleveland foundry iron has 
been obtainable recently for export, but most of it has 
been used in satisfaction of old contracts. The situation 
in the Midland iron market has changed little since prices 
were increased. Deliveries are being made more frequently 
than a few months ago, but most of the makers are dis- 
inclined to commit themselves for an extended period. 
It is reported that the majority of the producers have 
agreed amongst themselves not to quote on contracts for 
delivery after the end of next December. Deliveries of 
pig iron in Scotland have been largely suspended as a 
result of the holidays. Fifteen furnaces are in operation 
there, five producing hematite, six foundry, and four basic 
iron. Quieter conditions are noticeable in the Lancashire 
market, owing to the holiday stoppages and also because 
many of the foundries have managed to accumulate stocks 
of pig iron which they are now using. There has been a 
fair amount of buying in the hematite market and the 
deliveries to the Midlands and the Sheffield district have 
been on a heavy scale. Rather more iron has been avail- 
able for export and the merchants are hoping to be able 
to resume their trade with Italy, which was interrupted by 
sanctions. 


The Midlands and South Wales. 


The demand for most descriptions of steel mate- 
rials in the Midland markets seems to be increasing and 
although here and there a seasonal slackening is notice- 
able, some consumers regard the outlook with uneasiness 
and anticipate stringent conditions developing later in 
the year. It is pointed out that there are still heavy orders 
to be placed for Government work in connection with 
rearmament and aircraft and shipbuilding contracts will 
help to swell market requirements. The constructional 
engineers absorb a large tonnage of steel, but there have 
been some complaints lately that work has been held 


the way of stocks at the steel works, but the situation 
is helping those stockholding merchants who are able to 
supply material urgently needed. The re-rolling works, 
if they are not so busy as a month or two ago, are well 
occupied and there is still a brisk demand for small steel 
bars and strip, particularly for bars for ferro-concrete 
work. As the last release of Continental material has been 
absorbed rather more business has been offered the 
British works. The Midland sheet works are for the most 
part busily engaged, but the demand has fluctuated of 
late. There has, however, been a steady request for sheets 
of special quality, a heavy tonnage of which is being 
produced. Recently there have been signs that the 
shrinking in the demand from the collieries, which usually 
takes place at this time of the year, is beginning to set in. 
There is some doubt as to whether or not the price of this 
material will be raised, and whilst the uncertainty of the 
position influences the colliery managements to offer 
substantial business, the makers are not inclined to accept 
orders except for near delivery. The quotations at present 
are £8 17s. 6d. for light arches, £9 2s. 6d. for heavy arches, 
£8 7s. 6d. for bridge rails, and £8 10s. for flat-bottomed 
rails. The South Wales steel makers are fully booked for 
some time and are not pressing sales. There is a heavy 
demand for billets, which the makers are finding it difficult 
to meet. The weekly output of the steel works in June 
was 26,400 tons, or 3700 tons per week more than in June 
last year. The tin-plate market has been quiet, but the 
works in operation are well booked, as specifications are 
reaching them at a satisfactory rate. 


The North-East Coast and Yorkshire. 


The position of the steel works on the North-East 
Coast is satisfactory as regards orders in hand, and 
although there has been some decline in the volume of new 
business during the past fortnight, it is expected that when 
the holiday season is over the demand will develop fresh 
strength. The steel producers seem to be ing some 
headway in overtaking arrears in deliveries, but there is 
still a great deal of leeway to be recovered. The require- 
ments of the structural engineering concerns show no 
diminution, and most of the establishments in this dis- 
trict have sufficient work in hand to keep them well 
employed for months to come. The contract for the 
Howrah Bridge, which has been awarded to a firm on 
the North-Fast Coast, will, it is anticipated, provide work 
in a department which was not so well off for orders as 
most other branches of the industry. All the steel works 
have some important orders for structural steel in hand 
and the shipyards are providing a good outlet for plates 
and sections. The situation in the sheet department has 
improved principally owing to anticipations that the new 
international agreement with regard to galvanised and 
black sheets will benefit this department. For a long time 
past the sheet export trade has been badly cut up as a 
result of foreign competitors selling at below the official 
prices. It is expected that the new arrangement will 
prevent this and will result in an expansion in export 
demand. The home trade in sheets has been satisfactory, 
but lately the volume of business has declined somewhat 
as a result of the usual summer slackness. Home con- 
sumers of sheets have shown more interest in this depart- 
ment during the past ten days or so owing to expectations 
that prices would be raised at the manufacturers’ meeting 
this week. In the semi-finished steel department pro- 
duction is at a high level, and as the Continental quota has 
been absorbed this week there has been an increased 
demand for British material. In fact, the pressure on 
this department shows few signs of relaxing, and it is not 
easy to place orders for near delivery. In the Yorkshire 
steel market conditions have been practically unchanged 
for some weeks. The market requirements of basic billets 
is well maintained and there has been an improvement 
lately in the trade in acid carbon billets. Some good orders 
have been placed lately for wire rods and the works are 
hard put to it to keep their delivery dates. In the lighter 
sections of the market there is considerable activity in 
bright-drawn steel, whilst the request for stainless steel, 
principally in the form of sheets, has improved somewhat 
after a brief period of quiet trading. 


Current Business. 


James Fisher and Sons, Ltd., have placed an 
order for a motor cargo vessel of about 950 tons dead- 
weight with Vickers-Armstrongs, Ltd., Barrow-in-Furness. 
A contract for the erection of new coke ovens at Seaton 
Carew for the South Durham Steel and Iron Company, 
Ltd., has been secured by Gibbon Bros., Ltd., Dudley ; 
and the same company has placed orders for three turbo- 
blowers with Richardsons, Westgarth and Co., Ltd., 
Hartlepool. Blast-furnace gas plant will be supplied by 
the Whessoe Foundry and Engineering Company, Ltd., of 
Darlington. The entire capital of the District Iron and Steel 
Company, Ltd., Smethwick, has been acquired by J. 
Brockhouse and Co., Ltd., of West Bromwich. The Dis- 
trict Iron and Steel Company, Ltd., was established in 
1867. The Sunderland shipyard of James Laing and Sons, 
Ltd., has been re-opened after five years. The Anglo- 
Iranian Oil Company, Ltd., has ordered four shallow- 
draught vessels from Ferguson Bros. (Port-Glasgow), Ltd. 
A new cold-rolled steel strip mill known as the Eastwood 
Rolling Mills is being erected at Rotherham for Ben 
Bennett, Junior, Ltd. Production is expected to commence 
in October. In view of difficulties relating to finance, the 
provisional contract for four destroyers for the Greek 
Government placed with the Fairfield Shipbuilding and 
Engineering Company, Ltd., has been withdrawn, and 
new tenders will be called for. A fire at premises adjoin- 
ing the head office of James Keith and Blackman Company, 
Ltd., engineers, 27, Farringdon-avenue, London, E.C.4, 
will result in a certain amount of delay in dealing with 
correspondence, but production at the works will not be 


Export quotations are 


that the following contracts are open for tender :—Egypt, 
Ministry of Public Works: supply and delivery of twenty 
complete spraying units for the protection of trees and 
plants for the Ministry of Agriculture, Dokky (Director- 
General, Mechanical and Electrical Department, Ministry 
of Public Works, Cairo, August 19th); South African 
Railways and Harbours: gas galvanised iron piping, 
screwed and socketed English thread and ungalvanised 
malleable iron standard gas fittings, including back nuts, 
bends, plugs, sockets and tees (Tender No. 965, Chief 
Stores Superintendent, Johannesburg, August 24th) ; 
steel angles, round, square and flat steel and mild steel 
plates for wagons (Contract 966, Johannesburg, August 
6th); quantities of fluted, ribbed, tapered, round and 
flat spring steel (Johannesburg, August 4th, Tender 922) ; 
Union Tender and Supplies Board: body chamber 
fittings and refrigerating plant at the Springs Police 
Mortuary (Pretoria, August 7th). 


Copper and Tin. 


The copper market has developed a stronger 
tone than for many weeks past. Buying, both in America 
and on the Continent, has been more active, and has been 
spread over most of the important markets. Expectations 
also that the Spanish trouble might hold up supplies from 
that country may have had something to do with the 
greater interest shown by consumers. The American 
statistics published at the end of June contributed to 
the improvement in the market. These showed that,the 
world stocks of refined copper on June 3lst totalled 
458,900 tons, against 466,100 tons at the end of May. 
The stocks in the United States were 228,800 tons, and 
elsewhere 230,100 tons. This is regarded as indicating 
that the stocks are now satisfactorily distributed over the 
markets in a way that should help to restore normal con- 
ditions to the copper trade. The production of refined 
copper in June showed a small increase at 135,000 tons, 
compared with 131,500 tons in the previous month, the 
American share being 60,550 tons in June and 59,350 tons 
in May. Another encouraging feature of the position is 
that the American domestic sales during July have been 
rising, and in the first part of this week totalled 20,000 tons. 
It was expected after the heavy buying movement of a 
month or two ago that the American market would remain 
inactive until late in August, but apparently consumption 
has been more rapid than was realised, with the result that 
American consumers are again showing greater interest 
in the metal. It is possible, of course, that the rumours 
that the American price would be raised may have had 
something to do with the heavier sales. These reports 
were confirmed on July 22nd when the quotation was 
raised to 93 c. from 9c. The London standard market 
has been firm. Some attention has been directed to the 
decrease in the stocks, and it is suggested that they have 
been reduced to a point at which there is a danger that 
tight market conditions may develop. ... Prices in the 
tin market have fluctuated within a rather wide margin, 
but the general tendency has been towards higher levels. 
The rumour that a pool had been formed to take up 
metal is rather discredited in the market, and it is 
suggested that a considerable amount of the buying 
which helped to raise prices was the result of Continental 
speculative operations. American buyers have taken fair 
quantities of the metal, but have bought spasmodically. 
The expected strong buying movement from that quarter, 
however, fails to materialise. 


Lead and Spelter. 


Prices in the lead market have sharply advanced 
this week, although fundamentally the position has not 
materially altered. The producers, however, have shown 
less inclination to follow the market, and their reserved 
attitude has caused buyers to show greater eagerness. The 
belief that the troubles in Spain will lead to a temporary 
interruption to supplies from that country has also had an 
important effect in strengthening the tone of the market. 
Recently there have been some good arrivals of Mexican 
lead, totalling between three and four thousand tons, and 
it is interesting to note that a fair proportion of this 
metal has been taken up by consumers. Not so long ago 
practically all the arrivals of foreign lead went into ware- 
house, but the tendency is to ask rather higher prices for 
Empire lead, with the result that some consumers are 
turning to foreign metal. If the supplies from Spain are 
seriously interfered with it is probable that this market 
will be able to absorb good quantities of Mexican lead. 
The situation on the Continent has improved, partly, it is 
said, as a result of the withdrawal of sanctions against 
Italy, and it is understood that consumers in Germany 
are rather short of supplies. In the British market the 
demand from all the important consuming industries 
shows no signs of relaxing. In fact, some surprise has been 
occasioned at the heavy quantities which continue to pass 
into consumption, although there is no doubt that a good 
proportion of the demand arises from the Government’s 
rearmament proposals.... Dull conditions continue to 
prevail in the spelter market, and although there has been 
no alteration in the position, the tone continues weak, 
owing to the belief that production has outrun consump- 
tion. The market generally seems to be under the impres- 
sion that the makers have signally failed in their efforts 
to control output, and although there has been fresh talk 
of the re-establishment of the Spelter Cartel, nothing 
definite appears to have emerged from the discussions. 
At present prices the metal is distinctly cheap, and this, 
of course, in the long run should have the effect of exer- 
cising a restraining influence upon production. Lately 
supplies from Belgium have been more restricted than 
usual, owing to the recent labour difficulties in that 
country, but considerable arrivals of Canadian spelter 
are expected this month. According to American figures, 
the production of spelter during June amounted to 








up owing to delays in the delivery. There is little in 





affected. The Department of Overseas Trade announces 





131,700 tons, compared with 137,400 tons in May. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 


British Steelmakers: joists, 22s. 6d.; plates and sections, 15s. *For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— - 6. a, 
Hematite Mixed Nos.*.. 4 5 0.. 
No. 1 ee ee Oe ee Le ee 
(D/d Teesside Area) 
No. 1 ce ke lee eee ys 
No. 3 G.M.B... 315 0.. 
Nod Burge... .. ws. SS OO. 
Basic (Less 5/- rebate)... 315 0.. 
MIDLanDs— 
Staffs.— 
North Staffs. Foundry... 4 0 0.. 
» —-  e & ! ee ee 
Basic (Less 5/- rebate)... 315 0.. 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 


Cleveland— 


ScoTLaNnD— 
Hematite, f.o.t. furnaces* 4 6 
No. 1 Foundry, ditto .. 4 oe 
No. 3 Foundry, ditto .. 319 0.. 
Basic, d/d (Less 5/- rebate) 3 15 0 
N.W. Coast— { 4 5 
Hematite Mixed Nos.*.. \4 ll Oo, 


(Delivered to Black Country Station) 


6 d/d Glasgow 
Sheffield 


{417 0 ,, Birmingham 


* Less 5/- rebate. 


MANUFACTURED IRON. 
Home. 

Lancs.— fa. d. 

Crown Bars 5.0... (10°36 .. 

Best Bars - "3048 6° .'. 
S. Yorrs.— 

Crown Bars .. .. .. 10 

Best Bars ast «mine 
MIpLanpDs— 

ows Bats’ ..-°. 2°". 

Marked Bars (Staffs.) .. 

No. 3 quality .. 

No. 4 ateint yal 
ScoTtLanp— 

Crown Bars 

Best.. . 
N.E. Coast— 

Common Bars 

Best Bars er 

Double Best Bars 

STEEL. 


LoNDON AND THE SovuTH— Home. 


Oh 
to 2 
Q 


Angles 
Tees. . 
Joists 
Channels. . a 
Rounds, 3in. and up 
»» under 3in. 
Flats, 5in. and under .. 
Plates, #in. (basis) 
ah mem 
‘ ae 
fin. .. 
-~ tin. .. 
Nortu-East Coast— 
Angles 
Tees. . 
Joists 
Channels. . ais 
Rounds, 3in. and up 
* under 3in. 


~ 


— 
SoNNM INS CoONMASH 


— -_ mt 
Sm SCOSHSHS VDHoSLOS 
soo? 
SCHAMA SaGaAaoaa 


sown 


eae 7 
9 12 
, 917 
- 10 2 
9 15 
0.17 


MIDLANDS, AND LEEDS AND DistTRictT— 
>. 
Angles scot iw 0:0 ..0...3 
ROO: 64:55 scales) ak toe RO 
Jeiste hs. bot! Where 
Chaeities.) 2077983 8 
Rounds, 3in. and up 
on under 3in. 
Flats, 5in. and under .. 


0 
6 
0 
0 
0 
0 
Plates, jin. (basis) ee @:;.. 
. 0 
0 
0 
0 
0 


Plates, 
pa fein. .. 
» din. .. 
ont ‘ta ie>> 
ok Beis ints 34> <i 
Boiler Plates, jin... 


SOMAABER SCoOOoaCSo & 


wa fein. .. 

” jin. .. 

Bh fein. .. 

a "Rents 
Boiler Plates, jin... 


~ 


4m ©woomwoms +) 


a a 
“s@ 


SOoOSSoS COCO oC oe 


escoeoeosco eaocoooco & 


ecocooc oooooc eo} 





STEEL (continued). 
Home. 
£ s. d. 


Export. 
& a, -¢. 
*7 10 


Guascow AnD District— 
Angles 
Tees. . 
Joists 
Channels. . 

Rounds, 3in. and up 
= under 3in. 
Flats, 5in. and under 
Plates, jin. (basis) 

” frin. .. 

»» fin. .. 

” fyin. .. 

” fin. .. 
Boiler Plates .. 

Soutn Watres AREA— 

Angles 
Tees. . 
Joists 
Channels. . Ho 
Rounds, 3in. and up 

me under 3in. 
Flats, 5in. and under .. 


~ _ 
ose oo 


_— 


_ 
ecococ eccoeosoeso 


Awwtnwaastocasncnso 


- 
Soe eana csoscoccso 


~ 
~1 


~~ 
ese Seueoe vow ww oeocoe veo oe 
mn 


snoanoo? 


jin. (basis) 
fein. .. 
fin. .. 
grin. .. 
fin. .. 


Plates, 


— 


acas 
ccooscoo aco o ooo & 


7 
8 
7 
8 
8 
8 
9 


SccoeoScoo COO Oa os & 


Rest or IRELAND. 
$s 2 


IRELAND— BELFAST. 
Angles 
Tees. . 
Joists 
Channels. . e 
Rounds, 3in. and up 
Ge under 3in. 
Plates, jin. (basis) 
pois) pimses:. 
” din. .. 


” fein. .. 


fin. .. 


eooc @eaacee 


te -3 bo 


OTHER STEEL MATERIALS. 
Home. 
Sheets. £ se. d. 
10-G. to 13-G., for. .. 10 5 O.. 
14-G. to 20-G., d/d oe DRS vas 
21-G. to 24-G., d/d gaa ey a; 
25-G. to 27-G., d/d Pee ye gmk, ee eee 10 
The above home trade prices are for 4-ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 
Home. os: -¢. 

4-ton lotsandup.. .. 14 0 

2-ton to 4-ton lots emmy Bt 

Under 2 tons Te 

Export; £12 7s. 6d. to £13 2s. 6d., c.i.f. India. 
£11 15s. 0d., f.o.b. other markets. 
Scandinavia : £10 10s. 0d. to £10 15s. Od. f.0.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 0s. Od. 


Billets. s. d. 
Basic (0-33% to 0-41% C.) Sitio. 5 0 
Medium (0-42% to 0-60%C.).. 715 0 
Hard (0:61% to 0-85%C.) .. 5 0 
(0-86% to0-99%C.) .. 815 0 
» » (1% C. and up) sana 5 
Soft (up to 0-25% C.), 500 tons and up 2 
Rails, Heavy, 500-ton lots, f.o.t. a 10 
RR, Babee eS 10 


” 


” ” 


” 


FERRO ALLOYS. 


3/3 per Ib. 
3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c. to 6p.c.carbon £21 10 0 7/- 
6 p.c. to 8 p.c. -- £21 0 7/- 
8p.c.tol0pc. .. £21 0 0 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £33 10 0 
» 1 p.c. carbon £36 5 O 
»  9-50p.c.carbon £37 5 0 
ee ae »  carbon-free .. 94d. per lb. 
Metallic Chromium... .. .. .. 2/5 per lb. 
Ferro Manganese (loose), 76 p.c... £11 5 0 home 
Silicon, 45 p.c. to 50 p.c. £12 10 O scale 5/- p.u. 
wo; 28 pc. of £16 10 0 scale 6/- p.u. 
Vanadium Hoe 12/8 per lb, 
Molybdenum sabi ols 4/6 per lb. 
» Titanium (carbon free) 9d. per Ib. 
Nickel (per ton) £200 to £205 
Cobalt .. .. 6/- to 6/1 per Ib. 


Tungsten Metal Powder. . 
Ferro Tungsten ; 


1l/- 
11/- 
12/- 





NON-FERROUS METALS. 


Official Prices, July 22nd. 

CoprER— 
. ae eae £37 13 
Three months... .. .. .. £38 0O 
Meee ee aa 8 


Best Selected Ingots, d/d Bir- 
WEE a. Se Fk wd ack £42 


Sheets, Hot Rolled os Bt £70 


Home. 
10}d. 
104d. 


Tubes, Solid Drawn (basis) . 
»» Brazed (basis) 


Brass— 
Ingots, 70/30,d/d Birmingham £32 0 


Home. 
93d. 93d. 
113d. 


Tubes, Solid Drawn, 2/1 Alloy 
» Brazed 
Tin— 


Se ae cpa ee es Stee 15 
These meonthe ..<, 2 65 cel Ide 0 
BRD S20) CTE Os NL 12 
SPELTER : Re ee Sete “ae Ree 17 
Aluminium Ingots (British) .. 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Grangemouth)—Navigation Unscreened 
Hamilton Ell 
Splints 
AYRSHIRE— 
(f.0.b. Ports)—Steam 


FiresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. sit “te 
Unscreened Navigation 


LoTHIANS— 
(f.0.b, Leith)—Hartley Prime 
Secondary Steam .. xe 


ENGLAND. 


YorKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 
NORTHUMBERLAND, NEWCASTLE—- 
Blyth Best 
»  Second.. ’ 
» Best Small .. 
Unscreened as 


DurHam— 
Best Gas. . 
Foundry Coke 


SHEFYIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- 
South Yorkshire Best .. . 23/- to 25/- 
South Yorkshire Seconds . 20/~ to 21/- 
Rough Slacks. . -» Il/- to 12/- 
Nutty Slacks . 10/- to 11/- 

CarpDIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 
Best Seconds 

Best Dry Large 
Ordinaries .. 

Bunker Smalls 

Cargo Smalls .. 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel 


SwaNnsEA— 

Anthracite Coals : 
Best Large .. -. .- 
Machine-made Cobbles 
Nuts 
Beans 
Peas ee Rts 
Rubbly Culm. . 

Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


9 to £37 
Oto £38 1 3 
0 Oto £42 


5 0 

0 0 

Export. 
10$d. 
104d. 


Oto £33 0 0 


Export. 


113d. 


0 to £190 
0 to £187 
6to £16 
6to £14 
£100 to £105 


Export. 
14/- to 14/6 
16/- to 16/6 
18/— to 18/6 


13/- to 13/3 


14/6 to 15/- 
14/6 to 15/- 


14/6 to 15/- 
14/- 


19/6 to 23/- 
17/— to 21 


15/— to 15/6 
14/6 to 14 
12/- to 12/6 
13/6 to 15/- 


14/8 
24/6 to 26/6 


19/6 
19/- to 19/43 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
30/- to 47/6 
24/6 to 25/- 

21/- 


36/- to 40/- 
41/- to 48/6 
40/- to 48/6 
25/- to 35/- 
19/— to 23/6 
11/6 to 12/- 


18/- to 20/6 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil Appin? iis * 


Per Gallon. 
33d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Commercial Conventions. 


THE Government has notified to the Swiss 
Federal Government its pro forma denunciation of the 
commercial convention with Switzerland on the ground 
that higher wages and a shorter working week may affect 
price conditions on the French market and necessitate 
a revision of existing agreements. As industry is com- 
pletely disorganised by the labour agitation and by the 
difficulty of knowing exactly the total amount of additional 
charges that will fall upon manufacturers, and as some 
time must elapse before it can be seen in what manner 
the higher prices will react upon buyers and more especially 
upon the national economy as a whole, the Government 
feels that it must have a free hand to enter into fresh 
agreements with other countries when it is ascertained 
how the new system will work. So far, there is no illusion 
regarding its effect in reducing production and increasing 
costs and selling prices, and as the additional burdens 
are found in some branches of industry to be intolerable 
manufacturers are more insistent in their claims for pro- 
tection against foreign competition. Already this is 
being provided by a tightening of import quotas and by 
indirect taxes on foreign goods. The margin between 
production costs in France and abroad has increased so 
considerably that industry can only be kept going by a 
preservation of the home market, and this necessity is 
the reason for the notification to Switzerland, and probably 
to other countries, of a determination to abandon exist- 
ing systems of exchange in favour of something more 
adapted to the new situation. It is perfectly under- 
stood that France cannot prosper without an expanding 
export trade. For some years that trade has been steadily 
declining, and the returns for the first six months of the 
year are sufficiently eloquent of that contraction as well 
as of this country’s dependence on foreign sources of 
raw material. Imports totalled 11,952 million francs, 
an increase of 1355 million compared with the first half 
of 1935, and exports amounted to 7172 million francs, a 
decline of 730 millions, manufactured goods being respon- 
sible for more than one-half of that declension. If this 
state of things were partly attributable to the handicap 
of a gold currency it necessarily follows that an increase 
of costs and prices will aggravate the situation, so that 
it is difficult to see in what manner the Government hopes 
to facilitate trade with foreign countries. Official state- 
ments imply that no definite plan has yet been evolved 
to assist exporting industries. Until that is forthcoming 
there can be no question of new commercial agreements, 
for while the unfavourable balance of trade gives an 
advantage to France in adjusting exchanges the possi- 
bilities of competitive selling abroad are lessened by 
higher production costs. 


Industrial Protection. 


The present industrial situation has been 
brought about by a Government acting entirely on its 
own initiative without consulting the National Economic 
Council, whose functions were recently extended by its 
being made into a State department, with the under- 
standing that Governments would follow its recom- 
mendations as far as possible. The Council protests 
against the manner in which it has been ignored by the 
present Government, whose methods tend inevitably 
to inoreased protection. In a report just prepared the 
Council declares that when protection is necessary to 
safeguard the national economy it should be applied 
in a manner to prepare for a recovery of foreign trade 
and the conclusion of international agreements. There 
must be some independent and impartial arbitration 
body which will determine the extent of protection to 
be accorded to particular industries, and such protec- 
tion should be temporary with a view to its gradual 
suppression. The Council’s aim is to encourage sound 
industries to stand by themselves and to leave others 
to their fate. Moreover, quality is regarded as of primary 
importance, and initiative and skill should be fully 
developed amongst workers. 


Armament Factories. 


The nationalisation of armament production 
has practically become law, for in the present state of 
things the passage of the Bill through the Senate is hardly 
likely to be much more than a formality; but it was, 
nevertheless, strongly criticised in the Chamber. It is a 
purely Socialist measure which has always been resisted 
if for no other reason than that the country as a whole 
is opposed to any extension of State monopolies. The 
armament production is already controlled in a thoroughly 
efficient manner without interfering with private initiative. 
The Socialist objection to the private manufacture of 
arms is pure dogma that fails to recognise the services 
rendered by private firms. The Minister for War replied 
to that argument by declaring that inventions and 
improvements in private armament factories were pro- 
duced by engineers trained by the State. Under the new 
law the Government is authorised to acquire or control 
all such factories by simple decree. Where armaments 
constitute the main production the State may purchase 
the whole or part of the shares, to be paid for with State 
securities, and it will also control works in which war 
material forms a minor part of the production. No order 
ean be accepted and executed in these works without 
State approval. The Minister affirms that he will not 
tolerate foreign-owned factories manufacturing armaments 
so that one, at least, of the big works in the Paris area 
seems destined to pass into State ownership. 


The Steel Cartel. 


When British steel makers joined the Inter- 
national Steel Union in August last year it was on the 
understanding that they would withdraw from it at the 
end of a twelvemonth if matters under discussion with 
Continental steel makers, notably the creation of thin 
and galvanised sheet sales comptoirs, were not settled 
in the meantime. After long negotiations a settlement 
was reached at the meeting held in Paris on Thursday 
of last week, so that the British membership of the Steel 


British Patent Specifications. 





When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


448,741. July 29th, 1935.—Carsuretrors, G. F. Lundquist, 
Folkungagatan 126, Stockholm, Sweden. : 

This specification gives a long dissertation on the operation 
of carburettors for two-stroke engines, and then goes on to 
claim for :—A carburettor for internal combustion engines of 
the type comprising a suction conduit adapted to give an air- 
flow oF substantially constant speed, a throttle valve in said 
conduit adapted to move at right angles to the direction of 
said airflow, and a fuel jet adapted to supply, at full throttle, 


N°448,741 





such a quantity of fuel as will produce a fuel/air ratio suitable 
for the greatest effect, characterised in that the fuel jet is 
located in advance of the throttle valve (relative to the airflow) 
by a predetermined amount, such that at less than half throttle 
the induction effect of the airflow on the jet will produce, with- 
out varying the jet opening and without a supplementary 
control, a fuel/air ratio which will be between the greatest 
thermal efficiency and the greatest effect. In the example 
illustrated the air inlet is shown at A, the petrol nozzle at B, 
and the throttle valve at C.—June 15th, 1936. 


TURBINE MACHINERY. 


448,326. January 16th, 1936.— 
CoMBINED STEAM GENERA- 
TORS AND TURBINES, A. 
Borsig Maschinenbau A-G, 
Berlin-Tegel, Germany. 

In this power unit the steam 
turbine and the boiler are in- 
timately connected. The tur- 
bine shaft is shown fragmentally 
at A, and the boiler furnace at 
B. On the turbine shaft there 
is a rotor C, bladed on both 
sides, which receives the feed 
water at D. The water is 
forced through the boiler tubes 
E and returned to the eye of 
the impeller on the opposite 
side, where a centrifugal separ- 
ating action takes place. The 
water returns to the boiler 
tubes and the steam passes by 
the passage F to the first radial 
=m G of the working turbine. 

he steam then goes through 
the superheater H and on to 
the axial-flow part of the tur- 

bine J.—June 5th, 1936. 














MEASURING AND TESTING INSTRUMENTS. 


448,202. January 8th, 1936.—DrawiIne CoMPASSES AND 
Divipers, The Universal Woodworking Company, Ltd., 
and F. I. Jones, 51, Newhall-hill, Birmingham, 1. 

This is what might be described as a quick adjustment form 


N?°448,202 





of dividers. The two legs are pivoted together in the normal 
fashion at A, and one of them has a pencil holder B. They are 
connected together by a link C which slides in the slot D and can 
be clamped by the nut E.—June 4th, 1936. 


CRANES AND CONVEYORS. 


448,207. August 27th, 19356.—Brtr Conveyors, The Mining 
Engineering Company, Ltd., and T. G. Nyborg, Meco 
Works, Worcester. } 

This is a sectional conveyor for mining purposes, and is 

intended to be readily assembled in successive lengths. It is 





Cartel will continue until August 8th, 1940. This result 
has given great satisfaction on the Continent. 





of the belt type and is supported by lengths of frame such as 
A and B. The frames are connected together by the side plates 











CC and the joggled plates D D in conjunction with the studs 


EE. This arrangement gives a certain degree of flexibility 
in the vertical direction, but maintains rigidity in the horizontal 


N°448,207 
































E D 


plane. The idler roller F is dropped into the slots G in the 
plates CC, and is held in place by the sloping face H of the 
joggled plates D D.—June 4th, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


448,744. September llth, 1935.—Drop Hammers, C. H. 
Wynn, The Hall Farm, Knowle, near Birmingham. 

This is an arrangement for driving a drop hammer so that 

a variable length of drop can be obtained irrespective of the 


weight of the blow. The hammer is lifted by a strap over the 


N°448,744 





pulley A, and is driven by the belt pulley B through the plate 
clutch C. This clutch is engaged and disengaged by the cam 
plates D and E through the axial movement of D. The plate E 
has a stepped flange which is engaged with a trigger, some- 
what after the fashion of the escapement of « striking clock, to 
give several lengths of lift to the hammer.—J/une 15th, 1936. 


448,205. 
Jacut 
on Main, Germany. ’ : - 
This strip rolling mill is of the type in which the working rolls 
AA are supported against bending by the larger rolls B B. 
The aim is to provide a convenient means of opening the pass 


August 13th, 1935.—Roxiine MILLs, Heraeus- 
hmelze Aktiengesellschaft, Postfach 91, Hanau, 
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for the introduction of a new strip without altering the setting 
for thickness. The two opposing sets of rolls are held in the 
housings C C, which are hinged together at D. The adjustment 
is made by the screwed tie E and the worm gear F. At the 
opposite end the stay is held by the needle-bearing excentric 
G, so that the can be opened and closed again without 
altering the setting.—June 4th, 1936. 


GAS PRODUCERS. 


October 18th, 1935.—Non-Porsonous Town Gas, 


448,751. 
Ltd., Vaduz, 


Non-Poisonous Gas Holding Company, 
Liechtenstein. ‘ 
This invention relates to a process for manufacturing non- 
poisonous town gas and drying the same. The detoxication of 
the gas is effected by the only process hitherto introduced 
into practice—that is to say, by conducting the gas charged 
with steam at elevated temperature over a suitable contact 
substance, whereby the poisonous carbon monoxide is converted 
with the steam into carbon dioxide and hydrogen. After 
removal of the poisons has been effected the gas has to be 
freed from excess steam by cooling. The operations of drying 
and cooling the excess steam-containing gas, after detoxication, 
are carried out simultaneously by direct irrigation with a 
cold, water-absorbing liquid—for example, calcium chloride 
solution, glycerine, thiocyanate solution, or the like, for example, 
in a scrubber. The gas then gives up its heat and also its water 
content to the irrigating liquid and leaves the cooler in a cold 
and dry condition. The irrigating liquid thereby becomes 
heated, and at the same time diluted with water, and must 
consequently be freed from this water and be also cooled before 
being used again. This latter operation is also with advantage 
combined with the detoxication of the gas by irrigating the 
cold poisonous gas, from which the poisonous substances are 
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to be removed, with the hot liquid to bedehydrated. During 
this irrigation, which may likewise be effected in a scrubber, 
the hot liquid is cooled by evaporation of the water contained 
therein, and accordingly, in addition to becoming cooler, loses 
the bulk of its water content so that it can be again employed 
for cooling and drying the detoxicated gas. The poisonous 
gas becomes charged with the steam formed by evaporation, 
and at the same time becomes heated approximately to the 
temperature of the irrigating liquid. The resulting gas-vapour 
mixture is then conveyed to the detoxicating plant.—June 15th, 
1936. 


TRAMWAYS AND RAILWAYS. 
448,201. December llth, 1935.—Ram Jornts, A. N. Brogden, 


413, Lytham-road, Blackpool. 
The inventor proposes to connect together the lengths of 


N°448,201 








railway metals by what might be described as a system of 
splicing. The construction is obvious in the drawing and is 
claimed to save weight in fish-plates and bolts.—June 4th, 1936. 


448,336. December Sth, 1934.—Tramway Rai Crossings, 
W. V. Morland, 16, Wetherby-road, Leeds, 8. 
This invention concerns tramway crossings of the type in 
which at the crossing the weight of the vehicle is carried by the 
flange of the wheel, not the tread, so as to prevent rattle at the 


N°4 48,336 


B 





crossing. The inventor employs a compound rail at such places, 
as shown. The part A, comprising the shallow groove to carry 
the wheel flange, is bolted on to the main stock, and is, of course, 
—— up at the approaching end as indicated by the broken 
line yatc Ans 5th, 1936. 


METALLURGY. 


448,328. November 5th, 1934.—Tue Extxectrotytic Propvuc- 
TION OF Leap, National Processes, Ltd., 95, Gresham- 
street, London, E.C.2; A. R. Gibson, 2, Oakland-road, 
Redland, Bristol, and S. Robson, Penpole House, Shire- 
hampton, Bristol. 

This invention relates to the treatment of metalliferous 
materials containing lead and sulphur. By it lead and sulphur 
are separated from metalliferous materials containing them 
—for example, galena—by submitting to electrolysis fused lead 
chloride containing the said metalliferous material, the process 
being characterised in that the concentration of lead sulphide 
in the melt is maintained between 1 and 10 per cent., and the 
current density is so adjusted for this range of concentrations 
that as the concentration is increased above 1 per cent., the 
current density is varied between 500 and 1000 amperes per 
square foot. Under these conditions the temperature of the 
electrolyte is maintained between 500 deg. and 600 deg. Cent. 
By this means the formation of sulphur chloride is avoided, 
on the one hand, and the current efficiency is maintained on 
the other, so that the ohmic resistance of the melt is sufficient 
to enable an impressed voltage above the decomposition voltage 

'y to operate the process to be applied. The inventors 

have found that satisfactory conditions are obtained with a 

lead sulphide concentration in the melt of 3 per cent. at a tem- 

perature of 550 deg. Cent. and employing a current density 
of 600 to 750 amperes per square foot. If the process is con- 

ducted at the lower end of the ranges given above, i.e., with a 

current density of 500 amperes per square foot, a temperature 

of 500 deg. to 600 deg. Cent., and a galena concentration of 

1 to 2 per cent., electrolysis proceeds normally. If, however, 

with the current density and temperature remaining constant, 

the galena concentration be progressively increased, the ohmic 
resistance of the melt is decreased until a point is reached in 
the neighbourhood of 3 per cent. galena concentration, at which 
normal electrolysis is nded and the sulphur i tained 








P is 
by the melt, presumably in the form of di or poly-sulphide of 
lead. Beyond this point, if the galena concentration is increased, 
the current density must be correspondingly increased until, 
with a concentration of 5 per cent., the current density should 
be about 750 amperes per square foot. With this increase of 
current density the temperature of the melt will naturally rise. 
However, normal’ electrolysis of the cell may be restored by 
cessation of the feed of lead sulphide. Sulphur will then be 

‘liberated at the anode, and PbS reformed at the cathode by 
electrolytic decomposition of the complex, until eventually 
only lead sulphide (PbS) remains in the melt, when normal 
electrolysis with the formation of the lead at the cathode and 
sulphur vapour at the anode is resumed.—June 5th, 1936. 


BUILDING. 


448,755. November 9th, 1935.—A Process or AGGLOMERAT- 
1nG Foss Siica, (Mrs.) Ruth Andra (née Hardy), 63, 
rue Brile-Maisons, Lille, Nord, France. 

The object of this invention is a process for agglomerating 
fossil silica or kieselguhr. Kieselguhr is mixed with a magnesium 
salt, preferably magnesium chloride, in the proportion of 4 
to 5 per cent. of magnesium salt, the mixture is worked into a 
paste, is moulded, and baked at a temperature of between 
800 deg. and 1200 deg. Cent., whereby the baked product 
consists practically of pure kieselguhr. Preferably, the mag- 
nesium salt is used in the form of a saturated aqueous solution. 
As an example, a solution of saturated magnesium chloride 
is prepared and is added to kiesel, in the proportion of 8 litres 
of solution to 100 kilos. of kiese . Water is then added in 
sufficient quantity to produce a paste which is slightly fluid. 
The is placed in moulds, dried in the moulds at a tempera- 
ture ween 100 deg. and 150 deg. Cent., and then baked aftez 
removal from the moulds at a temperature which can vary 





between 800 deg. and 1200 deg. Cent., according to the hardness 

of the product it is desired to obtain. Preferably, the tempera- 

ture chosen is about 900 deg. Cent. The magnesium chloride 
is entirely dissociated by the heat and the final product only 
contains a small proportion of magnesium oxide and silicate. 

From a practical standpoint, the final product is made of 

unaltered kieselguhr and possesses all the qualities of this sub- 

stance. Bricks made ding to this p are of a highly 
porous nature, are light in weight, and are suitable for heat and 
sound insulation, but not for refractory purposes.—June 15th, 

1936. 

448,200. March llth, 1935.—Jornts For CoNcRETE PIPEs, 
Aktiengesellschaft Hunzil and Cie. Ziirich, Baustof- 
fabriken Brugg und Olten, Brugg, Switzerland. 

This invention is concerned with the ting tog of 
concrete pipes. The pipes have spigots and sockets, as shown, 
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and the joint is made tight by alternate rings of plain and 
creosote-soaked hemp AA. As a final precaution there is a 
ponies of cement, The pipes are kept in axial alignment 

y the tapered spigot C, which is also caulked with hemp.— 
June 4th, 1936. 


448,749. October 8th, 1935.—FiLoors anp Fioor Swass, 
J. Dixon, 18, Blomfield-court, Maida Vale, London, W.9. 
This invention relates to pre-cast reinforced concrete floors 
formed of slabs fitted between floor joists. The slabs are formed 
with segmentally shaped and rebated ends to enable them to be 
swung in between the webs of rolled steel joist sections without 
undue shortening of the slabs, and to rest on the flanges thereof. 
The slabs are connected longitudinally by metal bars or rods 
extending below the joists and between the slabs, and crosswise 
by means of metal bars or rods inserted and cemented into one or 
more grooves or perforations formed in the slabs. The upper draw- 
ing shows a cross section through a number of slabs forming a part 
of a completed floor. The next shows a longitudinal secti 
through a section of floor, and the last shows a plan view. The 
units consist of solid slabs of concrete A, suitably reinforced with 
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longitudinal metal bars B, rebated along their sides and shaped at 
the ends C to fit on to the flanges of girders or other bearings. 
Each unit is perforated crosswise at or below the neutral axis and 
vertically in the centre of its width by one or more tapered 
holes D, and is cross grooved with one or more dovetail-shaped 
grooves E on its upper surface. After hoisting the units into 
position on their bearings F continuity links G are placed in the 
grooves formed by two adjacent rebated sides of units and 
cross-reinforcing metal bars are threaded into the dovetailed 
grooves E and the tapered perforations D, and the floor is com- 
pleted by pouring cement grout into all grooves and perfora- 
tions, so forming one complete floor slab of reinforced concrete. 
On the reinforced concrete foundation so constructed, timber 
fillets or light joists may be fixed or laid with or without the 
interposition of sound-resisting material, and the floor finished 
with boarding.—June 15th, 1936. 


MISCELLANEOUS. 


448,334. December 4th, 1934.—THE PropucTION oF VALUABLE 
Low-BorLInc HypDRO-CARBONS FROM PRODUCTS OF THE 
DestructivE Hyprocenation or Coats, H. £. Potts, 
12, Church-street, Liverpool. 

This invention relates to a process for the production of 
valuable low-boiling hydro-carbons from products of the 
destructive hydrogenation of coals, more particularly from 
fractions which are obtained free from pig asphalt. It has 
been found that in a th hi puts of lower 
boiling hydro-carbons are obtai ti duct 





d from fi of the 

of the destructive hydrogenation of coal, which boil within 
the limits of 170 deg. and 400 deg. Cent., preferably of 200 deg. 
and 400 deg. Cent., and which consist pam ses A of mi 

oil besides heavy oil, if these fractions free from hard asphalt 
are treated at elevated temperature with liquefied hydro- 
carbons gaseous at ordinary temperature and the refined oil 
is destructively hydrogenated by being together with 
hydrogen under pressure and at an elevated temperature, 
suitably above 350 deg. Cent. over catalysts. When working 
according to the present invention broad fractions of the 
initial materials may be treated and fracti covering the 
whole boiling point range of 200 deg. to 400 deg. Cent., or even 
170 deg. to 400 deg. Cent., may be advantageously employed. 











—A catal 
brochure “‘ Survey of Boiler Plants.” 


As an example, a product, obtained by the destructive hydro- 
prnetion of bituminous coal, freed from hard asphalt and of the 

oiling limits of 200 deg. to 400 deg. Cent., is treated with five 
times its amount by volume of propane at 50 deg. Cent. Moseby, 


about 15 per cent. of a dark oil separates off and is remov 


The refined distillate is free from the solvent and, together 
with hydrogen at a temperature of 440 deg. Cent. and under a 


pressure of 200 atmospheres, passed over a catalyst consisting 


of tungsten disulphide, whereby 50 per cent. of benzine is 
obtained. The middle oil is passed back to the reaction vessel.— 


June 4th, 1936. 


448,740. July 22nd, 1935.—Tue Manuracture or LAMINATED 
Arricises, E, I. Du Pont de Nemours and Co., Wilmington, 
Delaware, United States of America. : 

This invention relates to the manufacture of laminated glass 
and the interlayer sheet used therein. An object is to provide 

a laminated article in which the laminw adhere perfectly under 

widely different temperature conditions. A further object is to 

rovide a laminated glass having greatly improved adhesion 
tween its parts and which will not break into pieces under 
impact even at very low temperatures, and which has sub- 
stantially perfect resistance to the action of sunlight and 
moderate heat. The above objects are accomplished by uniting 
two rigid sheets by means of a plastic interlayer sheet of a com- 
position comprising 100 parts of an organic acid ester of cellulose 
and, as @ mgs ec therefor, 66-150 parts of an ester of a poly- 
hydric ether alcohol wherein all of the hydroxyl groups are 
esterified by a saturated fatty acid containing from 3-5 carbon 

atoms inclusive.—June 15th, 1936. 








Forthcoming Engagements. 


Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Snedcete, 








Ae: 








To-pay. 
Inst. or Mintne Encingegers.—Summer meeting at Bath. 


Monpay, Sept. l4ru, to Fripay, Serr. 18Tu. 
Institute oF Mretrats.—Annual meeting in Paris. 


Fripay, Sepr. 18tx, To Sunpay, Sept. 20ru, 


AssociaTION oF SprectaL LIBRARIES AND INFORMATION 
Bureavux.—Thirteenth Annual Conference at Balliol College, 
Oxford. 

Monpay, Serr. 2lst, To Saturpay, Serr. 26ru. 
ting in Diisseldorf. 





Tron AnD Street Inst.—Autumn 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mass Propucts, Ltd., of Newtown, Parkstone, Dorset, and 
A. C. Wickman, Ltd., of Coventry, manufacturers and selling 
agents respectively of the ‘‘ Humphris ” presses, inform us that 
their agreement has been terminated by tual t 

A. C. Wickman, Ltd., informs us that an agreement has been 
entered into with L. Schuler A.-G., of Googe. Germany, 
for the manufacture and sale of presses and other products. 
A. C., Wickman, Ltd., can now offer the complete range of 
machines made by this firm. 

Broom anp Wapkg, Ltd., of High Wycombe, and B.E.N. 
Patents, Ltd., of Park Royal, London, have effected a merger 
of interests with a view to enlarging the scope of the respective 
businesses. Apart from a further interchange of di to , the 
management and affairs of the two companies will continue as 
before. 

MorpeN McDonatp anv Co., of 36-38, Victoria-street, 
London, 8.W.1, announce that they have been appointed sales 
agents for the Frandor Engineering Company Ltd., of Acton- 
lane, N.W.10. The latter firm manufactures worm and spur 
reduction drives up to 10 H.P., paint spraying plants and does 
general engineering work. 

Mr. Joun Bruce, A.M.I.E.E., Member of Council and Fellow 
of the Institute of Fuel, and late of the Barking generating 
station of the County of London Electric Supply Company, 
Ltd., has started a practice in a consulting and advisory capacity. 
Pending the obtaining of suitable office accommodation, Mr. 
Bruce will conduct his business from his home address, 31, 
Deyncourt-gardens, Upminster, Essex. 

















CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers 


Atrsa Craic, Ltd., has received an order for seven two- 
cylinder marine Diesel engines of 16/24 H.P. for a South 
American Government fishing service. e order was obtained 
gainst severe foreign competition. 

Tue EnoiisH Extxectric Company has recently received an 
order for three Diesel-electric equipments for shunting locomo- 
tives from the Southern Railway. These locomotives will be 
a similar to those rg ge to the L.M.S. and G.W.R., 
and will be equipped with 350 H.P., six-cylinder ‘‘ English 
Electric ” Diesel engines, and their standard two-motor elec- 
trical equipment with torque control. The locomotive frames, 
wheels and axles will be designed and built by the railway 
com , and the complete | tives bled and tested 
by the I inglish Electric Company at their Preston works. 




















CATALOGUES. 


Diacrip Srructurss, Ltd., Horseferry House, Page-street, 
S.W.1.—Particulars of the “ Diagrid " system of construction 





as applied to aeroplane hangars. 


InTERNATIONAL ComBustion, Ltd., Aldwych House, W.C.2. 
on “ Rovac” rotary vacuum filters, and a 


Nu-way Heating Prants, Ltd., Craven House, ay, 


W.C.2.—A booklet on the “‘ Rotavac ” unit control, automatic 
temperature, or steam pressure control. 


Normanp Exrecrricat Company, Ltd., 3, North-side, Clap- 


ham Common, 8.W.4.—A leaflet explaining the method of con- 
struction of the firm’s ‘ Maxflux ” stato: 


r. 
Normanp Etxorrrcat Company, Ltd., 3, North-side, Clapham 


Common, 8.W.4.—A pamphlet introducing a new range of 
$ and 3 H.P. grinding and polishing motors. 
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A New Heating Research Laboratory. 


A NEw laboratory for research on the heating of 
buildings has been completed at the Building 
Research Station, and was formally opened on 
Wednesday, July 22nd, by Sir Frank Smith, Secretary 
of the Department of Scientific and Industrial 
Research. The occasion was the annual visit to the 
Building Research Station of the Institution of Heat- 
ing and Ventilating Engineers. The new laboratory 
consists of one room within a larger room. The 
smaller room, which is 18ft. by 12ft., is the test room 
and will be heated in different ways. It has a 
ceiling which can be screwed up or down, so that the 
problems of both low rooms and high rooms can be 
studied. The larger room in which the test room is 
situated isolates it completely from outside weather 
effects. The various walls of this outer enclosure 
can each be refrigerated and their temperatures can 
be controlled to one-tenth of a degree Fahrenheit. 
Modern heating methods have been utilised in the 
control of the outer enclosure. Every surface is 
panel-heated Or panel-cooled by brine, which is 
circulated in pipes in the walls, floor, and ceiling. 
For cooling the brine a 4}-ton ammonia compressor 
is installed in the engine-room at one end of the 
laboratory, while at the other end of the laboratory 
is the instrument room, where records of the con- 
ditions in the test room and its enclosure are made. 
The Institution of Heating and Ventilating Engineers 
is providing the sum of £1500 towards the study of 
heating problems at the research station. 


Wages in the Iron and Steel Industries. 


At a conference held in London on Monday, July 
27th, between the Iron and Steel Trades Employers’ 
Association and the Iron and Steel Trades Con- 
federation representing the workers, agreement was 
reached, as a result of which from Sunday next, 
August 2nd, the wages of adult steel works labourers 
will be advanced by about 4s. a week. The agree- 
ment concluded also provides for proportionate 
advances to semi-skilled workers, while an adjust- 
ment has been made in the basis of the sliding scale 
agreement in order to give a permanent increase of 
3} per cent. to all workers whose wages are regulated 
by that agreement. The increases include 30 per 
cent. on the sliding scale in place of the 26} per cent. due 
under the recent ascertainment. The new wages 
agreement, it is pointed out, relates to the men 
employed in the heavy section of the steel industry, 
which comes within the purview of the Iron and Steel 
Trades Employers’ Association, as distinct from the 
Sheffield steel trade proper and the South Wales 
Siemens steel trade. 


A Nottingham Gun Factory. 


For some months past repairs have been taking 
place at the old works of Cammell Laird and Co., 
Ltd., Nottingham, and it is now understood that the 
old gun shops are to be shortly reopened as a branch 
department of Woolwich Arsenal engaged in the manu- 
facture of large guns. The Nottingham Employment 
Exchange, which is to find all labour, has now received 
instructions from the War Office to recruit the first 100 
men. They are to be sent to Woolwich to be trained 
there on the class of work which they will be called 
upon to do when the new machinery has been installed 
in the Nottingham works. When the men required 
for heavy engineering work have been trained at 
Woolwich, they will be transferred to Nottingham, 
and the crane drivers, unskilled labour, and general 
factory hands will then be engaged. It is expected 
that work will begin at Nottingham in the course 
of six weeks or two months. It may be recalled that 
during the war these Nottingham works turned out 
large quantities of guns and munitions. For some 
time after the war they were used by Cammell 
Laird and Co., Ltd., for the manufacture of railway 
rolling stock, and as such they were described in 
THE ENGINEER of March 10th, 1922. The factory 
buildings cover an area of about 10 acres, and adjoin 
the main line of the L.M.S. Railway, standing on a 
site of close upon 43 acres. 


L.N.E.R. Wagon Building Programme. 


On Monday, July 27th, it was announced that the 
directors of the London and North-Eastern Railway 
Company had approved an extensive programme of 
new construction of freight wagons of various types, 
involving an outlay of close upon £1,750,000. Recently 
in view of the actual and prospective activity in the 
coal, iron, and steel trades, the L.N.E.R. placed 
special contracts for the building of 1800 open goods 
wagons of 12 tons capacity, 1400 hoppered coal 
wagons of 12 tons capacity, and 100 hoppered coal 
wagons of 20 tons capacity. The new programme 
provides for building during the forthcoming year, 





and has been approved only after a special survey of 
the existing and prospective conditions in each of 
the many branches of industry served by the L.N.E.R. 
It has taken into account the withdrawal of a number 
of existing wagons not of the most modern design, 
and provides for the construction of 7550 open goods 
wagons, 300 of which will be specially constructed 
for the conveyance of road-rail containers; 430 
covered goods wagons, all of which will be fitted with 
the continuous brake; 150 ial wagons for the 
conveyance of fish traffic; 1265 bolster wagons for 
the conveyance of iron and steel and timber traffic, 
15 of which will be of a special design for the 
conveyance of exceptionally long girders and steel- 
work up to 90ft. in length; 700 cattle wagons ; 
1600 coal wagons, of which 1200 will be of a capacity 
between 20 and 32 tons; 14 special trolley trestle 
wagons for the conveyance of exceptional loads ; 
250 goods brake vans; 59 horse boxes; and 300 
large covered containers to cater for the steady 
increase in the demand for door-to-door transport 
by the container method. Excluding the 300 con- 
tainers, this programme provides in all for the con- 
struction of 12,018 vehicles, and if the contracts 
recently placed and mentioned above are taken into 
account, the total number of new vehicles to be con- 
structed is 16,218. 


The Severn Bridge Scheme. 


On Wednesday, July 22nd, a deputation consisting 
of representatives from the Monmouthshire, 
Glamorganshire, and Gloucestershire County Councils, 
headed by Sir Reginald Clarry, as the Chairman of the 
Welsh Parliamentary Party, waited upon Mr. Hore- 
Belisha, the Minister of Transport, to discuss the 
question of the Severn Bridge scheme. The deputa- 
tion, we understand, asked the Minister to express 
the views of the Government about taking over the 
construction of the bridge and its auxiliary roads as 
part of the main trunk road system of the country and 
the question of financial contributions from all the 
parties concerned was also discussed. In the course of 
his reply Mr. Hore-Belisha stated that it might be 
assumed that the Government would not recede from 
its offer of financial support, although, as there was 
no proposal before it, the question of a formal 
renewal of an offer of a grant did not arise. He made 
it clear that the Government did not itself propose to 
construct the bridge as part of its scheme for taking 
over existing trunk roads. Whether or not the Bill 
for that purpose would include power to take over, at 
some future date, the responsibility for maintenance 
of new roads or bridges constructed by highway 
authorities, he could not say, as that point was still 
under discussion with the associations of local 
authorities. In conclusion, the Minister made the 
suggestion that all the local authorities which desired 
to support the construction of a Severn Bridge should 
form a joint committee with a view to the submission 
of a new Bill to Parliament, with assurances of 
adequate support. Only thus, he said, could the 
necessary powers be obtained. 


The Proposed Forth. Road Bridge. 


In the House of Lords on Wednesday, July 22nd, 
Viscount Elibank asked whether the Government 
was aware of the strength of public opinion in Scotland 
in favour of the construction of a road bridge across 
the Firth of Forth at Queensferry, which he contended 
was very necessary for extending transport facilities 
and might be looked upon as a national necessity. 
The five main roads from England to Scotland, he 
said, converged naturally upon Edinburgh, and 
for anyone travelling to Perth or Inverness, going by 
Stirling added at least 30 miles to the journey. It 
was expected that an average of 4000 vehicles would 
cross the road bridge per day. With a toll of ls. to 
ls. 6d. per vehicle, the revenue would reach at least 
£100,000 to £150,000 a year, which would pay the 
cost of upkeep, and this would, it was expected, 
go a long way to reduce the cost to the local rate- 
payers. Other speakers referred to the Tay road 
bridge scheme, the dangers of aerial attack, and the 
economic and traffic aspects of the scheme. Reply- 
ing for the Government, the Earl of Plymouth 
said that the Minister of Transport felt that he would 
not be justified in agreeing to a scheme of such 
large magnitude without being fully assured that the 
scheme and the expenditure it would involve would 
be to the advantage of the public asa whole. Evidence 
had now been sent in by the promoters and would be 
carefully considered, and the policy of the Admiralty 
would be borne in mind. 


The Director of Naval Construction. 


On Saturday, July 25th, it was announced by the 
Admiralty that Sir Arthur W. Johns, Director of 
Naval Construction, has resigned owing to ill-health, 
and that Mr. S. V. Goodall has been appointed his 
successor, to date from July. 25th, 1936. Mr. Goodall 
has been Assistant Director of Naval Construction 
since 1932, since which date he has been connected 
with all the secret experiments which the Admiralty 
have carried out preparatory to replacing capital 





ships. He entered the Royal Naval Engineering 
College, Devonport, in 1889 as an engineer cadet, later 
becoming a naval construction cadet, and, until 1907, 
was for three years at the Royal Naval College, 
Greenwich. He was appointed Assistant Constructor 
at Devonport Dockyard, went to the Admiralty 
Experimental Works at Haslar, and left in 1911 for 
the Admiralty, where he was employed on light 
cruiser design. In 1914 Mr. Goodall was Instructor 
in Naval Architecture at the Royal Naval College, 
Greenwich, but he was brought back to the Admiralty 
in 1915 and appointed Constructor, assisting on the 
battle-cruisers “‘ Repulse’ and “ Renown” and the 
large cruisers ‘‘ Courageous,’ ‘‘ Glorious,’ and 
** Furious,” on the staff of Sir Eustace D’Eyncourt. 
In 1917 he was appointed a liaison officer to the U.S. 
Bureau of Construction and Repair in Washington. 
After the war he was employed under Sir Eustace 
D’Eyncourt on the battle-cruiser ‘“‘ Hood” and the 
battleships “‘ Nelson ”’ and “ Rodney,” and was at 
Malta Dockyard from 1925 to 1927. In 1927 he went 
back to the staff under Sir William Berry, and worked 
on the design of the “‘ Acastra ” class of destroyers. 


The Queen Mary’s Sister Ship. 


ANSWERING a question in the House of Commons 
on Tuesday evening, July 28th, Mr. W. S. Morrison, 
the Financial Secretary to the Treasury, stated that 
a sister ship to the “ Queen Mary” is to be built 
on the Clyde, and that the contract has been placed. 
with John Brown and Co., Ltd., at Clydebank. 
He went on to say that the Chancellor of the 
Exchequer had received specific proposals from the 
Cunard White Star Company, and had agreed that 
advances should be made under the North Atlantic 
Shipping Act for the building of the sister ship. 
The company had supplied evidence that the tech- 
nical and the commercial considerations had obliged 
them to place the contract with John Brown and 
Co., Ltd., the builders of the “Queen Mary,” and 
the Chancellor of the Exchequer had agreed to that 
course. We are given to understand that the new 
liner will be laid down on the same berth as that on 
which the ‘‘ Queen Mary” was built, and that she 
will be known on her builders’ books as ‘‘ Number 
552.”’ She will, it is understood, be slightly longer than 
her sister ship, with about the same beam, and that . 
a higher service speed will be aimed at. Accord- 
ing to a statement made by Mr. Stephen J. Pigott, 
the managing director of John Brown and Co., 
‘“‘ about 4000 men or more will be employed directly 
in the construction of the vessel,” and indirectly, 
about 300,000 people in different parts of the country. 
The keel, it is stated, is likely to be laid down about 
the end of next month, and the launch will probably 
take place at the end of next year. It is expected 
that the ship will be ready for the Atlantic service 
in the summer of 1939. Disappointment with the 
decision is felt on the Tyne, where it was hoped that 
a design and tender submitted by Swan, Hunter and 
Wigham Richardson, Ltd., would be accepted. It is 
understood, however, that their price was, very 
naturally, greatly in excess of that quoted by the 
builders of the “‘ Queen Mary.’ Designs were also 
sent in by Vickers-Armstrongs Ltd., and by Cammell, 
Laird and Co., Ltd. The statement by the First 
Lord of the Admiralty on Wednesday that orders 
for the two battleships of the 1936 programme will 
be placed with these two firms at Walker-on-Tyne 
and Birkenhead, respectively, will compensate them 
for their disappointment. 


Safety in Mines. 


At the resumed sitting of the Royal Commission 
on Safety in Mines under the presidency of Lord 
Rockley on Monday, July 27th, evidence was given 
by Major H. M. Hudspeth, the Chief Engineer to 
the Safety in Mines Research Board. In the course 
of his statement Major Hudspeth said that both 
laboratory and underground experiments had been 
made in an effort to determine the causes of fractures 
and falls, and that a great deal of work had been 
carried out with a view to putting into practice the 
result of the researches. The important factor in 
roof control was, he held, the extent to which the 
strata would bend before breaking. Speaking on the 
necessity of roof support, he stated that tests on 
timber props of the same size and quality had shown 
the considerable variations which occurred in the 
strength of individual props and the serious reduction 
in strength caused by moisture. The strengths of 
steel props of different types had been determined, 
and an important advantage of such props was the 
uniformity of strength of any particular type. With 
regard to the reduction of noise in coal mines, Major 
Hudspeth said that a preliminary examination of 
that question which had been carried out at Mansfield 
showed that noise could be reduced. On the general 
question of safety he gave the opinion that it should 
come before expense. On Tuesday, evidence was 
continued by Mr. Arthur Roberts, of the Colliery 
Under-Managers’ Association of Great Britain. He 
was of the opinion that if the Coal Mines Act of 1911, 
with its accompanying regulations and orders, were 
consistently carried out by all parties concerned, 
there would be a big drop in the accident rate, 
particularly in those accidents caused by falls of 
roof and sides, haulage, and machinery. 
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The Art of 


Gear Design. 


By H. E. MERRITT, DSc. 
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(Continued from page 78, July 24th.) 


CONVENTIONS. 


.JINCE all gears are used to connect either actual 
or virtual rotating shafts, definitions and con- 
ventions whereby such factors as relative shaft position 
and relative direction may be expressed with ease 
and precision would appear to be fundamental 
necessities. Academic influences which favour such 
innovations have had, however, little weight in the 
evolution of a subject so lacking in cohesion as gear 
design practice, in which ten rules are made to do 
the work of one definition. To give only one example, 
the popular method of dealing with the question 
of the relation between the shaft position, directions 
of rotation, and tooth angles of spiral gears is to 
subdivide it into sixteen different cases (each complete 
with diagram), whereas simple conventions reduce 
all the alternative possibilities to one general case. 

Definitions and conventions find their justification, 
in fact, not in academic correctness, but in the 
ultimate saving of time and economy of effort which 
they effect. 

Shaft Position.—Consider, for example, the possible 
relative positions of two shafts and the ways in which 
they may be classified and defined. The axes might 
be described as being either (a) parallel, (b) intersect- 
ing, or (c) skew, 7.e., neither parallel nor intersecting ; 
and further particular cases of practical importance 
arise when in either (b) or (c) the axes are at right 
angles and when in (a) they are coaxial. Such a 
method of classification, although ultimately used, 
does not bring out the significance of the relationship 
between the several cases, whereas an approach in 
a slightly different direction gives results which 
link up directly with the question of direction of 
rotation. 

Thus, referrmg to Fig. 13, if any two axes AB 
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and CD, occupying any positions in space, be con- 
sidered, two parallel planes containing A B and CD 
respectively can be found. A line OQ joining the 
axes at right angles to the parallel planes is then 
perpendicular to both axes and is termed the 
‘common perpendicular ”’ ; its length is the shortest 
distance between the axes, and when used in gear 
design is termed the “ centre distance.” 

If the axes be viewed along the common per- 
pendicular, which then appears as the point O, the 
inclination is given either by the angle AOC or 
its supplement AOD. The relative position of the 
axes is therefore fixed by two quantities, the centre 
distance and the inclination respectively. When the 
inclination is zero, the shafts are parallel; when the 
centre distance is zero, they intersect, and when both 
centre distance and inclination are zero, they are 
coaxial. , 

The question then arises, which of the angles 
AOC or AOD is to be taken as a measure of the 
inclination ? It is here that conventions for direction 
of rotation must be introduced, leading to a conven- 
tion for expressing “‘ shaft angle ” in terms of rotation 
and linking up with conventions for the elements 
of gear members which so connect the shafts as to 
give the desired rotation. 

Directions of Rotation——Consider now the two 
actual shafts shown in Fig. 14, with axes OA, QB 
joined by the common perpendicular OQ. As 
shown, shaft A rotates clockwise when viewed along 
the axis in the direction of the common perpendicular, 
and shaft B counterclockwise. As a first convention, 
clockwise rotation will be regarded as positive and 
counterclockwise negative. 

These directions are clearly important, because the 





teeth of gears which so connect the shafts as to give 
the directions of rotation indicated would not be 
suitable if the direction of rotation of only one of 
the shafts were reversed. 

Since each shaft may extend on either side of the 
common perpendicular, it may be viewed in either 
of two directions, in one of which it will rotate with 
positive, and in the other with negative, rotation. 
As a further convention, therefore, let those portions 
of the shaft be selected which have positive and 
negative rotations respectively, as has been done in 
Fig. 14. 

Shaft Angle.—It is now easy to see how the actual 
shaft position, coupled with the desired respective 
directions of rotation, may be derived from two dis- 
placements corresponding to the centre distance and 
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FIG. 14—SHAFT ANGLE AND DIRECTION OF ROTATION 


the inclination. For if shaft A be imagined first to 
occupy a position concentric with B, but having 
opposite rotation, it could be brought to its actual 
position first by swinging it bodily around O Q through 
the angle & to occupy the position shown in dotted 
line, and then translated bodily in the direction 
of OQ through a distance C, the centre distance. 
By the same motion through the angle & the shaft 
B may be imagined to be brought into the dotted 
position, i.e., parallel to A with opposite rotation. 
Viewed along the common perpendicular in the direc- 
tion O Q, i.e., from the shaft having positive to that 
having negative rotation, the angle X in the example 
illustrated is traced out in the counterclockwise 
direction, and is thus regarded as negative. The 
angle so traced out, coupled with its sign, is termed 
the “shaft angle.” This method of determining 
shaft angle is applicable to both skew and inter- 
secting shafts, and eliminates the supplementary 
angle which otherwise may cause some confusion ; 
whilst for skew shafts the sign of the shaft angle 
controls the design of the gears. 

The foregoing conventions may be summarised 
thus : 

(1) Looking along a shaft towards the common 
perpendicular, clockwise rotation is positive and 
counterclockwise negative. 

(2) The shaft angle is the angle subtended 
(viewed along the common perpendicular) by the 
parts of the respective shafts which have opposite 
directions of rotation. 

(3) The shaft angle is positive or negative accord- 





ing to whether the angle traced out from the 
negative to the positive shaft (looking along the 
common perpendicular with the positive shaft 
nearer) is clockwise or anticlockwise. (The sign 
of the shaft angle may also be remembered 
as being opposite to that of any helix about 
the common perpendicular which intersects the 
axes of the shafts.) 


Fig. 15 illustrates the application of these con- 
ventions to a variety of shaft positions and the 
diagrams need no explanation. It may be noted, 
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however, that spur and helical external gears always 
have zero shaft angle; that when shafts intersect 
the shaft angle has no sign because the common 
perpendicular has no length, and that the sign for 
shaft angle is introduced only for skew shafts. 

Spiral Angle.—In order that conventions may be 
grouped together, reference to ‘tooth spirals ” 
may be made to the extent of saying that if a tooth 
or thread is made in the form of a right-hand helix 
it is regarded as having a positive spiral angle, and 
if left hand, negative. With this convention the 
algebraic sum of the spiral angles is always equal 
to the shaft angle. Thus a pair of single helical 
gears must have the same spiral angle, but opposite 
hand or sign in order to give a sum equal to zero. 

Direction of Thrusts.—Viewed along its line of 
action, a thrust is regarded as positive when it acts 
away from the observer. If, for example, a right- 
hand screw be held axially and rotated in a clockwise 
direction in a fixed nut, the thrust acting upon the 
nut will act towards the observer and will thus be 
regarded as negative, whilst the equal and opposite 
thrust of the screw upon its restraining member will 
be positive. 

Conventions for Gears and Bearings.—In the 
calculation of the journal and thrust loads acting 
upon bearings supporting gears it is convenient 
to allot algebraic signs to the gears themselves, 
giving a driving gear a plus and a driven gear a 
minus sign. It is true that most of the questions 
into which such signs enter may be answered by 
inspection, but the use of the signs provides a check 
in some of the rather confusing cases which may 
arise. The product of the respective signs for gear, 
direction of rotation, and tooth spiral gives the sign 
of the direction of the thrust acting on the gear 
in question. For example, a left-hand (—) worm 
driving (++) a worm wheel and rotating in a clockwise 
(+) direction will be subjected to a thrust having a 
sign.of —+ +, or i.e., negative and acting towards the 
observer. 

(To be continued.) 








Temperature Error in Cup Type 


Current 


Meters. 


By T. BLENCH, B.Sc. (Hons.), I.8.E. 


I. Introduction.—That current meter discharge 
observations often differ markedly from those 
by velocity rods, and from sound calculation by 
long-crested weir formule, is well known to many 
engineers. It is particularly noticeable on Indian 
canals, where the water is regulated to a very fine 
degree of accuracy by specially designed meter flumes 
distributed throughout the canal systems. Fig. 6 
is an example of discrepancy between velocity rod 
and current meter observations at a fall site, where 
a fixed gauge must mean a fixed discharge, although 
the fall was not of the calculable type. The O’s 
are for current meter and the X’s for velocity rods. 





Laboratory workers are inclined to doubt the 
discrepancies, as their most accurate work fails to 
show any cause, and, when they test the accuracy 
of field discharge observation in artificial channels, 
they find that a probable error of 4 per cent. is to 
be expected. As good regulation by meter flume for, 
say, 5000 cusecs, is done to about 4 per cent., it 
would seem that a current meter is a good instrument 
for calibrating falls whose tables are not calculable. 
The fallacy of this argument is, apart from the 
possibility of undetected constant error, that observa- 
tions to determine probable error are normally done 
in a few days. Consequently, they show observa- 
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tional errors, but not those due to seasonal change 
in the physical condition of the water, of which the 
viscosity change due to change in temperature 
appears to be the test. Now current meters are 
calibrated in tanks of still water, and it. is accepted 
that they behave differently in turbulent water. As 
the turbulence in a channel will change with tem- 
perature, and possibly the content of suspended 
impurity, it is to be expected that these changes 
will affect current meter discharge observations. 
Laboratory experiments have been done in tanks to 
test the effect of temperature and dirt, but without 
result. This is only to be expected, as such experi- 
ments are looking for a change in turbulence which 
is not there. 

This article describes how the writer investigated 
the matter at a 4000-cusec regulating fall site in 
India. As the method is statistical (to eliminate the 
many disturbing causes which occur at a field site), 
and probably rather new, the results show startlingly 
large errors, which suggest that current meters are 
unreliable for accurate fall calibration, and the subject 
is important to all engineers interested in the accurate 
measurement of the unit of water flow, and requires 
more research on the same lines, a somewhat detailed 
treatment is given in historical sequence. 

II. The Practical Value of Current Meters.—The 
best channel regulation is done by calibrating falls 
on the assumptions that, provided the depth at the 
upstream gauge site does not change, and the fall 
is ‘‘ clear’; then it is possible to write the discharge 
equation in the form Q=C B H+, where Q is discharge, 
B is breadth, and C and ~ are constants to be deter- 
mined. H is gauge reading referred to crest level. 
A definite H is assumed to mean a definite discharge 
for all practical physical conditions of the water. 
This will be discussed later. 

At the regulating site of this article it was not 
difficult to regulate to 0-Olft. of gauge at full supply 
of about 4000 cusecs. This means about 15 cusecs 
on 4000, or less than 0-40 per cent. error in regula- 
tion. Yet it is the unfortunate custom to calibrate 
such falls by means of current meters which, apart 
from the undetermined rating error, can vary by 
1 per cent. for every 6 deg. Cent. change of tempera- 
ture. The practical implication of this is that two 
falls on the same canal system, one calibrated in 
winter and one in summer, may differ by about 
4 per cent. due to temperature error alone. Obviously, 
velocity rods are infinitely more useful for canal 
fall calibration, and current meters are only justifiable 
for rivers where rods are useless. 

III. The Object of the Experiments described in 
the following article was to establish at a certain 
site the cause and amount of turbulence error in a 
cup type current meter to explain the reason for the 
large effect and to suggest a means of calibrating 
meters more accurately for practical conditions, and 
supplying them with temperature-correction formulz. 

IV. History of Experiments and Site Description.— 
At the headworks of an Indian canal daily current 
meter discharges had been proceeding for over two 
years. Fig. 1 shows the lay-out. A flume, calibrated 
from previous observations, existed at R.D. 1000ft. 
At gauge 4-00 (above crest) it was tabled to give 
3572 cusecs (cubic feet per second). During keen 
demand the discharge would be about 3800 cusecs 

with gauge 4-15. The channel from head regulator 
to meter flume had masonry and earth bed (detailed 
in Fig. 1) of 144ft. width, masonry sides of 14:1 
slope, and full supply depth of 8ft. very closely. 
The discharge site was at R.D. 600, and, as silt never 
lay on the discharge site bed, the section was definite. 
There was not apparently more than normal tur- 
bulence at R.D. 600ft., thanks to an adequate cistern 





point that might be checked by special observation 
later. 

The current meter was always held at 0-6 of the 
depth—a practice now condemned in nearly all 
authoritative hydraulic works. Weddel’s rule was 
used for discharge calculation. 

Current meters were subject to check and change 
by an outside authority, but’ were always of the same 
cup type of 6in. cup circle mean diameter, and the 
observer was changed occasionally in the normal 
course of transfers. 

The writer’s first object was to assess the magnitude 
of the well-known effect that summer and winter 
discharge observations are discordant. The dis- 
cordance was attributed, by certain current meter 
experts, misled by tank experiments into belief in 
the invariability of current meters to changes in 
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friction over the fall. To explode this theory it 
was necessary to find the range of variation and 
show that it was more than could occur im the fall 
by any possible theory. The first step was to calibrate 
the fall from the observations of 24 years. Forty- 
three observations were selected to cover the whole 
period, and the whole range of discharges, as evenly 
as possible. It was expected that this would average 
out the effect of different observers, different meters, 
different temperatures, different silt content of water, 
different degrees of turbulence, and all the possible 
sources of fluctuation. The formula was found by 
the principle of least squares to be Q=394-6 H1-5795- 
This table is, of course, nothing more than a 24-year 
average. It must contain errors due to holding the 
meter at 0-6 depth, where the mean velocity is not 
situated, and errors arising from rating. 

Rating errors deserve a separate paragraph. 
There are two principal ones. The first is that a 
meter does not behave in turbulent water as it does 
in the still water of a tank. Gibson’s ‘“‘ Hydraulics,” 
third edition, quotes authorities which suggest 1 
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below the regulator, and to the faet that the channel 
was 224ft. broad at the regulator, tapering to 144ft. 
at R.D. 430ft. Usually, there was gentle ripple 
at the discharge site, and observations showed that 
velocities were not symmetrical about the centre 
line, but not worse than to be expected from an 
average discharge site. The asymmetry changed 
from side to side arbitrarily, depending on the 
approach of the river to the canal. 

The drop from river to canal varied owing to 
many causes; but generally it was high in summer 
and low in winter—vide Fig. 2. It was noticed during 
high-river level that a drop from one day to the next, 
during -which the physical condition of the water 
did not apparently change, resulted in a drop in 
discharge observation of the order of 1 per cent. 
It would appear that during high-river level turbul- 
ence in excess of that normally present in a channel 





was carried as far as the discharge site. This is a 





per cent. error at 2ft. per second ; but the magnitude, 
and even sign, of such results should be treated with 
caution, because, when the experiments on which 
they are based.are made in channels large enough 
for the current meter not to be affected by the 
boundary ; then the discharges are found from weir 
formule derived from small model experiments, 
whilst, if the discharges have been found from 
tanks the meters must certainly have been put in 
channels far too tight for them. The fact remains, 
however, that there is an error, larger than the error 
of good canal regulation. 

The second error is that rating tanks are usually 
too small and the passage of the meters must produce 
a back flow which causes the meters to record their 
own velocity plus the velocity of back flow. An 
actual rating tank size (vide Colorado Agricultural 
College Technical Bulletin No. 3 of May, 1933) 





of meters in channels will appreciate that more 
trouble is often taken to keep the meter away from 
the boat than is exercised in keeping it from the 
sides and bottom of the tank in which it is rated. 

The writer is of the opinion that the two errors 
mentioned act in opposite directions, 7.e., the lack of 
turbulence makes the meter run slower than it ought, 
and the proximity of the sides faster. 

Reverting to the experiments of this article, the 
24 years’ average table having been made the most 
popular gauge of the period was chosen and the 
difference between observed and tabular discharge 
at this gauge averaged for each month. The results 
are plotted in Fig. 3, the number against each point 
being thé number of results averaged. The method 
is rough—some months there was no record at all-— 
but it establishes that on a discharge of 3500 cusecs 
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one may expect a maximum seasonal difference of 
+100, according to whether it is winter or summer. 
The percentage fluctuation is +3 nearly. The year 
when fluctuation was not marked was one of low 
summer supply. 

When the size of this fluctuation was pointed out 
to the current meter rating officer, it had to be 
admitted that the blame could no longer be borne 
by the meter flume, but tank experiments with clean, 
dirty, hot, and cold water had not indicated any such 
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current meter error. Of course, one could hardly 
expect any result from tank experiments, as it is 
universally admitted that turbulence is the main 
cause of current meter error, and there is no initial 
turbulence in the tank to be affected by temperature, 
or suspended silt, changes. Assuming for argument, 
however, that the current meter was really infallible, 
there is the possibility that the position of the fila- 
ment of mean velocity had a seasonal fluctuation, 





is 5ft. broad with 3ft. 3in. depth of water. The user 





which would explain the whole matter. If so, then all 
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that is required is to determine daily the true mean 
velocity on a representative vertical, correct the 
velocity at 0-6 depth accordingly, correct the 
observed discharges (based on 0-6d observations) 
in the same proportion, and the result should average 
a horizontal straight line without any sign of 
periodicity. 

Luckily, when this line of investigation—the second 
object—was started, a silt laboratory was sanctioned, 
and a thermograph installed below the head regulator 
so it became possible to investigate the causes of 
meter deviation. 

The result of the experiments has been to establish 
that there is a definite relation between current meter 
speed and temperature, which is even more marked 
when the true mean velocity is found (over a vertical) 
than when discharges are based on velocities at 0-6 
depth. 

V. The Observations: (i) Velocity.—All velocities 
were observed for more than two-minute periods. 
Fig. 5 shows a half-section of the discharge site at 
full. supply with the observation verticals marked. 
Discharges continued to be taken daily for about four 
months (except in closure or very low supplies) by 
the official 0-6 depth method; but every day the 
distribution over the vertical S was observed (vide 
Fig. 4) by taking velocities at every foot of depth. 
The vertical section S was chosen to be removed from 
side influence and central symmetry. A central 
section might, by its position, neutralise disturbing 
influences and not be truly representative. 

The representativeness of the section can be 
judged by the results. Were the results on all verticals 
on one day uncorrelated, then we should expect the 
standard deviation of the velocity per cent. error 
curve (vide Fig. 2, IV) to be about 4/6 times that of 
the observed discharge deviation curve (dotted). 
Actually, with the exception of some results in 
October, which can be explained, the standard devia- 
tion is, to the eye, the same in both cases. So, even 
though it is not impossible that every vertical has a 
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different error, the errors must at least be correlated, 
and our investigation of deviations of discharge is 
not affected, although the absolute amount of any 
discharge may still be a little in doubt. 

The mean velocity over a vertical was found by 
calculation and the distribution curves were plotted, 
as indicated in Fig. 4. The velocity at 0-6 depth was 
taken from the curves, and the percentage deviation 
of velocity at 0-6 from the true mean calculated. 
This is shown as the lower firm curve of Fig. 2, IV. 

The current meter suspension was a rigid rod, 
pivoted from the flat-bottomed discharge boat. 

The surface and bed velocities were found by extra- 
polation. 

(ii) Discharges.—The discharge was taken by the 
standard method at 0-6 depth. The percentage 
difference of the observed discharge from the table 
(i.e., from the 2}-year mean) was calculated and 
plotted as the dotted curve of Fig. 2, IV. 

By imverting the velocity error curve, and adding 
it to the observed discharge deviation curve, the top 
firm curve was obtained, showing the deviation the 
observer would have found had he held his meter at 
the proper depth (as judged from the representative 
vertical S). 

(iii) Velocity Distribution on a Vertical_—This is 
studied from Fig. 4. The most common form was 
‘A. A common variant of it was B, which has a 
distinct point of contraflexure. This occurred too 
consistently to be due to observational error. A 
straight line was not uncommon. Occasionally type C 
would occur with a marked sweep back at the 
bottom. Type D, the text-book type, was rare, and 
associated with bad fit of the points. Type E occurred 
often in October and is probably due to wind. It is 
unfortunate that a proper wind record was never 
kept, as winds were usually slight. An anemometer 
is expected later. Finally, type F is an extreme type 
E, and explains the curious velocity errors in October. 
It must be admitted that a different shape of curve 
could be drawn to fit the points reasonably. The fact 
remains that an observation at 0-6 depth on a pre- 
sumably windy day is worthless. Mean velocity was 
always above 0-6 d. 

(iv) Drop into Canal.—This may be expected to 
upset results when large. It is plotted to a reasonable 
degree of accuracy in Fig. 2, I. 





(v) Silt Content.—This was found daily from the 
average of samples taken from each of the eight bays 
of the head regulator just below the standing wave, 
where the silt could be assumed to be evenly dis- 
tributed (Fig. 2, IT). : 

(vi) Temperature was recorded on a Cambridge 
automatic recorder, just below the head regulator, 
and taken from the chart. It was steady during the 
observations (Fig. 2, ITT). 

(vii) Miscellaneous.—River supply, bed silt grade 
(from the canal further down), and suspended silt 
of different ranges were plotted, but found not to be 
useful. The total suspended silt (below the standing 
wave) is, during dirty water conditions, about 90 per 
cent. finer than 0-075 mm. 

VI. Discussion of Results.—Assume for the present 
that meter flume discharge is constant for a given 
gauge. Then, as the channel section is fixed, the per- 
centage deviation of corrected observed discharge 
from table gives, by its rate of change, a measure of 
the rate of change of current meter speed. 

Referring to the period from September to Decem- 
ber, it is immediately clear that, as the tempera- 
ture drops linearly, the corrected observed velocity 
rises linearly. The question arises whether silt 
content has an effect (the writer had always blamed 
silt content for most of the effect). Definitely it has 
not in the period from the end of October, when it is 
very small and practically constant, but the rise of ¢ 
is maintained.’ Equally it does not seem to have any 
effect in September and early October, or the big silt 
peaks would produce a noticeable irregularity in q. 
Finally, in August, when the silt content was so 
enormous that the scale of the diagram had to be 
reduced ten times, we find that the mean q is only 
about 1 per cent. more than to be expected from the 
temperature law deduced from the results from 
September onwards. This is about what we should 
expect from the higher pond level (bigger drop into 
the canal), which, as mentioned previously (in IV), 
appears to bring additional turbulence to the dis- 
charge site. 

The drop into the canal is small and constant from 
mid-October, and its effect durmg the period Septem- 
ber to mid-October would be, if any, the opposite to 
that observed on g. So having disposed of silt 
content as a source of variation, we can, as a first 
approximation, pass a straight line through the q’s 
from September to December, and attribute its rise 
entirely to temperature. The linear relation between 
q and temperature can be determined by the Principle 
of Least Squares, and will give the least possible rate 
of rise of gq with temperature (because we have 
assumed that the effect of drop into canal is nil over 
the whole period, whereas it is just possible that it 
may have a small effect at the beginning of the 
period, and this effect would be opposite to that of 
temperature. 

The relation was found to be g=6-02—0- 164 6. 
The constant 6-02 is of no immediate value because 
it merely measures departure from a 2}-year mean 
based on observations at 0-6 depth by a meter with 
an undetermined rating error. The coefficient 0-164 
is, however, of the greatest value, because it shows that 
from 9 deg. to 26 deg. Cent. we may expect the current 
meter to run | per cent. faster for every 6 deg. Cent. 
drop in temperature, in water of the degree of tur- 
bulence present in the canal experimented on here. 

VII. Limitations of the Result.—Although it has 
been established here that temperature is the con- 
trolling factor at a given site, it must be remembered 
that the discharge observations were based on velo- 
cities at 0-6 of the depth. A canal of the same depth, 
but different velocity, at 0-6 d. or of different depth 
and the same observed velocity, might have an entirely 
different degree of turbulence for a given tempera- 
ture. There is, therefore, no guarantee that the same 
results would be obtained on a different canal. 

Another point worth considering is that, in a long 
canal reach, free from any fall, the depth varies, near 
full supply, as (discharge)*/;. But at the site of this 
experiment the proximity of the fall makes it drop 
with H. The velocity distribution over a vertical is 
therefore probably abnormal for the canal in question. 
It is for this reason that no attempt is made to deduce 
anything about the position of the filament of mean 
velocity. Anyway, there are plenty of results of 
other investigators to show that 0-6 depth is an 
exceptional position. 

VIII. The Constancy of the Meter Flume Discharge 
Table.—We now come to this important point, which 
has been left out before to save a lengthy digression. 

Given a fall, devoid of friction, and without 
approaches which would cause “ shock,” it is proved 
from simple dynamics that if the crest is sufficiently 
long (in the direction of flow) for the flow in the throat 
to draw out to horizontality, then the discharge is 


given by Q=3-079 B (H+A/,)*5, where H is the gauge | P 


reading upstream, referred to crest level, and hy is 
the velocity head at the gauge site. In practice, 
where the velocity of approach is not the same over 
the stream, it'is customary to find hy by basing it on 
the average velocity. Really the root mean square 
velocity should be taken, but the writer has verified 
that both for horizontal and vertical distribution the 
difference in velocity will be, at the worst, in the 
third significant figure, so is negligible in this applica- 
tion. He has also verified that hy for a side filament 
being of the order of 0-10, that for a central one is 
about 0-14. Taking the average, therefore, must 





produce avery minute difference from truth, probably 
less than 0-01—much less if one allows that greater 
velocity is associated with lower water level. 

The value 3:079 is the approximate value of 
(2/3)1:5 gos, 

The fall at R.D. 1000 was designed as a long- 
crested weir, so the formula is applicable, corrected 
for friction and ‘ shock.” 

Friction is readily assessed (from gauge site to 
maximum draw-down) by splitting the length into 
two—one part for the crest, the other for the combined 
straight and curved approach. Considering H=4-00ft. 
and using Bazin’s coefficient in the Chezy equation, 
and assuming ” for masonry as 0-55, the friction loss 
comes to 0-025 plus 0-002ft. of head—say, 0-03 total. 
This value is based on n, which is probably higher 
than truth. Now take the other extreme of n=:0- 109, 
which is for smoothed cement or planed wood, and 
considered rather too low to obtain in practice. It 
would give a friction loss of 0-015ft. So we can be 
sure that the friction loss lies between 0-015 and 
0-030 with a bias towards the larger figure. If we 
put it at 0-025 we should not expect to be more than 
0-005 in error. Changes in friction, due to changes 
in temperature, silt content, &c., must be included in 
this range. 

The fluctuation of friction loss within this range 
must be small, for we know that seasonal change in 
slope of actual channels is very small, and slope 
measures rate of friction loss. Even admitting 10 per 
cent. we only get a seasonal change of 0:0025 on the 
above friction losses. 

As 0-01 corresponds to 14 cusecs at full supply we 
should expect a seasonal discharge fluctuation within 
4 cusecs. Altogether we should expect to be within 
+7 cusecs of truth at any time of the year. 

Shock Loss is more speculative. It may be real 
shock, when sharp side and particularly sharp bed 
approaches to the crest cause the water to leave the 
boundary. It may also include enhanced friction due 
to bed roller formation, and may even include the 
error in assessing friction over curved boundaries. 
in the first case the physical condition of the water 
would not appear to make it vary ; in the last two the 
variation would be as for friction. 

In the flume under reference the side approaches are 
straight, but the bed approach is imperfect. Had it 
been made a gentle reverse curve—easily done in the 
long flat-bedded approach, had the designer wished— 
there would have been no possibility of ‘‘ shock ” 
loss. As it is, although the chance of water leaving 
the approach is negligible, it must be admitted there 
may be an enhanced friction at the sharp rise of the 
approach from the flat bed. 

As a rough way of assessing the loss argument on 
the following lines is suggested. Less than half the 
flow, moving with less than mean velocity, is diverted 
by the crest. The loss is probably a small fraction of 
the kinetic energy of impinging flow. So we can put 
it as a small fraction of less than half the velocity 
head—say, about one-tenth of one-third of 0:14 
equals 0-005. However rough this estimate may be, 
it is quite definite that the seasonal variation of 
shock loss must be negligible. It seems, therefore, 
that :— 

(a) Had the flume been designed with a good bed 
approach we could write down a discharge table for 
it, correct to +7 cusecs in 3500. 

(b) Whether the discharge table can be written to 
this degree of accuracy or not (because of the bad 
approach), the seasonal error due to changes in the 
physical condition of water cannot exceed about 
4 in 3500. 

(c) If we go to the extreme of admitting a “‘ shock 
loss ’’ equal to the friction loss (i.e., five times the 
rough assessment) we can still write a table correct to 
16 cusecs in 3500. 

This may be compared with current meter calibra- 
tion that can give results 35 cusecs wrong for every 
6 deg. Cent. change and has undetermined rating 
errors. 

In detail we can be sure that the true discharge at 
4-00 gauge is between :— 

3-079 x 140 x (4-00+-0- 15—0-015—0-005)!'5 
and 3-079 x 140 x (4-00+0- 15—0-03—0-03)'5 


i.e., between 3617 cusecs and 3565 cusecs, difference 
52 cusecs. 

The 24-year discharge table gives 3524 cusecs for 
gauge 4-00, so truth lies between 1-16 per cent. and 
2-64 per cent. off the table and, using the relation 
q=6-02 minus 0-164 6, must be recorded by the 
current meter between temperatures of 20-6 deg. 
and 29-6 deg. Cent. 

If, then, we say that the current meter records 
correctly at 25-1 deg. Cent., we can be sure of a degree 
of accuracy of 26 in 3591 or 0-72 per cent. Given a 
roper bed approach, we could have been sure to 
about 10 in 3591, or 0-28 per cent., for all practical 
physical conditions of the water. The difference 
between 10 and 7 above is due to accepting 0-015 loss 
as @ possibility, equally likely with 0-030. 

IX. The Possibility of Accurate Current Meter 
Rating.—It is now clear that a properly designed long- 
crested flume can be calibrated theoretically to a far 
higher degree of accuracy than is possible with a 
current meter. Unfortunately, long-crested flumes 
are expensive and the majority of falls have short 
crests, for which, at present, no highly accurate 
theoretical discharge formule exist. They do, how- 
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ever, have the property of constancy of discharge 
table (provided the gauge site bed does not change), 
and their calibration by observation is necessary. 
The writer would advocate the use of velocity rods 
and the relegation of current meters to river work, 
but as current meters have a lot in their favour from 
the point of view of practical use, it is worth consider- 
ing if they could be calibrated accurately. 

If it is found that a variety of different channels 
give approximately the same relation as this article, 
viz., that a particular meter records truth at a 
particular temperature, and deviates according to the 
same temperature law, then all that is required is to 
determine that law as in this article, and issue it 
along with the instrument rating equation. There 
seem to be reasons, too lengthy to discuss here, why 
at least channels in alluvium might have the same, or 
roughly equal, degrees of turbulence at given pro- 
portions of the depth. 

If it is found that the degree of turbulence at a 
given temperature depends very definitely on the 
channel, then it would be best to scrap current meters 
altogether for canal work and go back to velocity 
rods. But it would still be worth while conducting 
experiments in current meter errors, with a view to 
using the meters as measures of turbulence. From 
such experiments very important additions to our 
knowledge of fluid friction and silt transport might 
result. 


X. The Reason for Current Meter Susceptibility to 
Turbulence.—Works on current meters usually con- 
ceive of the effect of turbulence being only that of 
cross currents. The matter, judged on the “ boils ”’ of 
fine suspended silt that perpetually break the surface 
of hot weather flow, is not so simple. It would appear 
that vortex rings form (from the bed) and travel 
upwards. How these act is problematic. It seems 
best to approach the subject generally. The rotation 
results from the discontinuity of actual flow ; ‘so we 
should expect that the greater the discontinuity, 7.e., 
the greater the ‘‘ turbulence,” the faster would the 
meter rotate. The speed of rotation seems to depend 


on the turbulence which the meter itself would produce | 


moving through still water, and the turbulence 
initially present in the flowing water. From this 
point of view it is obvious that a current meter cannot 
be expected to behave well, for it is a most ingenious 
instrument for creating turbulence. For example, in 
the meter used here, with 6in. diameter between 
centre of cups, the linear speed of a cup centre when 
the water speed is 3-0ft. per second is 2-14ft. per 
second. So, on one side, cups are moving at 0-82ft. 
per second relative to the flow; on the other at 
5-14ft. per second, and back and front at 2-14ft. per 
second across the flow. Compare this with the water 
speed relative to a velocity rod from any curve of 
Kig. 4. It is clear that if turbulence error is of the 
first order for current meters it is utterly negligible 
for velocity rods. 

The problem of designing against this defect of 
meters, would be interesting. 

XI. Points for Future Experiments.—It is hoped 
that some investigators will follow up the line indi- 
cated in this article. Some general remarks might 
be helpful. 

1. Any fall (not necessarily a long-crested one) can 
be calibrated accurately from. observations made 
carefully with velocity rods, and can then be used as a 
standard for checking current meters. 


2. The degree of turbulence is probably different at | 


different depths, but that in the vicinity of the fila- 
ment of mean velocity, being near half-depth, is 
probably a fair average. 
3. An anemometer should be installed if possible. 
4. General information about use of meters and 
results already obtained can be had from (inter alia) 


Department of Scientific and Industrial Research | 
papers, “ River Gauging ’’ and “Current Meters,” | 
by M. A. Hogan, Ph.D., D.L.C., published by H.M. | 


Stationery Office, London ; and Colorado Ag. College 


Tech. Bulletin 3, “‘ The Rating and Use of Current | 


Meters,” published May, 1933. 
5. Experiments should be 
channels, so that sufficient velocities can be taken in 
regions where the instrument is not likely to he 
affected by the bed. If only shallow channels are 
available, find the position of mean velocity by Pitot 
tube. 


coefticient of 6 will be reliable. 


XII. Summary.— 1. Current meters of the cup 
type can vary by 1 per cent. for 6 deg. Cent. change of 
temperature when used in a certain canal. 

2. It remains to show whether the law holds for 
all canals and temperature ranges. 

3. Long-crested flume discharge tables can, 
the approaches are properly designed, be written 
down to a small fraction of 1 per cent. 

4. Fall discharge tables have negligible seasonal 
fluctuation. 

5. Experiments on the lines of 2 may make it 
possible to establish a temperature correction law 
for meters for a wide range of use. 

6. Falls which are not long-crested should be cali- 
brated from. velocity rod observations. 

7. When current meters are used for discharge 
observations the position of the filament of mean 
velocity should be found from a representative 
vertical. 

8. Do not trust a current meter on a windy day. 


confined to deep 


The q 6 law can then be found, but only the | 


if | 


The Golden 


Sout Prer STRUCTURES. 


HE south pier rises from deeply submerged 

rock and occupies an exposed position in the 
channel way. To protect it from possible damage by 
large ships in thick weather, the pier is surrounded 
by a formidable fender of massive concrete that also 
is anchored to the supporting ledge. Owing to the 
frequency of very rough water and the continual 
sweep of strong currents, the engineers of the Bridge 
District, as well as of the contractor, realised that 
floating equipment could not be employed to do con- 
struction work at the pier site. Accordingly, the 
building programme called for the construction of an 
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Gate Bridge. 


1: 


of the steel structure, the columns are 10in. by 8in. 
and are 12in. by 10in. at the outer end. Wooden 
creosoted piles were used for bents from the shore 
outward for a distance of approximately 400ft., 
where the water is 30ft. deep, and it was from that 
point that steel bents were utilised. The wooden 
piles were driven into holes blasted in the rock. 
The trestle was built progressively out into the 
waterway with the aid of a revolving derrick having 
a weight of substantially 50 tons. At the start, the 
contractor planned to drill the holes in the rock for 
the pile and the column seatings, but the friable 
nature of the serpentine made this impracticable 
and prohibitively tedious. The necessary work was 





access trestle extending out from Fort Point a distance 
of 1100ft., over which could be moved from the land 
all necessary materials. The erection of the access 
trestle presented a major problem, because it had to 
rise from a rocky bed free of any earthen overburden, 
into which piles could be driven for anchorage. As 
previously mentioned, the rock is serpentine, and 
added, at the initial stages of the work, difficulties 
to the contractor for the trestle. Nature further 
complicated matters, as will be evident presently. 


Buritprne Access TRESTLE. 


The ledge on which the access trestle was grounded 
ranges in elevation from Oft. to —48ft. as it extends 
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LOCAL GRINDING OF TOP 
} ‘ 
ofishore. From end to end, the trestle was subjected 
to wave action, and at times had to meet the sweep 
of storm waves advancing upon it at an angle of 
about 45 deg. The seas broke on reaching shallow 
| water. The trestle was made up of steel bents for 
| its greater length, spaced 23ft. or 30ft. apart, and 
tied together by 6in. by 24in. stringers. The deck 
or truck roadway was made 22ft. wide to accom- 
| modate two lanes of traffic. Steel H-columns form 
ithe two posts of each bent. At the shoreward end 
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APPARATUS FOR GRINDING TOP SURFACE OF MARIN PIER 


accomplished by the use of bombs loaded with 60 per 
cent. dynamite. The bomb casings were of stout 
pipe 24in. in diameter and 2}ft. long, and three of 
these bombs, exploded successively, sufficed usually 
to produce a hole 12ft. deep into which a timber pile 
could be driven. The bombs were attached to the 
lower end of a solid steel spud, weighing several 
thousand pounds, and the impact acted on a firing 
pin and detonated the dynamite. The spud, fitted 
with a steel point, first pounded a hole 2ft. deep im 
the rock as a starting cavity for the bombs, and the 
weight of the spud assured carrying the bomb to the 
prescribed point except in the deeper water. Each 
bomb was loaded with 3 lb. of explosive, and it was 





SURFACE OFZMARIN PIER 


possible to blast the five holes for a timber bent in 
the course of sixty minutes. This work was done 
from a floating derrick and carried on during the 
periods of slack water. 

The holes for the H-columns of the steel. bents 
were dealt with in a somewhat different manner 
after the blasting was finished. Into each hole a 
length of tubing, to which a cast steel poit was 
welded at the lower end, was driven an average of 
10ft. to serve as a casing into which a column could 
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be inserted, and the remaining space within the 
casing was afterwards filled with concrete under the 
guidance of a diver. The casings were driven with 
a loosely fitting wooden pile that functioned as a 
mandrel and received the blows of the driving 
hammer. With the pile held upright, it served as a 
guide in spotting the position for the hole for the 
opposite column of the bent. The pile was then 
withdrawn. Whenever there was any difference in 
the seated depths of the two casings, the overlong 
column was cut-off.at the bottom accordingly to 
assure the top of the bent being level when in position. 
In blasting the holes for the outermost bents, where 
the water was deep and the currents strongest, the 
bombs and spud were guided through a 12in. pipe 
to the submerged rock—the pipe being plumbed 
and carefully placed in advance. The blasting 
for a bent and the completed seating of one of these 
trestle units took approximately twenty-two hours 
of work. As the successive bents were erected, the 
interconnecting parts, already assembled on land, 
were secured, and the deck structure completed. 
The access trestle required 243,000 lb. of structural 
steel, and 374,000 board-feet of timber. In a sense, 
the trestle made the construction of the south pier 
and its fender a land job and necessitated but a very 
limited use of floating equipment, being restricted, 
in fact, to the floating derrick Ajax, from which 
the holes for the legs of the bents were blasted. 

The access trestle was completed at the close of 
March, 1933, and for several months proved entirely 
seaworthy. In November of that year, however, 
during a dense fog, a large freighter smashed into the 
trestle and destroyed about 300ft. of the structure. 
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SECTION A.A. 


DETAILS OF SOUTH PIER FOUNDATION AND FENDER 


After repairs had been made a severe storm demolished 
800ft. more of the trestle, which up to then had had 
a clearance of 20ft. above mean low water. Repairs 
were not completed after that disaster before the 
first week of March, 1934, and during rebuilding the 
deck was raised 5ft. higher. Timber was used in the 
rehabilitation of most of this part of the trestle. The 
foregoing accidents were mainly responsible for delay- 
ing the pouring of concrete in the first of the fender 
sections until the concluding week in March of that 
year. That section was contiguous to the offshore 
end of the access trestle and constituted the pivotal 
point from which all succeeding sections were pro- 
gressively extended and poured. 
Srre or Sourn PIirr. 

Along the line of the bridge crossing, the bottom 
of the Golden Gate has a maximum depth of 241ft., 
and from the south pier site, where the surface of 
the rock at the north side of the fender lies about 
90ft. below low water, the ledge slopes at a moderate 
angle for 1000ft. before reaching the deep point in 
the channel way. The site of the south pier and its 
fender was carefully and thoroughly surveyed by 
soundings and by diamond-drill borings—the latter 
to disclose the substrata conditions of the area, and 
some cores were thus obtained at a maximum depth 
of 150ft. below the rock surface. Those cores, when 
examined by eminent geologists, led those experts to 
give their unqualified approval to the pier site. 
As a further check on the suitability of the site, 600 
soundings, spaced 20ft. apart, were taken over the 
entire area and extending as far as 400ft. on all sides 
from the outer periphery of the fender contour. 
Wherever conditions indicated the desirability of 
closer knowledge, divers were sent down to complete 
the exploration. It was thus proved that there 
were no excessive slopes or caverns within the area. 
A 2500 Ib. weight, secured to a wire, was used in 
making the soundings over a submerged expanse 
of 10 acres. On the basis of the foregoing data, and 
with the approval of the geologists, work on the 
south pier and its enveloping fender was started by 
excavating the rock, the minimum penetration of 
the rock to provide the keying of the pier to be 25ft. 


Excavation at SourH Pier SITs. 
The original plan for the south pier and its fender 


and excavating only to provide a satisfactory keying 
of the pier with the rock. This plan was later modified 
so as to set both the fender and the pier in a single 
much larger rock excavation and to tie the two 
structures together at their bases instead of making 
them independent, as first designed. The final 
arrangement necessitated the excavation under water 
of 60,000 cubic yards of rock; and the floor of the 
excavation was carried to a general level of 1O0Oft. 
below low water—exceeding considerably the mini- 
mum depth first prescribed by the geologists and the 
bridge engineers of the Golden Gate Bridge and 
Highway District. The breaking up of the rock was 
done by a modification of the method developed 
primarily for the seating of the posts of the access 
trestle bents, and in the blasting and the subsequent 
disposal of the broken rock a floating derrick was 
utilised. 

The floating derrick had a rectangular hull 42ft. 
wide and 140ft. long, and for her special service she 
was equipped with towing engines to handle her six 
mooring cables, a condenser, fresh water tanks, a 
steel mast, and a number of other facilities which 
made her self-contained and able to hold her station 
for days running without receiving supplies from the 
shore. The vessel was also provided with a 4-yard 
clam-shell bucket that was used in clearing away the 
blasted rock, and she was held in position or shifted 
by the six cables leading to 5-ton anchors to which 
were attached immediately in each case 600ft. of 
chain having an additional weight of 6 tons. The 
anchor cables were of l}in. diameter. The floating 
derrick continued to do her work when waves caused 
her to pitch as much as 12ft., the towing engines 
automatically responding to the give and take of the 
cables. 

All this deep-water blasting was done with the aid 
of casings long enough to reach from the rock up to a 


STEEL BASE BLOCKS ON 


height of LOft. or more above the surface of the water. 
The steel tubing used for this purpose was 12in. and 
l4in. in diameter, depending upon the sizes of the 
bombs used at different stages of the work. Each 
casing, at its lower end, carried a two-legged spreader, 
made of H beams, that held the bottom of the casing 
about LOft. above the rock, and at its upper end the 
casing was surrounded by a timber frame that served 
as a guideway and as a loading platform. The frame 
permitted the barge to rise and fall in a seaway 
without disturbing the casing when set upon the 
water bed. 

The blasting was done at points approximately 
20ft. apart throughout the entire excavated area. 
With a casing properly spotted, the first attack on 
the rock consisted of pounding it with a steel point 
capable of producing a hole about 2ft. deep and large 
enough to receive the first of the small bombs—similar 
in dimensions and loading to the bombs previously 
described. A 20ft. length of 8in. steel shafting, 
weighing 5000 lb., served the double purpose of pro- 
ducing the initial hole and carrying the bombs down 
to their points of detonation. The lower end of the 
shafting carried a chuck in which the upper end of the 
bomb was inserted and secured by means of lead lugs 
on the bomb casing. These lugs were sheared off when 
the bomb was being seated, and coincidentally a firing 
pin set off a time fuse having a delay of 60 seconds. 
In the interval the shaft was hoisted clear and housed 
within the lower part of the 14in. pipe. Generally the 
successive attack of fifteen of the small bombs pro- 
duced a hole about 18ft. deep and large enough to 
receive a single big bomb that carried a charge of 
200 Ib. of dynamite. Each large bomb was 8in. in 
diameter and 20ft. long, and it was tamped into the 
hole with a 5000 Ib. shaft. When thus placed firing 
wires, already attached to the bomb, were unwound 
by a diver and carried to the surface. With six holes 
loaded and the wires all joined to a firing cable on 





called for settjng the fender on the surface of the rock 








the derrick, the throwing of a single switch detonated 


the group of bombs simultaneously. The explosion 
shattered the submerged rock over a considerable 
area. The derrick then cleared-away the broken rock 
with her 4-yard bucket, and disposed of the material 
simply by lifting a load to the surface and overcasting 
it as far as the dredging boom permitted. The rock, 
being dropped into deep water, wasswept some distance 
away by the strong current before settling to the 
bottom of the channel. That this work was not carried 
out without difficulty can be inferred from the fact 
that on occasions the swift ebb tide would force a 
descending bucket 30ft. away from the perpendicular. 
The excavation of the site was started in the last week 
of March of 1933, and was completed during the follow- 
ing October. 
FENDER GUIDE TOWER. 

The fender guide tower was an open steel structure 
set on the southern slope of the excavated area at the 
outer end of the access trestle, and its function was 
to place exactly the forms into which the concrete 
for the first section of the fender could be poured. 
The guide tower was rectangular in plan, measuring 
Sit. by 30ft., and as first erected it had a height of 
100ft., which was subsequently increased by 25it. 
On its outer face the tower was fitted with two parallel 
vertical rails on which the forms could be slid for the 
successive lifts. The tower in its entirety weighed 
approximately 50 tons, and it was handled during 
its placing by a timber A frame on the end of the access 
trestle and with the assistance of the floating derrick. 
The four legs of the tower were inserted in four steel 
tubes, fitted with cast steel points, that had been 
driven into the shattered rock on the slope of the 
excavation. The tubes were 26in. in diameter and 
after the tower legs were inserted were filled with 
concrete. The ground depth at the foot of the tower 
has a mean elevation of 75ft., and it required very 








SURFACE OF MARIN PIER 


careful collaboration between the divers and the men 
at the surface to get the four legs nicely set in the 
corresponding seating wells. When landed in its 
assigned position the top of the tower became virtually 
the outermost bent of the access trestle, to which 
it was braced by six wire cable guys that terminated 
below water in dead men or anchors formed of pipe 
driven into holes blasted in the rock for that purpose. 
With the guide tower ready for service, the work began 
of assembling the steel plate forms for the first of the 
fender sections. Those forms were 30ft. square and 
20ft. high and were designed to be joined to one 
another by riveted splices at the corner columns, 
thus upbuilding a form 80ft. high to be filled with 
concrete at one pouring. The concrete was to be 
placed by the tremie method. When three such 
rectangular collars had been joined together and were 
suspendéd from the guide tower, a severe storm swept 
in from the ocean and effectually halted operations. 
In an effort to protect the partly assembled form, the 
heavy mass was lowered to the bottom of the channel, 
incidentally unloading the tower. However, huge 
rollers that were the aftermath of the gale struck the 
tower, wrecked it, and damaged at the same time a 
number of the adjacent trestle bents. The forms and 
the twisted tower slid into the deeper water of the 
excavation, and a large block of rock at the base 
of the tower was broken free from the ledge. This 
setback occurred on October 31st, 1933. The tower 
was rebuilt and the trestle repaired by the middle of 
March of the following year. The disaster was 
instrumental in leading to structural betterments 
and a number of changes in the fundamental design 
of the fender and the south pier. The excavation at 
the base of the tower was deepened, and, after the 
four legs had been set in pipe-encased wells in the 
rock, the entire base of the tower was embedded in 
a massive rectangular block of concrete bonded to 
the underlying rock. Furthermore, the three bents 
nearest the tower were rigidly braced above as well 
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as below water, and at the same time the guide tower 
was adequately secured to the trestle. 


FENDER PLANS CHANGED. 


The collapse of the rock at the base of the guide 
tower, where the excavation had a slope, emphasised 
the unwisdom of resting the fender on the natural 
surface of the underlying ledge, which also sloped. 
Accordingly, the plan of that structure was modified, 
and it was decided to place the footing of the fender 
in a general excavation for the fender and the pier, 
and that the excavation should be carried deep 
enough to assure a satisfactory anchorage in the rock. 
The spread of the basal lifts of the fender sections was 
increased to ensure greater stability and broader 
contact with the ledge—a course that subsequent 
developments proved to be a wise one. Above the 
broadened basal lifts, the fender walls remained in 
their dimensions as previously designed, 27ft. 6in. in 
thickness up to El. —18, tapering on the interior 
side toward the surface of the water and rising L5ft. 
above the tideway. An accompanying drawing gives 
details of the conformation. The fender is made up 
of twenty-two associate sections united so as to pro- 
duce an elliptical barrier around the south pier, and 
it contains 76,000 cubic yards of concrete. The idea 
at the start of the work was to pour the concrete of 
each fender section continuously up to El.—18, 
and the form in each instance was to be made up of 
four superposed rectangular steel collars, 20ft. high, 
with the lowermost division of the form so modelled 
at its nether edge as to fit the rock surface pre- 
viously ascertained by soundings. This procedure 
was in force when the guide tower was wrecked at the 
time of assembling the very first form for the fender, 
and that disaster led to the adoption of broader bottom 
lifts, set in the excavated area, and the abandon- 
ment of basal forms pre-shaped to subscribe to the 
rock surface. Inasmuch as a great many of the steel 
forms had been built before the revised plan was 
agreed upon, those forms were utilised for the pour- 
ing of the two lifts above the basal lift of each section 

—that is, from El. —80 up to El. —40. The first 
base lift of the first fender section was poured against 
the concrete block in which the foot of the guide tower 
was embedded, and one of the steel collar forms was 
used for that purpose. Thereafter, the footing lifts 
of the fender were poured in a lighter and larger form 
developed to meet the altered requirements for that 
part of the structure. 

The final type of footing form was of wood with a 
steel framing. The latter could be sunk to the 
designated position without offering much resistance 
to the tideway. Each frame was guided in its descent 
by two taut vertical wire cable guys passing through 
gussets on one side of the frame, and when the frame 
had settled to the bottom and had been properly 
secured to contiguous units, divers closed the open 
sides with wooden panels that were 5ft. wide and 
weighted with blocks of concrete to negative their 
buoyancy, so as to facilitate their sinking and their 
placing under water. An easily manipulated fasten- 
ing aided in completing the forms. When a lift had 
set, the wooden panels and some parts of the steel 
framing were removed and used again elsewhere. 
The basal lift of a fender section and the next lift 
above, for which a metal form was used, were poured 
in one operation, and all concrete below water was 
placed by the tremie method. 

The second tier or lift using the steel collar forms 

that is, between El. —60 and El. --40—was so 
arranged that two of those units when in place 
would produce at one pouring a fender section 30ft. 
wide, 60ft. long, and 20ft. high. From El. —40 to 
El. —15 single blocks were poured having a height 
of 25ft. and the plan dimensions of substantially 30it. 
by 60ft.; but the forms used were different from those 
previously employed. The legs and some of the 
bracing of the steel structure of the working trestle 
that rose above the elevation of the top of the fender 
wall, and which were set upon the concrete blocks at 
El. — 40, were embedded to a large extent in the con- 
crete of the fender rising from El. —40 to El. +15, 
and this steel work functioned as both guide and 
backing for the form panels assembled afterwards. 
Succeeding lifts above El. —40 were poured with one 
face in contact with the end of the previously poured 
block and forms were therefore required only for 
three sides. The interior of the form was made up of 
weighted wooden panels ; the end of the form con- 
sisted of steel panels, while the exterior of the form 
was made up of pre-cast concrete panels designed to 
make a bond with the tremie concrete. These panels 
were 6in. thick and gave a smooth finish to the 
exterior of the fender. Similar concrete panels served 
for the outside of the forms from El. — 15 to El. +5; 
and panels of the same sort were used at the end and 
the inner side of each form between the same vertical 
limits. Guides made it easy to slip these slabs into 
their designed positions. The various sections of the 
tender were securely tied together by keyways at the 
points of contact of all blocks, and the vertical joints 
were carefully staggered. From an elevation 2it, 
below the low-water level up to the top the entire 
upper body of the fender was thoroughly reinforced 
with steel bars, which further interlinked the upper 
part of the wall and made it just that much stronger 
and better able to withstand the impact of a colliding 
vessel. 

Even after the construction of the fender was well 








advanced the engineers still intended to use a great 
pneumatic caisson to reach a rock seating for the 
south pier. Therefore the plan was to continue the 
construction of the fender on the west and the north 
and south sections up to an elevation above water 
and halting work on the east side at El. —-40. The 
intention was to provide a sheltered basin in which to 
control the caisson during sinking, and the gap in the 
east wall was to provide a sufficiently deep passage 
through which to move the caisson into the artificial 
lagoon. A bed of sand was to be laid on the bottom of 
the enveloped excavation to facilitate setting the 
caisson level before working downward on to and into 
the rock. The fender has an overall length of 299ft. 
and a width of 155ft., and the enclosed area is 100ft. 
wide and 244ft. long. 

Even before an attempt was made to float the 
caisson into position the engineers again altered the 
fender plan and the scheme for the seating of the 
caisson. That is to say, instead of carrying the 
caisson down to the bedrock it was to come to rest on 
a solid mat of concrete reaching from the rock up to 
El. —65.and extending to the interior surface of the 
fender, thus sealing the lower part of the fender and 
broadening its foundation accordingly. However, 
the concrete mat was to be pierced by eight tubular 
shafts of steel, 6ft. in diameter, that would reach from 
the foundation rock up and into the working chamber 
of the caisson. These shafts were designed to termi- 
nate at their bottoms in hemispherical chambers, 
15ft. in diameter, which would rest directly on the 
rock and serve as inspection chambers when operated 
under compressed air. Subsequently, the tubular 
shafts were extended well above the surface of the 
water when the construction of the south pier was 





COMPLETED FENDER FOR SOUTH PIER 


prosecuted under a revised procedure adopted after 
the use of the caisson was abandoned. 
THE CAISSON. 

The caisson entered the enclosure on October 8th, 
1934, and was securely moored within the sheltering 
area. It was 90ft. wide, 180ft. long, drew 28ft. of 
water, andhad a displacement of approximately 
12,000 tons. The following morning a storm upset 
the programme by causing the caisson to roll and to 
pitch to such an extent as to break a number of its 
mooring lines and to menace various parts of the 
fender structure. The danger was likely to continue 
unless the gap in the fender could be closed and the 
prospect of doing that work without disastrous delays 
was very unpromising at that season of the year. 
Finally, the contractor obtained permission to with- 
draw the caisson and to proceed with the closure of 
the fender. After getting away from the towing 
craft and running wild for some hours, the caisson 
was pulled out to the open sea and sent to the bottom 
with dynamite. The fender was completed to 1Ldft. 
above water and immediately thereafter work was 
rushed on the tremie mat within the fender until the 
concrete attained a general vertical thickness of 35ft. 
Inasmuch as the contractor decided to prepare the 
way for erecting the south pier by unwatering the 
interior of the fender, using it in fact as a cofferdam 
within which the work could be done in the dry, it 
seemed highly desirable to increase the stability of the 
surrounding structure by adding more weight to the 
interior mat. This was done by raising its level, 
outside the base of the pier, to El. —35, the maximum 
depth of this mat thus becoming 70ft. As designed, 
the pier was to have a supporting area of 16,000 square 
feet, which was increased to 38,000 square feet by 
constructing the mat and making the base of both the 
fender and the mat a virtually monolithic mass. The 
pier and the fender seal now contain 70,000 cubic 
yards of concrete in addition to the 76,000 cubic 
yards of the fender, per se. The deadweight of the 
two associated structures is amplified by nearly 650 
tons of reinforcing steel. 

The inspection wells were utilised by the staff 
geologists to make intimate examinations, from time 
to time, of the rock beneath the bearing surface of 
the south pier and to do core drilling from operating 
points 100ft. or more below the surface of the water. 





The soundness of the serpentine was ascertained by 
cores recovered from a maximum penetration of the 
formation to a depth of 159-°37ft. That particular 
core was obtained to refute a persistent but unsup- 
ported assertion that there was a contact fault, 
immediately beneath the pier site and not far below 
it, with an intrusion of sandstone. The exploratory 
hole established conclusively the soundness of the 
serpentine. The intimate bonding of the fender and 
the basal mat with the surrounding and underlying 
rock, combined with the deadweight of the entire 
concentrated load anchored well into the rock, are 
counted upon to assure the stability of the surmount- 
ing structure if subjected to stresses induced by 
seismic disturbances. Normally the rock will be 
called upon to support a pressure of 13-6 tons per 
square foot, while the estimated maximum pressure 
will not exceed 20 tons at extreme loading. The 
Golden Gate Bridge has been designed to withstand 
a horizontal force of seismic origin amounting to 
10 per cent. of the structure’s deadweight. This 
strength is believed to be ample to meet any probable 
disturbance. After the inspection shafts and their 
associate chambers had served their purpose for 
extended tests they were completely filled with 
concrete. 

The concrete for the fender, the basal seal or mat 
and the pier, contained seven sacks of high-silica 
cement per cubic yard, and that mixture gave the 
desired workability, even when the concrete was 
placed with tremies. That composition is counted 
upon to show marked resistance to the disintegrating 
action of sea water, and tests have confirmed this 
assumption. Cores obtained with a diamond drill 
from the subaqueous concrete at widespread points 
have revealed a compression strength of 4000 lb. 
per square inch twenty-eight days after being placed. 
It was found practicable to place 100 cubic yards 
of concrete an hour, and at each location a tremie 
distributed concrete throughout an area of 900 square 
feet. 

The fender was closed and thereby completed 
near the end of October, 1934, and a few days later 
the last of the concrete was poured for the basal 
seal. As the excavation was somewhat larger than the 
fender, the excess of the cavity lying outside the 
fender was filled up to an elevation above the natural 
surface of the rock with heavy, grouted riprap to 
prevent strong tidal currents from undermining the 
toe of the fender. 

Divers were employed extensively in essential 
underwater work, and they: carried on in the face of 
many difficulties. They could, of course, be sent 
down only at the slack periods of the tides, and the 
term “slack” is but relative, because the water 
was never still, the outgoing tide of the bay being 
strong even when the flood tide was advancing from 
the sea. Under the most favourable circumstances, 
a total of six hours of work could be done in twenty- 
four hours, but usually the entire working period 
was much shorter. Diving at well-developed stages 
of the tides was hazardous, and the men went down 
then only for a few minutes to stop leaks in concrete 
forms and where they could do their work on the 
lee side of the structure. A rectangular upright 
frame of steel with a footing for the diver was 
developed to facilitate lowering him quickly to a 
chosen position. This modification of a bo’sun’s- 
chair was spanned on the front side with two railings 
by which the diver could steady himself while 
descending or rising. 

Early in the first week of December, 1934, the 
interior of the fender was unwatered, and as soon 
as the area for the pier could be cleared and the 
surface of the great concrete mat made ready to 
receive the basal lift of the pier, carpenters were 
set to work erecting the necessary wooden forms. 
At the same time, steel workers were engaged in 
placing the mats of reinforcing steel that were to be 
embedded in the concrete body of the pier. The 
first of the concrete was poured on December 6th, 
and the operation was carried out at the rate of 100 
cubic yards of concrete per hour. The last lift was 
poured and the pier carried to its prescribed height 
of 44ft. above low tide on the last day of that year. 
The pier contains the same arrangement and quantity 
of reinforcing steel as does the north pier on the Marin 
County shore. In the second week of January, 1935, 
the grinding of the top surface of the south pier 
was taken in hand in preparation for the setting of 
the cast steel slabs that form the base members 
for the surmounting tower. An absolutely level 
surface was required. The work of grinding the corre- 
sponding surface on the Marin Tower required six 
weeks, but the modified and improved grinding 
machine used in surfacing the top of the south 
pier did its work in twelve days. Each of the thirty- 
eight cast steel slabs weighed 5 tons, and they were 
embedded in a special red lead paste and drawn down 
upon the concrete of the pier top by means of steel 
dowels, each 6}in. in diameter. With the Sin. slabs 
secured to the pier, the way was prepared for the 
erection of the surmounting steel tower. 


(To be continued.) 








A PLANT has been laid down in the United States for the 
continuous production of 20in. cold strip, which has been 
tinned by the electrodeposition method. 
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Twin-Screw Yacht ‘‘Amazone.”’ 


> 


J)\ESIGNED and built to the order of Commandant L. 

Hemeleers-Shenley, of the Belgian Army, by John I. 
Thornycroft and Co., Ltd., at their Southampton Works, 
the twin-screw motor yacht “‘ Amazone ’”’ carried out a 
trial trip on Friday last, July 24th. As is shown in the 
general view of the yacht, she is similar in appear- 
ance to ‘‘ Gulzar,” a yacht built by the same makers in 
1934 and described in THE Enatneer of August 3rd, 
1934, page 110. Both yachts have a continuous sheer 
and deck houses set in from the ship’s side. The character 
of the bow and stern overhangs is also very similar, as they 
both follow the style of “ Trenora,” described in THE 


from experience that the seagoing qualities of the form 
were extremely good. 

The general lay-out will be noted from the plans shown. 
The living room is more than usually spacious and 
opens directly on the aft deck. This forms a very 
pleasant feature in hot weather, when the aft doors can be 
kept open. The dining room is arranged at the forward 
end of the deck house. It is only separated from the 
galley by the pantry, so that service will be convenient. 
The study can be readily converted into an additional 
cabin. 





Special attention has been paid to economical working 














THE MOTOR YACHT “ AMAZONE”’’ 


ENGINEER on August 4th, 1933, page 109. Actually, 
however, the ‘“* Amazone ”’ is considerably larger and also 
much faster than “‘ Gulzar.” 


The general dimensions of ‘‘ Amazone ”’ are :—-Length 
overall, 127ft. 7in.; breadth moulded, 21ft.; draught, 
about 9ft. 3in.; Y.M. tonnage, about 230; power, 


2x 310H.P.; speed, 13 knots ; cruising radius, 4000 miles. 

The ‘“ Amazone” has been built to Lloyd’s 100 Al 
yacht class, but at various points the scantlings are in 
excess of rule requirements. A special feature is that all 





with a relatively small crew, and to the privacy of the 
owner’s accommodation. Sound-proof insulation has been 
worked into a large number of the bulkheads. Other 
special features are the screens at the aft end of the living 
room and the complete system of fire protection. All 
undersides of decks and cabin flats, the bulkheads in 
officers’ and crew’s quarters, and all grounds in way of 
electric light wiring are treated with “ Porcella’”’ fire- 
resisting paint. In addition, a complete “‘ Pyrene ” CO, 
fire extinguishing plant has been installed, having jets 
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and a stroke of 330mm. Starting and reversing is by com- 
pressed air and the engines are fitted with marine type 


governors. At the fore end of each engine are duplex 
lubricating oil pumps, a bilge pump, and a cooling water 
pump. Separate fuel pumps for each cylinder are eperated 
by the cam shaft, which is situated on the ’midship’s 
side of each engine, and a fuel supply pump is fitted to each 
engine. The propeller thrust is taken by Michell type 
thrust blocks just aft of each fly-wheel. 

The auxiliary equipment consists of a Gardner “ 3 L 2” 
three-cylinder compression-ignition engine developing 
284 B.H.P. at 1000 r.p.m. and direct coupled to a 
Mawdsley shunt-compound wound generator having an 
output of 12 kW at 110/180 volts D.C. An auxiliary 
compressor is driven through a clutch fitted to an extension 
of the generator shaft, the whole unit being mounted on a 
rigid cast iron base-plate. It is of Reavell “C.S.A.3” 
manufacture, water jacketed, two-stage, with a working 
pressure of 30 atmospheres, a speed of 1000 r.p.m., and 
having a capacity of 144 cubic feet of free air per minute. 

For battery charging purposes a continuous-current 
shunt-wound battery charging generator having an output 
of 5 kW at 110/180 volts D.C. when running at any speed 
between 750 and 1095 r.p.m., is driven from the port 
propeller shaft by means of a Morse rocker joint chain 
drive. The driving wheel is spring loaded to take initial 
shocks and a free wheel is incorporated in the pinion to 
come into operation when the engines are reversed. To 
control the output voltage when the main engines are 
working at reduced speed the generator is fitted with an 
Isenthal automatic voltage regulator. The battery used 
is a ‘‘ Nife”’ nickel-cadmium-alkaline accumulator of 
96 type “T.22.H” cells, having a 220 ampere-hour 
capacity, and an average discharge tension of 110 voits 
at the ten-hour rate. 

For fuel oil transfer service a Stothert and Pitt rotary 
displacement pump of 5 tons per hour capacity against a 
maximum pressure of 30 lb. per square inch is used. It is 
of the vertical type and is driven by an electric motor 
continuously rated for 1? B.H.P. at 950 r.p.m. For 
emergency use @ plunger type hand pump is also fitted. 

For general service duties, such as pumping out bilges, 
washing decks, fire service, &c., a Weir two-throw vertical 
double-acting pump, 4in. diameter by 4}in. stroke, is 
supplied. This has a capacity of 184 tons per hour when 
running at 97 r.p.m. against a head of 50ft., and is driven 
through worm gearing by a 24 B.H.P. motor running at 
900-1600 r.p.m. This pump is also used as a standby 
cooling water pump for the main engines. 

For the ship’s heating and hot water services a No. 
17 K.O. Ideal Britannia boiler is fitted in the engine-room. 
It has fully automatic oil burning equipment of “‘ Brit-o- 
matic *’ make consisting of a silent burner, arranged with 
electric ignition, a blower unit with oil pump supply 
incorporated to ensure non-alternating feed supply to the 
boiler, enclosed control panel, quick-acting flue stat, 
water temperature stat, fuse link fire valve cut-out, rotary 
converter for converting the ship’s 110-volt D.C. into A.C., 
and an H.T. transformer. The fresh water supply pump 
and accelerator pumps for ship’s heating and hot water 
services are electrically driven and are of Messrs. Rhodes, 
Brydon and Youatt’s manufacture. 

Mechanical ventilation to the owner’s stateroom and 





the engine-room is provided in each case by means of a 
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DECK AND ACCOMMODATION PLANS OF THE T.S. YACHT 


shell plating, floors, deck houses, bulwarks, deck beams, 
stem, &c., are galvanised. The exterior of the yacht is all 
flush plated and the absence of mouldings and projections 
will be noted. The bridge bulwark is in a special aluminium 
alloy, while the main bulwarks are panelled in teak. In 
view of the relatively high speed for the water line length, 
careful model trials were made in the builders’ private 
tank at Bembridge. The object of these was to ensure 
that the builders’ basic form as developed in ‘‘ Trenora ” 
could, with very slight modification, be driven satisfac- 





torily at a higher relative speed. It was already known 








in the public rooms, owner’s accommodation, engine-room, 
galley, spaces below the cabin flat, and in the steering 
compartment. The plant is operated from the wheel 
house, where an electric alarm bell is situated. Hand- 
operated ‘‘ Foamite ” fire extinguishers are also fitted in 
the engine-room together with a number of “‘ Pyrene ”’ 
hand extinguishers in various parts of the yacht. 

The propelling machinery consists of two M.A.N. eight- 
cylinder four-stroke oil engines, each developing 310 B.H.P. 
at 500 r.p.m. They are of the direct injection single-acting 
reversible marine type having a cylinder bore of 220 mm. 








** AMAZONE”’ 


7}in. diameter “ Sirocco ’’ centrifugal cased fan, direct 
coupled to a Mawdsley drip-proof shunt-wound D.C. motor 
suitable for the ship’s voltage of 110 volts, continuously 
rated. The motor runs at 900 r.p.m. when the fan is 
capable of giving 7} changes of air per hour. Air supply 
trunking is arranged between the owner’s stateroom and 
the fan, which is placed as far away as possible in order to 
eliminate noise. Particular attention has been given to 
the natural ventilation of accommodation below deck, and 
in addition to the usual ventilator pipes led up behind the 
bulwark panelling, at least one screw-operated large trunk 
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ventilator is fitted over each stateroom, while the owner’s 
stateroom is also provided with two 6in. cowl ventila- 
tors, thus ensuring an ample supply of fresh air at all 
times. 

Special consideration has been given to adequate 
refrigeration for a yacht of this size and therefore an elec- 
trically operated compressor and cold store has been built 
in, having a gross capacity of approximately 87 cubic 
feet. The installation of the plant has been carried out by 
Messrs, Carter and Finmore, of Southampton. The walls 
are faced with washable grey stippled ‘‘ Stoneflex,” while 
the floor is laid with ‘“‘ Granolithic.” In addition, in the 
owner’s pantry two Kelvinator electrically operated 
refrigerator cabinets are fitted, having a total stowage 
capacity of about 11 cubie feet, the smaller model being 
used for the cooling of wine. A third Kelvinator cabinet 
of about 5 cubic feet stowage capacity is fitted in the 
officers’ mess for the use of the officers and crew. It will 
therefore be appreciated that ample provision has been 
made for the stowage of food in hot weather for all persons 
on board. 

The deck machinery is all electrically operated, consist- 
ing of anchor windlass, a warping capstan aft, and steering 
gear. The motors for the steering gear and warping capstan 
are fitted below decks and a hand steering gear for 
emergency use is provided. The deck machinery was all 
supplied by Thomas Reid and Sons (Paisley), Ltd. The 
boats are carried inboard on the upper deck on cradles. 
They consist of a 20ft. owner’s launch fitted with a Thorny- 
croft 10-12 H.P. engine, a 12ft. centre-board sailing dinghy, 
and a 17ft. standard B.O.T. lifeboat equipped for pulling 
or sailing, but having a ‘ Watermota”’ engine and 
reversible propeller fitted as well. All three boats were 
built by Thornycrofts and are double-skin mahogany 
construction. All three are fitted with ‘‘ Onazole ” 
buoyancy material. 

The weather conditions at the trial enabled a very good 
impression of ‘‘ Amazone’s ” behaviour in rough water to 
be gained. She proved to be an excellent sea boat with a 
short roll and pitch and no “dwell” in the motion, 
especially when under heim. Her engine-room equipment 
behaved faultlessly throughout the trial, the main engines 
being run up to 550 r.p.m. for one period. In spite of 
weather conditions the contract speed was more than 
fulfilled and the boat proved commendably quiet and free 
from vibration, especially in view of the fact that her 
accommodation was incompletely furnished and therefore 
liable to accentuate any noise or vibration. 








SIXTY YEARS AGO. 





THE Centennial Exhibition held at Philadelphia in 
1876 was intended to be an international display of the 
industrial progress which had been made since the United 
States secured their independence a hundred years pre- 
viously. Among the commissioners appointed from 
Europe was Professor Reuleaux, director of the Govern- 
ment Technical School at Berlin. Following an inspection 
of the Exhibition he published a report on the German 
exhibits, That report was remarkable for its brevity and 
severity. In three sentences he piled one crushing con- 
demnation upon another. His first conclusion was that 
the aim of German manufacturers appeared to be to produce 
articles which were cheap and bad. His second was that 
they succeeded in achieving that aim and were aided 
thereto by the lack of skill and taste on the part of those 
whom they employed. His third conclusion was that 
judging from the number of effigies of Bismarck, the Red 
Prince and other heroes of war, fabricated in every con- 
ceivable material from gilt bronze to soap, the German 
nation was steeped in utter servility. In our issue of 
August 4th 1876 we recorded that Reuleaux’s report had 
caused painful excitement in German industrial circles. 
There could be no doubt, we said, that the Professor was 
justified in his strictures. German manufacturers had 
sacrificed quality for cheapness and their products had 
fallen from the high esteem which at one time was justly 
accorded them. Seeking the causes of this industrial 
degeneracy we found them largely in the political and 
social changes which had occurred in the status of German 
artisans following the formation of the North German 
Confederacy and the re-establishment of the Empire. 
Migration from: place to place was no longer prevented, 
the strictness of the laws of apprenticeship and contract 
had been relaxed and many old trade regulations had been 
swept away. The domesticity and contented spirit of the 
early German workers had perished in the glare of imperial 
sunshine. A trade was no longer a man’s duty and absorb- 
ing occupation but merely a means of making money. 
The German operative had become restless and, spurred 
on by socialistic agitators, was becoming discontented 
and conscious of an injured feeling. Simultaneously 
capitalists with their resources recently swollen by the 
huge treasure won in war were seeking workmen on all 
sides and were exciting the envy of the artisans. On all 
hands there was a struggle for an artificial existence and 
in that struggle the enthusiasm and the calm and contented 
application to work which was essential to all artistic 
and industrial progress had vanished. In our own country, 
we added, similar forces were at work. The carelessness 
and want of taste exhibited by our manufacturers and 
artisans were apparent on all sides. It was in fact difficult 
to find men who cared to undertake fine work, even if 
they were capable of carrying it out. The skill and pride 
of the artisan were rapidly degenerating to an unintelligent 
and half-hearted spirit ; the craftsman was being replaced 
by the labourer. ... It is perhaps not irrelevant to record 
that in the same issue we reprinted an address delivered 
before the New York Society of Practical Engineering by 
Mr. James C. Bayles, editor of the Iron Age. It was 
entitled ‘‘ Some of the Minor Economies of Manufacturing 
Operations in their Relation to Industrial Progress.” It is 
easy to-day to detect in some of Mr. Bayles’ recommenda- 
tions a prevision of motion study, mass production, and 
other developments which in the intervening years have 
gone very far towards completing the process of turning 
the craftsman into a labourer. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


BRAKE EFFICIENCY. 





Smr,—The criticism by “Two Students” of your 
leading article on ‘‘ Brake Efficiency ” appears to me to 
be inaccurate and unnecessary. 

Your article directs attention to two things—the 
dependence of braking effects upon both brake mechanism 
and wheel adhesion, and the comparatively recently 
developed practice of relating brake performance to a 
‘**conventionally adopted datum.” In your statements 
relating to these matters I am unable to find any mis- 
conceptions. It has to be remembered that for many 
years the adhesion or contact coefficient of the pneumatic 
tire on the road was much below unity, and the conven- 
tionally adopted view of sliding friction between the 
contacting bodies sufficed. The fact that the much- 
improved tire of to-day gives contact values above unity 
when new and much below unity with treads worn smooth 
suffices to show that “ coefficients,” whether of friction 
or contact, require careful determination in accordance 
with the circumstances of the case. 

Although the new or worn tire remains of the same 
material there has been, with wear, marked reduction 
of the pressure loading per unit of area in contact with 
the road and of the contact making possibilities resulting 
from original higher pressure loading and consequent 
deformation of material to key with the road. 

All this you have made abundantly clear, and the 
fact that an angle of repose exceeding 60 deg. can be 
obtained between rubber and glass, although interesting, 
has little useful relation to the subject of your article, 
for the era of the glass road is remote. What is the 
“ coefficient ”’ of the snail on the wall, the Johanssen 
gauge blocks, the surface plate rubbed into contact with 
surface plate, or to resurrect a very old problem the 
coefficient of friction of the balanced or unbalanced slide 
valve on its port face ? 

In your article you draw attention to the limits of 
application of the “laws of friction,” and in problems 
of this character the limits must be observed. 

July 28th. E. G. E. BEAauMONT. 








A Boiler Circulator. 





Tue well-known fact that the circulation of the water 
in a Lancashire or Cornish boiler is very sluggish at 
starting up, with the consequence that the plates of the 
boiler are subjected to very uneven temperatures, has led 
to the design of a number of devices for accelerating the 
circulation, so as to mix the cold bottom water with that 
heated at the top, and another type has just been brought 
out by Hartleys (Stoke-on-Trent), Ltd., of Stoke-on- 
Trent. It is illustrated by the accompanying engraving, 
which shows two out of six units for an 8ft. 6in. by 
30ft. Lancashire boiler in the Potteries. 

As will be seen, each unit comprises a saddle which is 

















HARTLEYS CIRCULATORS 


formed as a channel l4in. wide by 2in. deep fitted over 
the furnace flue. One of these channels is extended 
downwards towards the bottom of the boiler and slightly 
bell-mouthed. The channels are of welded mild steel plate, 
#in. thick, and at the top there is a hinged hood pointing 
towards the back of the boiler. The hinge is provided 
to facilitate inspection and cleaning. 

The action of the circulator is obvious. The cold water 
in the bottom of the boiler is sucked up through the 
channels and is discharged along the warm top of the 
flues, to return from the back end along the bottom. The 
water is thus thoroughly mixed and an even temperature 
maintained so that the boiler is not unduly stressed when 
steam is raised hurriedly. It is usual to fit six circulator 
units in a full-sized Lancashire boiler. 

A test carried out with two similar adjacent boilers, one 
fitted with these circulators and the other without, showed 
that, starting with water at about 80 deg. in the plain 
boiler and 72 deg. in the fitted boiler, after 5} hours the 
respective temperatures at the bottom of the boilers were 
102 deg. and 188 deg. The temperatures at the water line 
were 206 deg. and 219 deg. respectively. 

It is claimed that these circulators reduce scale forma- 
tion and help in the removal of mud through the blow- 


down. 





A Simple Flexible Coupling. 





A vERY simple, yet, we should imagine, an effective 
coupling for shafts which may be slightly out of align- 
ment, which has been brought out by Crofts (Engineers), 
Ltd., of Thornbury, Bradford, is illustrated by the accom- 
panying engraving and drawing. The actual coupling 
shown is for a rolling mill drive, in which a 200 H.P. 
motor, running at 730 r.p.m., is connected with a speed- 
reducing gear having a range of from 730 to 37 r.p.m. 

As will be seen from the drawing, the coupling takes the 

















CROFTS FLEXIBLE SHAFT COUPLING 


form of a muff, which rides on two collars keyed on to the 
ends of the shafts to be coupled. The bearing between 
the muff and the collars is effected by a felt pad, so that 
it is both resilient and oil-proof. The muff is made in two 
parts, longitudinally, connected together by flanges 
coincident with the ends of the shaft, so that the coupling 
is easily disassembled, and either shaft lifted clear. 

The driving connection between one shaft and the other 
is provided by gear teeth machined on the outside of the 
two collars and the inside of the two halves of the muff. 
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SECTION THROUGH COUPLING 
A small clearance is allowed between the teeth, to provide 
the necessary flexibility, but as this is shared out between 


all the teeth, while centrifugal action keeps the interstices 
full of oil, there is, we understand, practically no chatter 
or backlash. 

This coupling has been standardised in series which run 
in diameter from l}in. to ]4in., and from 5} to 5100 H.P. 
in power transmitted. 








Tue level crossing over the London, Midland and 
Scottish Railway at Weston-on-Trent, Staffordshire, 
which has been the scene of many accidents to road vehicles, 
is to be replaced by a bridge 50ft. wide. The scheme, 
including the diversion of parts of the existing roads, is 
estimated to cost about £42,800, towards which the 
Minister of Transport has made a grant to the County 
Council from the Road Fund. Two important roads meet 
at the Weston-on-Trent level crossing. One is the Chester- 
Tamworth Road and the other is the Stafford-Uttoxeter 
Road, which forms part of the route from Stafford to 
Derby. The junction is a particularly dangerous one, as 
the level crossing gates are somewhat hidden from drivers 
by the station buildings, and accidents have occurred in 
which vehicles have smashed the gates and run on the 
track. Opportunity is being taken to alter the lay-out 
of the junction and the effect of these alterations will be 
to form two separate ““T” junctions in place of the 
existing cross roads. The revised lay-out provides for a 
24ft, carriageway on the bridge and the Chester-Tamworth 
Road with two footpaths separated from the carriageway 
by grass verges and for a 20ft. carriageway on the Stafford- 
Uttoxeter Road with one new footpath and grass verges. 
It is hoped to complete the scheme by the end of next year. 
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Rail and Road. 


THE Bristol City Council has decided to buy the local 
tramways undertaking at a cost of £1,125,000 with a 
view to replacing trams by buses within two years. 

During the past ten years the New South Wales 
Railways have carried an average of 145 million passengers 
annually without a single passenger fatality due to train 
working. : . 

A note in the British Russian Outlook says that a 
freight train with a load of 1016 tons recently travelled a 
distance of 4700 miles between Skovorciono and Moscow 
in 13} days. 

Work is to begin at once on the construction of seven 
extensions to the Paris Metro Railway. The riew lines, 
which will have nineteen new stations and a total length 
of nearly 10 miles, will cost some 612 million francs. 


On Monday, July 27th, the 6.50 p.m. train, which left 
March for Doncaster, was derailed at Postland, near 
Spalding. Only the locomotive was left on the rails, and 
the track was torn up for some distance. No passengers 
were badly injured. 

LonpDon is shortly to have “ Gearless ”’ buses, for the 
London Passenger Transport Board has just ordered 
100 oil-engined buses from Leyland Motors, Ltd. Ten 
of them, although in 0 appearance 
from the remainder, are to be fitted with the Leyland 
hydraulic torque converter. 

ACCORDING to a statement by Mr. R. 8. Binkerd, of the 
Baldwin Locomotive Works, quoted in the Railway 
Gazette, 92 per cent. of 45,500 locomotives on the United 
States Class 1 railways are more than ten years old, 
62 per cent. are more than twenty years old, and about 
22 per cent. are in need of heavy repairs. 


In a report on the operation and maintenance of equip- 
ment on American railways Mr. J. B. Easman says that 
on an average of once in each 4-29 years:an amount equal 
to the original cost of all locomotives is spent in their 
repairs. During average locomotive life an amount equal 
to 4-82 times their original cost has to be sperit on loco- 
motive repairs. 

Aut the clocks at Bristol Temple Meads Station are now 
electrically synchronised and are controlled by a master 
clock at Paddington, which is checked daily with Green- 
wich. In addition to Bristol, the Great Western Railway 
Com has already installed electrically operated and 
synchronised clocks at Taunton, Newton Abbot, Newport, 
Cardiff, and Swansea. 

Tue time taken by the train service between Paris and 
Moscow has been shortened by fifteen hours to just under 
forty-three hours, following a conference between repre- 
sentatives of the U.8.8.R., Poland, Germany, Belgium, 
and France. The French “ Nord Express,” which hitherto 
has had its terminus at Warsaw, now goes on to the 
frontier town of Negoreloye, where it meets a Soviet 
express to Moscow. The service is run three times a week 
in each direction. 

THE annual report of the Railway Rates Tribunal 
states that it does not consider:that.any general increase 
in charges would effect improvement in the net revenue 
of the railway companies. During: 1935 the. net revenue 
of the companies fell short of the standard revenue by 
£18,391,825. Coal under new contracts will cost the rail- 
way companies one shilling per ton more than under 
existing contracts and increase expenditure by some 
£300,000 in the second half of the current year. 


Goop progress is being made on the 800ft. main span 
of the Henry Hudson Bridge over the Harlem River at 
New York. This bridge has the longest arch of plate 
girder construction in the world. The two arch ribs of 
silicon steel are of the box girder type, 124ft. deep, 34ft. 
wide, and spaced on 50ft. centres. The arch has a rise 
of 120ft., and gives a 140ft. clearance to shipping in the 
river; 300ft. long steel viaduct approaches are at either 
end of the bridge. The cost of the work is three million 
dollars. 

FicuREs compiled by the Railway Age show that in the 
first six months of this year the steam railways of the 
United States purchased materials, equipment, and fuel 
to the value of 451,650,000 dollars. Of this amount 
249,916,000 dollars for materials and 71,340,000 dollars 
for cars and locomotives were paid to outside manufac- 
turers. The purchases of coal and fuel oil totalled 
131,603,000 dollars. During the six months orders were 
placed for 122 locomotives, 26,560 freight wagons, 149 
passenger carriages, and 470,485 tons of rail. 


Rattway statistics for the calendar month of April and 
the four weeks ended April 18th, 1936,°which have now 
been published by the Minister of Transport, show that 
the total number of p ger jc ys (excluding season 
ticket holders) taken on all standard- railways in 
Great Britain in the month of April, 1936, was 102,378,558, 
an increase compared with April, 1935, of 1,985,374, or 
2 percent. The journeys taken by at standard 
or ordinary fares increased by 1,136,081 and - those at 
reduced fares by 849,293. The receipts from 
(excluding season ticket holders) showed an increase of 
£116,017, or 2-7 per cent. If the railway undertakings of 
the London Passenger rt be. omitted, the 
figures show an increase in journeys of 177,731, or 0-3 per 
cent., and an increase in receipts of £88,851, or 2-3 per 
cent. For all companies the receipts from passenger 
train traffic (including season tickets and parcels and 
miscellaneous: traffic, but excluding mails and 
post) were £82,318 more than in April, 1935. In the four 
weeks ended April 18th, 1936, the coaching train miles 
showed an increase of 807,976, compared .with the four 
_ weeks ended April 20th, 1935. The total tonnage of freight 

conveyed (excluding free-hauled traffic) in the four weeks 
ended April 18th, 1936, was 20,481,745, a decrease com- 
pared with the corresponding four weeks of 1935 of 
149,849 tons, or 0-7 per cent. The freight train receipts 
amounted to £6,586,436, an increase of £16,307, or 0° 3 per 
cent. The freight train miles run were 84,354 less than in 
the corresponding period of 1935, a decrease of 0-9 per 
cent. The average train load increased from 125} to 
126? tons, but the net ton miles per engine hour decreased 
from 467} to 464. 





‘some 





Miscellanea. 





At the summer meeting of the Whitworth Society, Sir 
Henry Jupp will assume the office of President in succession 
to Professor E. G. Coker. 


A company has been formed in Australia for the financ- 
ing of mills for the manufacture of paper pulp from the 
Kurukuru grasses of New Guinea. 


Tue Twelfth International Exhibition of Inventions 
will be held in the Central Hall, Westminster, from 
September 30th to October 10th next. 


Tue chief of the Technological Branch and Chief Engi- 
neer of the Mechanical Division of United States Bureau 
of Mines, Dr. O. P. Hood, has retired after having served 
twenty-five years with the Bureau. 


At a recent meeting the Wye Catchment Board adopted 
a £60,000 scheme for the relief of flooding at Monmouth. 
The scheme is subject to a grant of 50 per cent. from the 
Ministry of Agriculture and to Monmouth making a con- 
tribution to the cost. 


Tue world’s first plant. for making Diesel oil from coal 
has been opened at Gawhber, near » Yorks. The 
new plant, erected by Low Temperature Carbonisation, 
Ltd., at a cost of £25,000, specialises in the high-grade oil 
required for road transport vehicles. 

Tue Government of New South Wales has agreed to 
sell an area of 1660 acres: of land at Port-Kembla to the 
Australian Iron and Steel Company, according to the 
Financial Times. The report states that. this company 
and the Broken Hill Proprietary will d together some 
two million pounds to develop the area for the manufacture 
of steel goods. ° 

A CONTRACT has been placed in the United States for the 
world’s highest multiple arch dam. It is part of the Salt 
River reclamation project and will be built on the Verde 
River in Arizona. To be named the Bartlett Dam, it will 
have a height of 270ft. and a crest length of 750ft. Costing 
over two and a-quarter million dollars, it will consist of 
ten reinforced concrete arches supported by nine hollow 
reinforced concrete buttresses spaced 60ft. apart. 


A NUMBER of tests on rammed earth walls have been 
carried out in the United States at the South Dakota 
College. In these experiments the walls were made by 
ramming slightly moist earth in a form. No binder was 
used for the earth, and it was found that the most durable 
walls contained a large proportion of sand and not more 
than 20 per cent. of clay. It was also found that after two 
years there was a strength increase of 45 per cent. 


A NEw laboratory for research on the heating of buildings 
has been.opened at the Building Research Station of the 
po mre of Scientific and Industrial Research. This 

ition will enable research to go on during both summer 
and winter. The new building is actually one room, 
18ft. by 12ft., within a larger room. The smaller room can 
be heated in different ways and the various walls of the 
larger room can each be refrigerated to set temperatures. : 


AccorpDING to the February—March figures of the Inter- 


national Labour Office there were 21,834,000 unemployed’ 


people in the world, as against 22,770,000 for the same 
period last year. The decrease of 936,000, which repre- 
sents a fall of just over 4 per cent., is largely accounted 
for by a reduction of 432,000 in America and of 265,000 
in Great Britain. In four countries the unemployment is 
greater—the Irish Free State, Denmark, Switzerland, and 
Rumania. 


Tue French Chamber of Deputies has voted 53 million 
pounds as the first instalment towards an extensive 
public works scheme. The object of the scheme, as 
described in the Bill, is to improve economic machinery 
and the agricultural, sanitary, scientific, artistic, scholastic, 
sporting, maritime, and colonial equipment of the country, 
as well as to execute all necessary works of national 
interest generally. The plan includes the construction of 
a bridge over the Seine near Havre and a hydro-electric 
project on the Rhéne. 

Two Empire timbers, Douglas fir from British Columbia 
and Keruing from Malaya, which were. submitted to. the 
London County Council by the Imperial Institute Advisory. 
Committee on Timbers, have been approved as fire-resist- 
ing materials which can be used as building components 
under conditions applicable to oak, teak, jarrah, karri, and 
other. hardwoods. Empire timbers previously approved 
by the L.C.C. at the suggestion of the Advisory Com- 
mittee include African walnut, crabwood, Andaman 
padauk, Iroko, Mora, Andaman pyinma, Queensland 
maple, red meranti, pyinkado, Seccondee mahogany, and 
English ash. 

TreaTED whale oil has been placed upon the market in 
Germany as a substitute for linseed oil in the paint 
industry. A note-in the Chemical Trade” Journal and 
Chemical Engineer says that the colour and consistency 


‘of the new product correspond closely. with linseed oil. 


It will, according to the claim made for it, dry without a 
drier within thirty-six hours, producing films» er than 
linseed oil, but not quite so hard as those of tung oil. 
The. films are more resistant to moisture than linseed 
oil films. Further, a special variety, called “ Haco- 
eingedickt ’’—a. blown whale oil product—is' recom- 
mended.as a plasticiser for nitro-cellulose lacquers, or as 
@ substitute for tung oil in four-hour varnishes. 


Dunrine the past fifteen years a large number of physival 
constants of pure metals have been determined at the 
National. Physical Laboratory. The results have now: been 
published in. a small. pamphlet which contains data for 
i pure » including iron, chromium, 
manganese, llium, cadmium, mesium, and tin, 
and tables are also included giving the surface tensions 
of liquid metals and the lattice parameters of various 
metals. Results obtainéd on metals of known high purity 
procured from external sources are also given. Data 
are given for melting points, latent heats of fusion, specific 
heats, thermal conductivities, and coefficients of expan- 
sion. The results 6f measurements made in other institu- 
tions have, in many instances, been included, thus bring- 
ing together results which are later than those contained 
in the International Critical Tables, 





Air and Water. 


In succession to Mr. E. J. Missenden, Mr. R. P. Biddle 
has been appointed docks and marine manager to the 
Southern Railway at Southampton. Colonel H. A. Short 
will succeed Mr. Biddle as assistant manager. 


AN exhibition illustrating the history and developments 
of the Royal Air Force and its predecessors, the Royal 
Flying Corps and the Royal Naval Air Service, has 
been arranged at the Royal United Service Museum. 

THE Trustees of the Busk Studentship in Aeronautics, 
founded in memory of Edward Teshmaker Busk, who 
lost his life in 1914 while flying an experimental aero- 
plane, have awarded the Studentship for the year 1936-7 
to J. W. E. Clarke, of Glasgow. 


Tue first of two wreck lifting vessels for the Port of 
London has been launched at Port Glasgow. Each of 
these vessels is to be fitted with a powerful steam pump 
and to have a lifting capacity of 2500 tons. Their dimen- 
sions are: Length, 160ft.; breadth, 38}ft., and depth, 144ft. 


Four motor lifeboats of the light “* Liverpool” type 
are to be laid down by the Royal National Lifeboat 
Institution. This type of boat is for use at stations where 
it is necessary to launch from a carriage on an open 
beach. Three of the boats will be stationed at Peel, 
Blackpool, and Kilmore, and the fourth has not yet been 
allocated. 

On July 23rd, the ‘“ Southampton’’ class cruiser 
H.M.S. “‘ Sheffield’? was launched by the Duchess of 
Kent at Vickers-Armstrong’s yard at Walker-on-Tyne. 
This ship was laid down in January, 1935, and will be 
delivered in June, 1937. Cruisers of this class have a 
displacement of 9000 tons, a length of 558ft., and a breadth 
of 61-7ft. 

No objections have been raised by the Westminster 
City Council to the Southern Railway’s proposal to 
grant Imperial Airways a building lease on land on the 
east side of Buckingham Palace-road. The land is 
required for the purpose of building offices and a station 
to facilitate transport of air passengers to and from aero- 
dromes outside London by rail. 


A NEw ferry steamer which will replace the existing 
vessel at Erskine Ferry has been launched at Paisley. 
The new vessel has a vehicular deck with a length of 68ft., 
and a width of 23ft., which will accommodate from twelve 
to fiftgen motor vehicles. Space and shelter are also to 
be provided for pedestrians. The construction of the 
vessel will probably be completed within two months. 


Tue Leith Dock Commissioners are to proceed with a 
dock extension scheme, the first stage of which will cost 
£500,000. Breakwaters to the east and west of the 
present harbour and.docks will be built, together with 
pierheads. and lighthouses; This will add 114 acres of 
water to.the present dock water area of 106 acres. Under 
the new scheme the entrance channel will be 400ft. wide. 


In connection with the proposed flying boat route 
of Imperial Airways down the east coast of Africa, tech- 
nical: surveys have been carried out. Arrangements 
have been made for wireless stations at Mombasa, Dar-es- 
Salaam, Lindi, Mozambique, Quiliame, Beira, Inhambane. 
and Lorengo Marques, $ are now being made in 
connection with wireless developments on the Persian 
Gulf sections of the England-Australia route. 


WHEN the ‘“‘ Queen Mary” arrived at New York on 
Monday, July 27th, she had failed by 1 h. 9 min. to equal 
the record time set up by the “ Normandie” for an 
Atlantic crossing. She took 4 days 8 h. 37 min. to get 
from Cherbourg Breakwater to the Ambrose Light, 
New York, as against the “ Normandie’s”’ time from 
Southampton of 4 days 11 h. 42 min. Her average speed 
was 29-61 knots compared with the “ Normandie’s ” 
29-98 knots. 

Art a meeting of the Glasgow Chamber of Commerce, 
Colonel Norman Kennedy said that at present Scottish 
shipyards. have between them some 200 ships on order; 
150 of these ships, including 30 warships, were being built 
on the Clyde. He added that in immediate prospect 
were contracts for a sister ship to the “‘ Queen Mary,” 
two large. passenger steamers for the Canadian Pacific 
Railway, and a number of other ships. As reported in a 
Journal note of this issue the contract for a sister ship to 
the ‘‘ Queen Mary” has now been awarded to the Clyde. 


To meet the demand for controllable cowling for the 
reduction of drag, and to assist in improving aircraft 
performance, the Bristol Company has developed a type 
of continuous flap cowling which is considered to be 
an important contribution to progressive aircraft design. 
By its use it is possible to control the amount of air 
passing inside the cowl and to ensure that a safe minimum 
is used for various conditions of flight. For cruising 
purposes the drag is considerably reduced, resulting in 
higher performances and improved economy when com- 
pared with non-controllable cowling systems. Specialised 
types to suit both Mereury and Pegasus engines are 
available, and provision is being made for the complete 
tooling of this equipment for quantity production. 
The principle of ‘actuation is an endless chain which 
runs inside: the rear cowl support ring and operates a 
screw mechanism through sprocket wheels. The gear 
is irreversible, so.that normal flight loads do not con- 
tinuously act upon the operating mechanism. The 
static torque required to operate a standard unit is 
20 Ib. per inch, and normal flight loads should not exceed 
100 lb. per inch. The additional weight involved by 
the use of this cowling, including the rear cowl support 
ring and mounting, is 25lb. The possible flap angle is 
0-30 deg., but it is normally limited to 25 deg., or 2} 
revolutions of the driving sprocket, which is sufficient 
for all requirements. The final drive is suitable for 
éither manual, hydraulic, or electric operation. In the 
latter case, the motor runs off the normal battery supply, 
i.e., 12 or 24 volts. The current consumption in flight 
operating at 200 m.p.h. does not exceed 10 amperes. 
The electric unit. weighs 6 Ib. and incorporates a clutch 
which is set to slip at 20 lb. per foot torque. We under- 
stand that the “ Bristol’’ controllable cowl is being 
standardised for several new types of aircraft. 
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THE NEW ZEALAND LINER “AWATEA” 


VICKERS - ARMSTRONGS, LTD., BARROW - IN - FURNESS, BUILDERS 


(For description see page 115.) 
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THE ECONOMICS OF RAILWAY 
; ELECTRIFICATION. 


WE are confident that many have studied with 
the attention they merit the short series of articles 
by an expert statistician which comes to an end 
in our issue of to-day. They must have been read 
with very different feelings by two parties. Those 
who have opposed main line electrification in Great 
Britain have found in them support for that oppo- 
sition ; whilst those who still hope to see the fulfil- 
ment of the Weir Report can hardly deny that the 
facts now laid before them are very injurious to 
their arguments. There is yet a third party which, if 
it is not affected directly, will, we trust, be indirectly 
affected by these articles. We refer to the non- 
technical public in which has been fostered by 
astute propaganda a fixed belief that everything 
electrical is progressive, and that not to electrify 
railways when the rest of the world is doing so is a 
bad example of the conservatism of British railway 
directors. They will be surprised and chagrined 
to hear that of the total railway mileage in the 
whole world only 24 per cent. is electrified. As the 
mileage includes all the suburban systems—for 
which the suitability of electrification has never 
been challenged—and the railway systems of 
countries which, owing to the lack of locomotive 
coal, rely for power upon hydro-electric plants, it 
will be seen at once that the amount of main line 
electrification in the world that has been carried 
out in fair competition with steam operation is 
extremely small. 

When we consider the position which electricity 
now occupies in the daily life of all important 
nations, and the great skill with which the increase 
of the uses of public electricity supply have been 
developed, it is, we submit, a very striking and 
remarkable fact that in thirty years or so it has 
made almost insignificant progress on railways, 
save where natural conditions make competition 
with steam or oil traction easy. Turn, for con- 
firmation, to a table printed in Part IT of our series. 
It will be seen that of all European countries, in 
only one, Switzerland, does electrified mileage pre- 
dominate, and in only six cases out of twenty does 


it exceed trifling proportions. It is impossible to 
believe that this neglect of electrification is due to 
the supineness and conservatism of so many 
nations. When it is observed that the German 
national railway system is only electrified to less 
than 4 per cent., those who are firmly convinced 
that there is no more technically progressive nation 
in the universe will have to admit that the argu- 
ments against electrical operation must have been 
overpowering. And, in fact, they are. Indeed, 
it would not be very rash to say that under econo- 
mic conditions strictly equal with those of Great 
Britain, there would, apart from suburban lines, 
be no electrification at all. Our contributor 
expresses a regret, which we share, that no available 
record exists of the schemes for railway electrifica- 
tion which have been rejected because, as financial 
propositions, they were hopeless. Their prospects 
have been ruined by a capital cost so enormous 
that it makes complete conversion or adoption 
unprofitable, save in countries which have no 
alternative. Consider, for example, the final 
paragraph of Part II. It is an extract from the 
| report of the general manager of the South African 
railways. Parts of the system had been electrified 
with the highest hopes, but the report, dated 
March, 1928, says: “ Experience with the system 
shows that, although electrification is undoubtedly 
an extremely efficient means of transport, the 
capital outlay is so enormous that only under the 
most favourable conditions of intensive traffic is 
there any prospect of meeting the additional cost 
in interest and other charges which the adoption 
of electric traction entails.’”’ In part confirmation 
| of this statement we invite our readers to study the 
| information given in the Tables II and IIT in the 
| concluding part of the series on the next page. The 
first, they will observe, throws some doubt upon the 
familiar statement that upkeep is less with electric 
than with steam locomotives, and by contrasting 
Parts A and B of Table ITI the high cost of elec- 
tric as compared with steam locomotives will be 
seen. An exact comparison is not easy to make 
from the figures given, but taking the relative prices 
| per ton, we find that in America it is, for a steam 
| locomotive £60, and for an electric locomotive of 
|somewhat comparable class no less than £250. 
‘Even if 25 per cent. or 30 per cent. fewer 
electric than steam locomotives would be required, 
that would not go far towards the equalisation of a 
| difference of about four to one. 

| There is one thing in particular about these 
articles which must strike the careful reader. It is 
the scrupulous fairness of the author. He lays the 
| facts, as far as he has been able to dig them, with 
much labour, out of British and foreign reports, be- 
fore the public. He has no prejudices, and has made 
no effort to select figures which would support one 
view or the other. As an honest statistician he 
records the data favourable to electrification as 
openly as the data opposed to it. Only here and 
there does he reflect upon the figures, and then 
only when they manifestly give rise to his opinion. 
If with this strict impartiality he does lead us to the 
conclusion that the case for the conversion of 
British main lines is not proved, it is because the 
economic facts support that conclusion. 








The “Civils” Journal. 


THE position which great institutions occupy in 
the eye of the world depends not alone upon the 
services which they render directly to the com- 
munity. Beyond the professional help which they 
extend to their members, they elevate, by mere 
membership, the status of those whose names are 
enrolled. To be elected a Fellow of the Royal 
Society is in itself an honour which outweighs the 
advantages which may be secured by attendances 
at Burlington House. This honour is a reflection 
from the dignity of the Society itself, and would be 
lost did the Society weaken the respect in which it 
is held, by actions unfitted to its exalted position. 
Even though it could be shown that those actions 
were of financial benefit to it, and through it, to the 
Fellows, the loss of prestige would be hardly paid 
for. We place the Institution of Civil Engineers, 
within its field, in as high a position as the Royal 
Society, and we hold it a cause for sorrow when it 
does something which brings it down from the 
pinnacle on which it has been placed by generations 
of engineers. It has won for itself as much by 
intangible qualities as by its actual works the 
esteem of the world. Anything that may imperil 
that esteem must inevitably be to the disadvantage 
of the engineering profession of the Kingdom and 
Empire. It was better that it should err, as many 
thought it did, on the side of excessive dignity 
than that it should do anything—even under the 





service to its members—which would show it to 
be of common clay. 

When, a few months ago, the Institution decided 
to produce a Journal so that its members might be 
more rapidly informed of its activities, we saw no 
reason to withhold our commendation ; but when 
it went further and announced its intention to 
include advertisements in that Journal, we felt, 
as many other engineers did, that by making itself 
a business concern it was stepping down from its 
high position. It is not easy for a newspaper 
which relies upon advertisers for its existence to 
speak upon this subject without laying itself open 
to the charge of self-interest. But we trust that 
our readers will believe us when we say that no 
such motive inspired the very sincere regret we 
felt when this step was taken by the Institution. 
If we had written on the subject at all it would 
have been only in sorrow, and without the slightest 
trace of commercial resentment. It is still with the 
same disinterested emotion that we have witnessed 
the latest journalistic activity of the Institution. 
A gentleman who is not an engineer, though con- 
nected with engineering interests, received a few 
days ago a small single sheet circular which on one 
side describes the Journal of the Institution of 
Civil Engineers, whilst on the other is a subscription 
form for a year—eight parts. The agents for sale 
are named at the foot of the order. This is, in 
fact, the only bright spot in this regrettable circular, 
for it does at least suggest the possibility that the 
form has been sent out by the agents for sale with- 
out the knowledge of the Institution. For them 
such an act would be perfectly in order ; a proper 
commercial method of increasing circulation. But 
the Institution could not be held guiltless for the 
acts of its agents, even though they had been per- 
formed without its knowledge and consent. What- 
ever may be pleaded in extenuation, the unpleasant 
fact remains that the Institution of Civil Engineers 
has become, in this respect, a trading concern, 
seeking to find purchasers for one of its products 
by the familiar commercial method of circularisa- 
tion. That we deplore profoundly. To sell extra 
copies of their Journals or Proceedings to those 
who ask for them is not an uncommon practice 
amongst technical institutions, and there can be 
no objection to it, but to seek to increase sales by 
trading methods is a totally different thing. It 
makes the Institution a newspaper proprietor, and 
removes at once the detachment from advertising 
and trading upon which it has hitherto prided 
itself and which has contributed so largely to the 
esteem in which it is held. 

We are well aware that other technical institu- 
tions, both at home and abroad, particularly 
abroad, are, in fact, publishing houses, selling to all 
and sundry in the usual way. But hitherto the 
Institution of Civil Engineers has held that the 
dignity of the position which it occupies required 
that it should abstain from commercial practices of 
any kind. It is not for us to criticise its actions ; 
if, in the wisdom of its Council, the course it has 
adopted is a wise and proper one, we cannot and 
do not challenge it. But we may, and we do, 
express our real regret that it is walking on a path 
which we cannot help feeling will rob it of some of 
the prestige which it has enjoyed in the eyes of the 
world. We are glad to think that the other great 
Institution—that of Mechanical Engineers—has 
not departed from its old course, and we trust that 
it will long continue in it, gaining thereby both by 
its singularity and by its complete detachment 
from commercial activities merit and respect in the 
eyes of the world. There is a place for all things ; 
commerce is out of place in the greatest technical 
institutions in the world. 


Electrical Interference with Broadcasting 


WHILE the proposal to introduce legislation to 
ensure freedom from electrical interference with 
broadcasting may not meet with universal favour, 
the report on the subject issued by the Institution 
of Electrical Engineers and reviewed briefly in our 
last issue is welcome. Broadcasting now plays 
such an important part in every-day life that no 
effort should be spared to remove the causes which 
tend to spoil it. Although much good will has 
been displayed by those who own apparatus that 
causes interference, and the Post Office has been 
able to do useful work without compulsory powers, 
it is felt that effective suppression cannot result 
from purely voluntary effort. The manufacturers 
of apparatus and plant liable to cause interference 
entirely support this view, and they consider that 
there should be some recognised mark that could 
be affixed to all portable apparatus as a guarantee 
that it complies with requirements. The sale of 











plea that it would thereby be of greater direct 





apparatus which does not come up to the recognised 
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standard should be prohibited. Imported goods 
must obviously be subjected to the same regula- 
tions as home-produced articles, and must bear the 
mark. For these reasons, the British Electrical 
and Allied Manufacturers’ Association is in 
favour of some form of compulsion. The pro- 
posals include, as we explained last week, that 
the Electricity Commissioners should be given 
power to draw up regulations on the subject and 
that the Post Office should be placed in a position 
to enforce them. The regulations would apply to 
new and existing equipment, provided interference 
from the latter cannot be more easily eliminated 
by reasonable alteration to the receiving set. 

It is technically possible to cure any form of 
interference, but while the cost of the suppressing 
device is in most cases small, there may be difficult 
cases which involve unduly high cost of sup- 
pression. Any item of electrical plant or apparatus 
in which the current is suddenly changed or 
interrupted will give rise. to interference with 
wireless reception by producing noise in the loud 
speaker or headphones. A train of electro-magnetic 
waves is produced which may spoil reception. The 
high-frequency energy may reach the receiver by 
direct radiation, direct conduction, mains radia- 
tion, and re-radiation. In the first case, the waves 
are radiated in the same way as they are from a 
transmitting station ; in the second case the high 
frequency may be transmitted through the leads 
of a mains operated set ; in the third case the inter- 
ference is conducted through the wiring of a house 
from which it is radiated. Re-radiation may be 
brought about by the transference of energy to 
a subsidiary radiator, such as pipes or wires, &c., 
and is radiated from there to the receiver. It 
appears that by far the most prevalent form of 
interference is due to the high-frequency currents 
in house wiring, which acts as a good aerial. 
The remedy, providing there is no other source of 
interference, is to remove the high-frequency 
currents from the wiring. Suppressors composed 
of condensers may be connected at the point where 
the mains enter the house. The object of the con- 
densers is to offer a path of low impedance to the 
high-frequency currents, which are prevented from 
circulating through the wiring. Occasionally it 
is necessary to connect chokes in the main leads, 
as, for example, when D.C. mains are fed with 
mercury arc rectifiers. Direct and re-radiated 
radiation, like other forms of radiation, are best 
dealt with at the source, but an alternative method 
is to remove the effective portion of the aerial, 
assuming it is an outdoor aerial, to some point 
outside the field of interference and to use a 
screened feeder with a step-down and step-up 
transformer to reduce the capacity effect of the 
feeder. Interference may arise from electric tram- 
way and trollybus systems, &c. The latter are par- 
ticularly troublesome, owing mainly to the fact that 
there are two overhead wires and no earthed return, 
but by using suppressors across the line, high- 
frequency chokes in the trolly arms and chokes in 
the control leads, effective suppression has been 
secured. It has been found that collectors with 
wheels cause considerably more interference than 
those with sliding contacts. In Germany, sparking 
at collectors of tramway and light railway systems 
has been prevented to a large extent by using 
scissors type collectors in place of the more usual 
arrangements. Tests have also shown that inter- 
ference is considerably reduced by using carbon 
contacts instead of metal contacts. 

Suppression of interference at the source is 
what is mainly needed, and is what the Institution 
of Electrical Engineers’ report aims at. All sorts 
of things can give rise to interference. Domestic 
appliance, commercial appliance, hair-dressing 
appliances, and large and small electrical plant, 
all give rise to interference, but by fitting suppress- 
ing devices similar to those described the trouble can 
be overcome. Other sources of interference are lifts 
in buildings, neon display signs, certain rectifiers, 
and medical apparatus, whichis particularly trouble- 
some. But there is no form of interference that can- 
not be cured. The suppression device required may 
be embodied in the plant or apparatus during its 
manufacture, or it may be added afterwards. 
Suppression at the source is the real cure, and by 
compelling manufacturers to design their products 
to avoid interference and by making owners of 
existing equipment that gives rise to annoyance 
add the necessary suppressing devices, freedom from 
interference will be ensared. But, as it will prob- 
ably be some time before legislation and regula- 
tions can be made effective, the Institution of 
Electrical Engineers appeals to the general public 
to continue the good will on which the Post Office 
has been enabled to remove much of the trouble. 





Main Line Electrification Abroad. 


(Contributed.) 


No. 


Il. 


(Concluded from page 89, July 24th.) 


if is an exceedingly difficult task to assess in 
a few sentences the outstanding points which 
arise from a study of the foregoing data. After 
thirty years of continuous progress it would appear 
that not more than 24 per cent. of the world’s railway 
mileage has so far been converted to electric traction. 
Internal combustion engined trains and railears cover 
an equal percentage of the world’s mileage, and this 
largely dates from the inauguration of the “ Flying 
Hamburger ” a few yearsago. The greatest disadvan- 
tage of electric traction is its very large capital 
installation cost per mile, but the success of the 
Swedish programme definitely proves that, given 
certain conditions, it is the lines of lighter traffic which 
may be most suitable for conversion. Transferred into 
British examples, the Swedish lines can be compared 
with the Perth—Inverness line of the L.M.S.R., where 
double-headed trains are still normal for loads of 
over 300 tons, and the West Highland section of the 
L.N.E.R.; in both cases there is abundant water 
power available and locomotive coal has to be 
hauled considerable distances. 

It would be of interest if a table could be assembled 
showing the number of electrification schemes which 
have been proposed, financially assessed, and then 
discarded. The list would be imposing and many 
instances come to mind without much thought ; 
for example, the original P.L.M. scheme and the 
Lehigh Valley main line from Mauch Chunk to Wilkes 
Barre. In the latter case steam locomotive design 
was found to have improved so greatly that the 
twenty steam locomotives ordered by this company 
in lieu of electrification were able to procure net 
savings in excess of those envisaged by the proposed 
conversion to electric traction. 

It may be argued that this study has a strong 
anti-electrification bias, but in reality it merely 
states the cold and uncoloured published facts; a 
very great disadvantage suffered by electric traction 
has been the over-optimistic estimates of its pro- 
ponents, some examples of which are quoted above. 
The truth is that motive power developments, 
whether electric, Diesel-electric, or steam, have been 
so rapid that the balance in favour of one type or 
the other is exceedingly slight, and may change over 
comparatively short periods. The new streamlined 
steam locomotives ordered by the New Haven 
Railroad last May, and working at 285 lb. pressure, 
will accomplish with fifteen steel cars the run from 
New Haven to Boston in the same time as that which 
would have been considered possible only with electric 
traction some years ago. 

The Weir Report estimated that an electric loco- 
motive, rightly termed a tractor in the Report, since, 
except in the case of battery locomotives, it cannot 
move itself without the aid of exterior power supply, 
was capable of a much larger annual mileage than 


Taste I.—Statistics of Electric Locomotive Mileage, Swiss Federal 
Railways, 1935. ‘ 





Average 
gross 
train 
load, 
tons. 


Average 
annual 
mileage 
per loco., 
miles. 


No. of 
locos. 








Express passenger : 
Ae 3/5 10,201-10,226 
Ae 3/6 10,261-10,271 
10,401—10,460 
10,601—10,714 
Ae 4/7 10,901—-11,027 
Mixed traffic : 
Be 4/6 12,301-12,342 
Freight traffic : 
Ce 6/8 14,251-14,283 
14,301—14,318 
Shunting : 
Ee 3/3 16,311—16,355 


186 
155 
199 
193 
324 


43,630 
30,480 
39,460 
40,590 
68,230 
45,675 308 
44,910 
60,710 


18,850 198 








491 46,420 306 





Average, all locos.* 








* The average for all classes may be compared with averages 
of 40,020 miles for the German National Railway, of 34,600 
miles for the Hungarian State Railway, and of 43,620 miles for 
the Swedish State Railway. 

Taste I1.—Average Locomotive Mileage between Successive 
General Repairs. 


Country. Railway. Class of Mileage. 
locomotive. 





211,000 


105,000 
82,000 


73,900 


50,000— 
62,000 


United States Union Pacific Express ye 
4-6 
Pass. electric 
Express pass. 
vere 3 
Average all 
steam locos. 
Average all 
steam locos. 


State Railways 
Victorian Govt. 


Sweden .. 
Australia 
Germany .| German National 


France Main line rlys. 














a steam locomotive, thereby enabling a reduction 
in the number of locomotives by 30 per cent. Under 
the conditions which now obtain in 1936 it is doubtful 
if such a figure could be substantiated in respeet 





of all-modern power, whether based on the mileage 
per annum or between general repairs. Limits of 
mileage per annum, at any rate, are usually set by 
operating or geographical considerations. Mileage 
figures are usually available either on an annual 
or between general repairs basis; as against the 
possible greater mileage between repairs of electric 
as compared with steam locomotives, it has to be 
remembered that the electrics usually require longer 
periods for repairs. In October, 1935, the G.L.P. 
made the following official statement :—‘‘ Time 
taken to carry out the complete repair of an electric 
locomotive is much longer than the time taken with 
a steam locomotive. The periods are seven weeks 
for the passenger locomotive and nine weeks for the 
freight locomotive—periods which may be compared 
with the thirty-one days usually taken with the 
steam locomotive.” As against this may be con- 
trasted the statement of Sir Josiah Stamp at the 
annual meeting of the L.M.S.R. in March, 1934, 
when he pointed out that the time of locomotives 
under or awaiting repair had been curtailed from 
over five weeks to about one week, while mileage 
between general repairs had risen by 80 per cent. 
At the end of June last the L.M.S. called attention 
to the fact that one of the “ Princess” Pacifics 
had run 13,762 miles in one month; even if kept 
up for only eleven months in the year, the total per 
annum would be about 150,000 miles. Some figures 
as to mileages run per annum and between general 
repairs will be found in Tables I and II. 

However, even if the assumption be correct that 
30 per cent. less locomotives will be required in the 
case of electric traction than with steam, the first 
cost of the former is very much higher. Little 
information is published as to the first cost of loco- 
motives, but certain typical reported figures for 
various railways are given in Table IIT, which demon- 
strate the relationship between steam and electric 
traction. 

TaBLe III a.—Acquisition Cost (New) of Steam Locomotives ; 

Typical Examples : 3ft. 6in., Standard and Broad Gauge. 


Approxi- 
mate 
price. 


Country | Weight* in 
Year. built. working 
order, tons 

(2,240 Ib.). 


Type. 





| 1935 
1929 
1928 
| 1934 
| 1932 
ah Ao cons 
-.| 1929 55 pet 
| | 
' 
| | 
| 
| 
| 
; 


109 
156 
159 
165 
175 
159 
178 
+ 
312 
318 
384 
386 


si 
> 


rreerrres 


} 
LL 
Great Britain | 


— 


- 


| 


> 


1935 
1936 
1936 
1934 > 
1935 . | 
1936 


» + 
Australia 
America 


erty 





bo bo to bo bo bo bo bo 


- 
- 
aS 


na... 
4-6-6-4 





u | 
* Includes weight of tender in working order, so as to equalise 
with electric locomotive. 
+ Not yet available. 
t Australian £. 
TaBLE ITI B.—Acquisition Cost (New) Electric Locomotives ; 
Typical Examples : 3ft. 6in., Standard and Broad Gauge. 


Approxi- 
mate 
price. 

£. 


| Weight in 
working 

order, tons 

(2,240 Ib.), 


Country 


| 
Type. | Year. built. 


7,200 
11,000 
13,800 
15,000 
16,500 
24,000 
50,000 


1930 Sweden 

a , 1935 | Great Britain 
Bek: ent: SRO Sweden 

1928 | Great Britain 
1928 
1936 
1934 





C (shunting) 
om ‘ 
1-C- 
1-C,-2 
c-C 


” 
France 


2-D,-2. 
America 


2-0,-C,-2.. 














The Weir Committee’s Report stated “that the 
reasons which led to the great majority of main 
line railway electrifications abroad are such that they 
do not apply to the same extent to British condi- 
tions, where coal supplies are ample, hydro-electric 
resources scanty, and, generally speaking, there 
are few severe gradients or long tunnels.” Studies 
compiled for this survey bear out the absolute truth 
of this statement, and those who contrast the exten- 
sions of electric traction abroad with the compara- 
tively small extensions at home would do well to 
analyse the financial results as well as the purely 
technical ones. The British trader and the travelling 
public cannot afford to pay higher rates and fares 
merely for the privilege of using electric traction, 
whilst the shareholder should not be called upon to 
subsidise any form of traction which is not the 
cheapest measured financially, whether it be steam, 
Diesel, or electric; the taxpayer is in a similar 
position. Electrification, which, in many cases, will 
bring a more frequent service, does not necessarily 
bring higher speeds with it, for greater frequency 
and greater speed are not always compatible. One 
may quote the Brighton case in support of this 
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contention ; indeed, the world’s fastest trains are 
all Diesel or steam operated. 

As a national policy electrification may be desirable, 
but the full costs should be assessed before any 
wholesale scheme is embarked upon, and, if a 
railway once commences main line electrification, 
to obtain the maximum savings it must continue 
until the whole system is converted. The Weir 
Committee took this view and the intervening five 
years have sufficed to prove that it is correct. In 
the words of a reporter to the International Railway 
Congress at Cairo in January, 1933, as much as 
65 per cent. of the whole cost of electric traction may 
be accounted for by capital charges, and operating 
costs by only 35 per cent.; with steam traction the 


operating costs are of the order of 90 per cent., as 
against only 10 per cent. for capital charges. 

Future estimates as to electrification results 
should keep this in mind, and, if it had been in the 
past, the average rate of return on the lines converted 
would have been higher, and; consequently, there 
would have been in 1936 a much more extensive 
mileage converted, The truth is that electric traction 
has not kept pace with other lines of electric develop- 
ment, such as lighting, factory and domestic power, 
and Britain has set the pace in these latter spheres 
during the last ten years. 

Comparing 1935 with 1930, the generation of 
electricity, in millions of units, by authorised under- 
takings in Great Britain increased by 61 per cent. 











New Zealand Liner ‘‘ Awatea.”’ 


oo 


N a Journal note of February 28th, 1936, we 
described the launching of the twin-screw 
turbine-driven New Zealand liner ‘“‘ Awatea ” from 
the Vickers-Armstrongs yard at Barrow-in-Furness, 
where she has been built for the inter-Colonial and 
cruising services of the Union Steam Ship Company 
of New Zealand, Ltd. She has now been completed, 
and on Saturday last, July 25th, after dry-docking 
at Cammell Laird’s at Birkenhead, proceeded to the 
Ciyde for her official trials, which, by the invitation 
of the builders and owners, we attended. In the 
following article we give some particulars of the ship 

and her propelling machinery. 
Hull Particulars. 


Length between perpendiculars 520ft. 
Length overall pie ay 545ft. 
Breadth moulded eee aS 
Breadth amidships at promenade and 

boat deck MS ee peeks Per nee 73ft. 
Depth moulded to upper deck “‘ B ”’ 35ft. 6in. 
Load draught (maximum mean) 25ft. 5in. 
Displacement ; 16,000 tons 
Speed, about 23 knots 
Shaft horse-power 22,500 
Gross register, about 14,000 tons 


Net register 8,032 tons 


Passenger Accommodation. 


First-class passengers 377 
Tourist class passengers . . 151 
Third-class passengers 38 
Officers and crew 204 


Hui DeEsien. 

The ‘ Awatea”’ has been specially designed for 
the owners’ service between Sydney, New South 
Wales, and Wellington and Auckland, New Zealand. 
She is the fastest and most luxurious ship owned by 
any company registered either in Australia or New 
Zealand, and on her commissioning, it is felt, that she 
should go far to meet the highly subsidised competition 
of American lines. 

She was constructed under Lloyd’s Survey for the 
highest class certificate, and conforms to the 
latest rules and regulations of the British Board of 
Trade and New Zealand Shipping Acts. 

The latest rules under the International Conven- 
tion have been fully complied with, and the vessel 
has been subdivided into a series of water-tight com- 
partments up to ‘‘ B ”’ deck by nine transverse water- 
tight bulkheads. A continuous double bottom runs 
from the collision bulkhead to the shaft tunnel, and 
is divided transversely and longitudinally into a large 
number of tanks for fresh water, boiler feed water, 
water ballast, and oil fuel. Further, from the forward 
cross bunker to the fore end of the engine-room a 
complete double skin has been worked up to the 
water line, thereby providing a maximum margin 
of safety at sea. 


PASSENGER ACCOMMODATION. 


The hull has seven decks, including the pro- 
menades and sports deck, and they are all for pas- 
sengers’ use, with the exception of the lowermost deck. 

For first-class passengers there are in all 164 cabins, 
with one, two, or three berths in each, on the boat 
deck and “ A,” “ B,” and ‘‘C ” decks. These cabins 
are furnished in accordance with modern require- 
ments, including a telephone in every room ; twenty- 
five special cabins have their own private bathrooms. 

A dining saloon, 80ft. by 70ft., is provided on 
“B” deck, with seating accommodation for 264 
first-class passengers. The decks have been arranged 
to give additional height in this space, and thus afford 
a more attractive appearance. 

The promenade deck is devoted entirely to public 
rooms and promenade spaces. There is an observa- 
tion deck at the fore end of the first-class promenade, 
and there also are the music room, library, and the 
writing rooms. The main lounge, which is placed 
amidships, has a gallery over, and also a cinema room 
fitted with the latest talking picture apparatus. 
Further aft are the club rooms, including a ladies’ 
club, the first-class smoking room and bar, and the 
café and dancing space. There are as well a swimming 
bath, a gymnasium, and a hospital with eight 
beds. 

On “B” and “C” decks accommodation is pro- 


each cabin having a wash basin with hot and cold 
running water. The tourist dining saloon on “B” 
deck extends the full ship’s width and measures 
63ft. by 30ft. It provides 123 seats, and has a bar 
and bar lounge arranged at the fore end. A stairway 
leads to the tourist lounge and smoking room on the 
deck above, and a cinema projection room is arranged 
at the aft end of the lounge. A promenade and 
swimming bath are arranged at the aft end of the 
promenade deck. 

Accommodation is provided for thirty-eight third- 
class passengers on “C ” deck aft, and a third-class 
dining saloon is situated just forward of these cabins. 
The total complement of the officers and crew is 
about 204 persons. The captain’s and senior officers’ 
cabins are situated on the forward end of the sports 
deck and the engineers’ quarters at the aft end of the 
boat deck. Each cabin is comfortably furnished, and, 
in addition, there is an officers’ lounge and engineers’ 
mess room. 

Our illustrations on page 112 and below are from 
views taken by Mr. Stewart Bale in the tourist 





FIRST-CLASS SMOKING 


ROOM 


lounge and smoking-room and in the first-class 
smoking-room respectively. 

All the work of a decorative nature was designed 
by Messrs. A. McInnes Gardner and Partners, 
architects, of Glasgow, who also supervised the 
carrying out of the furnishing by the various con- 
tractors, the chief of whom were Maple and Co., Ltd., 
Vickers-Armstrongs, Ltd., and Waring and Gillow 
(1932), Ltd., and H. H. Martyn and Co., Ltd., of 
Cheltenham. The lighting was carried out by the 
General Electric Company, Ltd. 


CARGO-CARRYING ARRANGEMENTS. 


Cargo is carried in Nos. 1 and 2 ’tween deck spaces 
and holds forward and in Nos. 3 and 4 ’tween deck 
spaces and No. 4 hold aft. 

Horse stalls are fitted and a mail room arranged on 
““D” deck forward, and general cargo is carried in 
Nos. 1, 2, and 4 holds. No. 4 hold and hatch are also 
specially arranged for the carriage of motor cars. 
Baggage rooms are arranged on the various passenger 
decks adjacent to Nos. 2 and 3 hatches to ensure the 
quick discharge of passengers’ luggage. The cargo 


3-ton Clarke, Chapman electric winches, distributed 
throughout the ship, while, in addition, two 5-ton 
derricks are fitted which may be rigged as i0-ton 
derricks when required. 

The weather deck hatches and No. 3 insulated 
hatch on “C” deck are equipped with ‘“ Macan- 
king ”’ steel hatch covers. 

For mooring the ship a Clarke, Chapman electric 
windlass, with extended warping ends, is placed on 
“A” deck, the motors being below the deck. There are 
two electric warping capstans of the same make at 
the after end of “A” deck. 


INSULATED SPACES AND REFRIGERATION. 


The insulated cargo chambers are arranged on 
“TD” deck aft, and provision is made for circulating 
cold air in these chambers so that they may be used 
for the carriage of fruit. Forward of this, insulated 
provision rooms are arranged, the whole of the 
insulation of these spaces being carried out by the 
Mersey Insulation Company, Ltd. The refrigerating 
machinery, which was supplied and installed by J. 
and E. Hall, Ltd., is arranged in the shaft space, on 
the tank top, immediately beneath the insulated 
chambers. It comprises one electrically driven CO, 
machine with condenser, evaporator, pumps, &c. 
The CO, machine has twin single-acting compressor 
cylinders driven by a Laurence-Scott 50 H.P. electric 
motor with a variable-speed control. 


NAVIGATION AND SaFETY EQUIPMENT. 


In addition to ‘‘ Huson ’’ compasses on the compass 
platform, the navigating bridge, and the after steering 
position, the ship is fitted with a Sperry gyro-compass 
equipment, including a gyro-compass course recorder 
in the chart room and a bearing repeater in the wheel 
house. A Sperry gyro-pilot in connection with the 
Brown Bros. electro-hydraulic steering equipment is 
provided. 

A British Admiralty echo sounder of the Mark IIT 
supersonic pattern with magneto-striction trans- 
mission and a straight scale recorder, made by Henry 
Hughes and Sons, is fitted in the chart room, also a 
‘“* Kelvite ’’ motor-driven sounding machine. 

The wireless imstallation was supplied by 
Amalgamated Wireless (Australasia), Ltd., and is 
exceptionally complete. The telegraphic section 
includes short-wave and long-wave transmission and 
reception. There is a wireless telephone installation 
with sufficient range to enable passengers to be in 
telephonic communication with Australia and New 
Zealand, and this is available in the cabins. The same 
firm has supplied the ship broadcasting apparatus 
with loud-speakers fitted in all public rooms and 
promenade spaces and microphones in suitable posi- 
tions for describing the passing scenery or making. 
special announcements. 

Loud-speaking telephones of the T.M.C. pattern 
are fitted between the wheel house and the engine- 
room, and to docking positions forward and aft, and 
to the steering gear. The telephone in the engine- 
room is placed in a sound-proof cabinet. 

The passenger telephone system is operated by a 
Strowger automatic exchange of the new B.P.O. type 
2000 pattern which, we understand, is the first of this 
type to be fitted on board ship. It has 200 extensions 
and five shore lines and was supplied by the Auto 
Electric Company, Ltd., of Liverpool. Other instru- 
ments which we noted on the bridge and in the chart 
room included Siemens Bros. steering and engine-room 
telegraphs and the navigation light controls. There 
is also a Kelvin Ralston type patented stability 
recorder, Pneumacator tank gauges, and a fore-and- 
aft draught recorder. Besides the usual steam whistle 
and syren operated from the bridge, there is a 
Kockum’s patented Tyfon steam-actuated syren 
fitted on the foremast. 

In the chart room are situated the control panels 
for two fire protection systems. For the protection 
of the public rooms and cabins Mather and Platt, 
Ltd., have supplied a complete installation of 
“ Grinnell ” sprinklers, the equipment being divided 
into seventeen sections, each having its own set of 
controlling valves on the wet pipe system and auto- 
matic electrical alarm switch. A suitable electric 
supply is available at all times, so that the indicator 
panel and alarm bell connected with the sprinkler 
system will operate whether the ship is in service or 
not. 

There is also a Lux-Rich smoke detecting cabinet 
to indicate the presence of smoke in the cargo spaces 
and a complete Lux-Rich fire extinguishing equipment 
for these spaces is supplied. In addition we noted 
that a number of portable chemical fire extinguishers 
and lockers fitted with fire hoses and hose connections 
were arranged throughout the ship. 

Other fire precautions include a system of alarm 
bells throughout the passenger and crew accommoda- 
tion and electric hooters in the engine and boiler 
rooms, also a buzzer in the seamen’s quarters, all 
operated from the bridge. 

The back of all wood linings and grounds in the 
passenger accommodation is coated with fire-resisting 
paint, while all the lift shafts are made fireproof, and 
fireproof doors are fitted in all the main alleyways. 


STEERING GEAR. 


The steering gear, which was made by Brown Bros. 
and Co., Ltd., Edinburgh, is of the firm’s four-cylinder 








vided for 151 tourist passengers in forty-two cabins, 





is worked by means of derricks served by 1}-ton and 





electro-hydraulic design, incorporating all the latest 





116 


THE ENGINEER 





Juty 31, 1936 








improvements. The installation consists of practically 
two complete steermg gears, each comprising an 
electric motor driving a variable-speed gear Mark III 
variable delivery pump supplying oil under pressure 
to the cylinders. The oil actuates the rams in the 
cylinders and the rams act directly through a pivoted 
crosshead on the forged steel tiller, the arrangement 
being such that for normal requirements all four 
hydraulic cylinders and one motor and one pump are 
in action at the same time ; if required, both motors 
and pumps may be run together or independently and 
five different combinations of cylinders are available, 
all four cylinders, or two port or two starboard, or 
two forward or two aft. 

When the vessel is steaming ahead at full speed the 
gear, with one pumping unit and four hydraulic 
cylinders in action, is designed to move the rudder 
through 70 deg. in thirty seconds, while with two 
pumping units and four hydraulic cylinders in action 
it is designed to move the rudder through 70 deg. in 
about eighteen seconds. The gear is controlled from 
the bridge by a Brown’s telemotor installation, and a 
hand wheel for local control is fitted in the steering 
gear compartment. 

The combined rudder carrier and bearing is mounted 
directly under the tiller of the electro-hydraulic 
steering gear. In addition to taking the radial 
thrusts of the rudder stock, it is built to carry the 
whole weight of the rudder, the rudder stock, and the 
tiller. The carrier consists of a heavy cast iron 
pedestal secured to the deck, which is furnished with 
a heavy gun-metal bush, in which the rudder stock 
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rotates, and on top of the pedestal there is a heavy 
phosphor-bronze thrust ring on which the underside 
of the tiller rests. 

Both radial and thrust bearings are lubricated by 
oil boxes attached to the tiller, a gland being provided 
on the underside of the pedestal in order to retain the 
oil in the bearmgs. The thrust ring, radial bush, and 
gland bush are each made in halves and special 
arrangements are made to facilitate the easy examina- 
tion or renewal of these parts without disturbing any 
other fittmgs. The carrier and bearings above 
described were supplied by the makers of the steering 
gear. 


LIFEBOAT EQUIPMENT. 


A full complement of lifeboats comprising ten 
30ft. boats each with a seating capacity for eighty 
persons, and two 22ft. boats with a seating capacity 
for thirty-three persons, has been supplied by Birmal 
Boats, Ltd., of Southampton. They are made of 
* Birmabright ’” patented corrosion-resisting alloy 
and are of interest as being the first of their type 
to be constructed with built-in tanks. The lifeboats 
are equipped with Fleming hand-propelling gear 
and are housed under davits of the’ latest Welin 
McLachlan type mounted on the boat deck. The 
twelve sets of davits, which are of the gravity type, 
have power-operated winches, ten of which handle 
the 30ft. boats and two the two 22ft. emergency 
boats. 


VENTILATION. 


Taking into account the varied climates in which 
she will operate, special consideration was given to 
the ventilation of the ship, and the Thermotank 
system of ventilation is fitted with punkah louvres 
for each person in each cabin. The ventilation of 
the public rooms consists of Thermotank air dis- 
tributors. 

Exhaust ventilation by means of Thermotank 
fans is arranged throughout all passenger and crew 












accommodation. -Some of the ventilating fans are 
of the firm’s latest torpedo type. 


SewaGeE Disposat System. 


The sewage disposal system was designed and 
supplied by Adams Hydraulics, Ltd., of York. It 
consists of two ‘‘ Amphistoma ”’ centrifugal pumps 
automatically controlled. The pumps are of the 
vertical-spindle pattern, each driven by an electric 
motor mounted directly on top, to which it is con- 
nected by a flexible coupling. The sewage first enters 
a small steel collecting tank, and when a predeter- 
mined level is attained the motor is started by means 
of a float switch and the pump discharges the contents 
of the tank below water line. There are two sewage 
collecting tanks; these are connected to duplicate 
pumps. Each pump deals with 100 gallons of sewage 
per minute against a head: of 40ft. Automatic float- 
operated alarm gear is fitted to each tank to give 
audible warning in case of failure of the pumps to 
keep the level of the sewage below the predetermined 
point. 


SomME OTHER AUXILIARY PLANT. 


The electric lifts for the passenger accommodation 
in the first-class entrances, and the service lifts for 
the engime-room and pantry, were supplied by the 
Express Lift Company, Ltd., of Northampton. 

The galleys, which are situated on “B” deck, 
between the first-class and tourist-class dining saloons, 
are equipped with all the latest electrical equipment 
to ensure prompt and efficient service with full and 
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The total S.H.P. developed on trial by the two sets 
of turbines was 22,500 at 130 r.p.m. The power of 
the astern turbines is approximately 70 per cent. of 
the ahead power. 

The nozzle vanes and blades forming the impulse 
section of the turbines are of special stainless steel 
supplied by Firth-Vickers, of Sheffield, and the steel 
forgings for the main gearing, turbine rotors and pro- 
peller shafting were manufactured by the English 
Steel Corporation, of Sheffield. 

The gearing is of the double helical single reduction 
type, with Vickers-Bostock and Bramley patented 
“enveloping” gear teeth. The wheel consists of 
cast iron centres with forged steel rims shrunk on. 
No central bearings are fitted to the pinion shafts, 
which are of nickel steel. The shaft bearings for both 
turbines and gearing are supplied with forced lubrica- 
tion, and the Michell thrust blocks are placed close 
up to the gearing. 

Electrically operated turning gear driven by a 
Verity motor is provided for the turbines and shafting. 
The propellers, supplied by J. Stone and Co., Ltd., of 
Deptford, four bladed, are of manganese bronze cast 
solid with the boss. A cone of the same material 
covers the nut. 

The main condensers are of the Weir ‘ Regenera- 
tive”? type and are suspended from the low- 
pressure turbine casings, spring supports being fitted 
to relieve the load on the turbines. The total cooling 
surface is 23,000 square feet and is designed to main- 
tain a vacuum of 28}in. of mercury with the barometer 
of 30in. and a sea water temperature of 70 deg. Fah. 
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ELEVATION AT C.L. LOOKING TO PORT. 


BOILER ROOM OF THE ‘ AWATEA"’ 


varied menus. We noted cooking equipment by 
Henry Wilson and Co., Ltd., and the General Electric 
Company, Ltd., also refrigerating plant by J. and E. 
Hall, Ltd. In the course of the construction of the 
ship special bituminous solution was applied to the 
tank top and the bilges in Nos. 1 and 2 holds, the 
deck in No. 4 hold, pipe passage, and sewage com- 
partments. Bituminous solution and enamel was 
applied to all flat surfaces in the shaft tunnel and 
the machinery This work was carried out by 
Richard Smith, Ltd., of Glasgow. 


PROPELLING MACHINERY. 


The vessel is propelled by twin screws, driven by 
Parson’s turbines, through single-reduction gearing. 
Each set comprises one high-pressure, one inter- 
mediate pressure, and one low-pressure turbine, work- 
ing in series and driving separate pinions on the main 
gear wheel. The arrangement follows closely that 
of the Orient liner “Orion,” illustrated in THE 
ENGINEER of August 30th, 1935. The H.P. turbine 
is of the impulse reaction type, the first stage con- 
sisting of an impulse wheel with two rows of blades, 
and the remainder three stages of reaction blading 
mounted on a solid drum of forged steel. 

The I.P. turbine is of the reaction type in five 
stages on a hollow forged steel drum, while the 
L.P. turbine is single flow, with eighteen double 
rows of reaction blading mounted on forged steel discs. 

The astern turbines for each set comprise one 
high-pressure and one low-pressure drum working 
in series. The H.P. is incorporated in the inter- 
mediate cylinder, and has one impulse, three-row, 
wheel; the L.P. is incorporated in the L.P. casing, 
and has one two-stage impulse wheel followed by 
five stages of reaction blading. 

All the rotor shafts of the turbines are packed 
with labyrinth and carbon packing, and ‘“ Michell ” 
pivoted adjusting blocks are fitted. 

The H.P. and I.P. turbines run at 2363 r.p.m., 
and the L.P. at 1690 r.p.m., developing 20,000 S.H.P. 





At these speeds the propellers turn at about 125 r.p.m. 





SECTION AT FRAME 113 LOOKING FORWARD, 


The steam to the turbines passes through emergency 
valves fitted at the engine-room bulkhead, which in 
case of emergency can be closed instantly by hand. 
These valves are designed to operate automatically 
in the event of a failure in the supply of lubricating 
oil to the machinery, an excessive rise in turbine speed, 
or an accumulation of pressure in the main condensers. 


THe Bomer PLant. 


The steam generating installation consists of six 
Yarrow five-drum side-fired high-pressure boilers 
fitted with superheaters and Howden-Ljungstrom air 
pre-heaters. The boilers, which were built at Barrow- 
in-Furness, are constructed for a blow-off pressure of 
450 Ib. per square inch and the steam is superheated 
to 725 deg. Fah. Both the steam and water drums 
are of seamless steel and they were manufactured by 
the English Steel Corporation. 

The total generating surface is 34,800 square feet, 
and the superheater surface 16,500 square feet. 
The boilers are arranged to burn oil only, under the 
balanced draught system with an open stokehold, 
the air being supplied to the boilers through the 
Ljungstrom air heaters by six double inlet Howden 
electrically driven fans. Six Howden electrically 
driven induced-draught fans are fitted to withdraw the 
hot gases from the boilers through the heaters. The 
arrangement of these fans is shown in the drawing. 

Soot blowing arrangements for both the boilers 
and air heaters are provided, the blowers being of the 
Clyde pattern. The boilers are also equipped with 
Weir Robot feed regulators, Klinger box type gauge 
glasses, and Stephens low water level alarms and 
automatic shut-off valves on the fuel supply. On 
the water side of the boilers there are Crockatt 
salinometers and Dionic water purity meters, while 
on the gas side we noted that ‘“‘ Mono ” Simplex CO, 
recorders are installed for the boiler plant, while 
Negretti and Zambra temperature indicators of the 
thermo-couple type are used for the funnel gases. 

The oil fuel installation for service at sea consists 
of two units, one working and one standby, each 
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comprising two electrically driven pumps and one 
heater. It was designed and supplied by J. Samuel 
White and Co., Ltd., of Cowes. One unit for harbour 
use is installed having one pump and one heater. 
There are two Weir oil fuel transfer pumps of the 
electrically driven two-throw type, each having a 
designed capacity of 85 tons per hour against 70ft. 
head. 
ENGINE-ROOM AND BorteR Room AUXILIARY 
MACHINERY. 
Our inspection of the ship showed that the auxiliary 


machinery is of the latest design. The main and 
auxiliary feed circuits are’ of the Weir’s improved 


British Thomson-Houston Company, Ltd., of Rugby, 
and each of them is rated at 450 kW, 6000/900 r.p.m., 
for 220 volts D.C. They are geared sets, and, are 
illustrated in the half-tone engraving below. Each is 
complete with a combined condenser and a circulating 
pump, an extraction pump, with air ejectors and 
closed feed valves. The turbine of each set is a five- 
stage machine, the steam conditions being 400 lb. 
per square inch gauge, with a total temperature of 
700 deg. Fah. at the stop valve, the sets exhausting 
to a vacuum of 28}in. All sets are fitted with B.T.H. 
cam-operated nozzle control, which is designed to 
keep the steam proportional to the load. 

The turbines drive the generators through single 
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closed feed type, with electrically driven main and 
auxiliary extraction pumps. The main extraction 
pumps withdraw the condensate from the reservoirs 
in the main condensers and deliver through three- 
stage air ejectors and drain cooler to the main feed 
pump suction. 

The main feed pumps are of the Weir steam turbine- 
driven type and are two in number, each designed to 
deliver 250,000 lb. per hour through low-pressure, 
intermediate, and high-pressure heaters to the feed 
regulators on the boilers. The feed water is heated 
to 330 deg. Fah. by the auxiliary exhaust and by 
steam bled at suitable pressures from the main 
turbines. 

There are four Drysdale main circulating pumps of 
the electrically driven “ upright ” centrifugal type, 
each built to deliver 6000 gallons per minute against 
25ft. head, and one electrically driven Drysdale 
auxiliary centrifugal circulating pump of the same 
type with a capacity of 2000 gallons per minute 
against 35ft. head. 

The evaporating plant, which provides distilled 
water for the boilers, comprises two Weir H.P. 
evaporators and two distillers, each with a capacity 
of 50 tons per day, and one L.P. evaporator of 70 
tons per day capacity. They use bled steam, the 
vapour being led to the L.P. feed heater. In addition, 
a fresh water distilling plant is fitted for ship’s 
services. This consists of two Weir vertical 
evaporators of the high-pressure type, each evaporat- 
ing 20 tons of pure, fresh water per day, and two 
Weir’s distillers of similar capacity with two charcoal 
filters. 

Other pumps include two forced lubrication pumps, 
each designed to deliver 24,000 gallons per hour 
capacity ; one bilge pump and one ballast pump, 
each of 190 tons capacity per hour against 60ft. 
head, or 75 tons per hour against 180ft. head; one 
auxiliary bilge pump of 50 tons per hour against 
50ft. head; two sanitary and bath pumps, each 
190 tons per hour against 120ft. head ; one emergency 
8.0.8. bilge pump, 160 tons per hour against 60ft. 
head, or 85 tons against 180ft. head; one bath 
heater pump of 7500 gallons per hour against 120ft. 
head; one distilled water pump, 5 tons per hour 
capacity against 120ft. head; three fresh water 
pumps, each of 20 tons per hour capacity against 
120ft. head; one drain tank pump of 10 tons per 
hour capacity against 30ft. head; one oily bilge 
pump, two-throw type, of 20 tons per hour capacity 
against 70ft. head. All the pumps above mentioned 
are of the electrically driven centrifugal type, except 
where otherwise mentioned. 

The two Weir standby feed pumps are of the 
steam-driven, vertical, direct-acting type, each with 
a designed capacity of 60,000 lb. per hour. There 
is also one main feed water filter of the pressure 
type capable of dealing with 240,0001b. per hour, 
and two electrically driven lubricating oil separators, 
each of 100 gallons per hour capacity. 

The engineers’ workshop includes the following 
machines :—One motor-driven 9in. screw-cutting 
and surfacing lathe, one vertical-pillar drilling 
machine, and one double-wheel emery grinder, these 
two machines being driven by a 2 B.H.P. electric 
motor. 

ELEctTRIiO GENERATING PLANT. 
The electric generating machinery. consists of 


KW ELECTRIC GENERATING SET 





three turbo-generators which were supplied by the 





reduction double-helical gearing, the speed reduction 
being 6000/900 r.p.m. 

The B.T.H. Company also supplied a 150 kW 
motor generator for use when the ship is in port and 
the turbo-generators are shut down; the motor 
supply lead of this set is connected to the shore 
supply and the set is then able to generate electricity 
for essential services. The emergency generating 
set comprises an Allen five-cylinder, 133 B.H.P. oil 
engine, with a bore of 200 mm. and stroke of 275 mm., 
which is coupled to an 84 kW, 220-volt generator, 
and is radiator cooled. There is a Lister Hamworthy 
oil engine-driven compressor set for supplying the 
starting air. All the switchboards for the main 
auxiliary and emergency services were designed and 
supplied by Whipp and Bourne, Ltd., of Castleton, 
near Manchester. 








Remote Supervisory Control 
Equipment at Ipswich. 


In designing modern distribution systems economies 
and administration advantages are secured by the use of 
remote supervisory control. A degree of co-ordination 
not otherwise possible can be obtained in the operation of 
transforming and converting plant which would otherwise 
need attendants. An example of its application to the 
control of oil circuit breakers and the regulation of the 
low-tension feeder voltage on an A.C. distribution system 
has recently been put into operation by the Borough of 
Ipswich. Three new transformer sub-stations have been 
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erected at Barrack-lane, Major’s Corner, and at the 
Hospital, as shown in Fig. 2. They have been added to 
the existing network to cater for the growing load in 
residential and shopping areas and are linked to the control 
room in the main power station at Constantine-road by a 
supervisory control system designed and manufactured at 
the telephone works of the General Electric Company 
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FIG. 2—MAP SHOWING POSITION OF SUB-STATIONS 


Ltd. The transformers and much of the switchgear was 
manufactured at that company’s Witton Works, Bir- 
mingham. Since the supervisory control system is to be 
extended to a fourth sub-station, it is evident that it has 
given satisfaction. 

The incoming 6600-volt supply is stepped down to 
415 volts by eight G.E.C. transformers. At Barrack-lane 





Fic. 3—6,600- VOLT SWITCHBOARD 
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and Major’s Corner there is one 1000-KVA unit and two 
500-KVA units, while at the hospital there is one 500-kVA 
unit and one 250-kVA unit (Fig. 1). With the exception 
of the 250-kVA transformer, all the units are fitted with 
on-load tap-changing gear. The 250-kVA transformer is 
constructed so that this can be added at a later date. 
The on-load tap-changing gear employed operates on the 
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preventive auto principle, and as the selector switches are 
designed for the full breaking capacity, diverter switches 
are unnecessary. The selectors are operated by a series 
of powerful springs compressed by a small motor and a 
quick make and break is secured. All the tapping switches 
in each station are gang operated. The first transformer 
to be put on load establishes itself automatically as the 
master. When tap changing is required the tapping 
number on the master is first raised or lowered and a self- 
levelling device then raises or lowers all the other tappings 
to match. It is unneeessary to switch the transformers in 
or out in a pre-arranged order, and if the master trans- 
former is taken off load one of the transformers operating 
in parallel with it automatically becomes the master. 

The high-tension switchgear in the sub-stations consists 





Fic. 4—L.T. SWITCHGEAR AT BARRACK LANE 


of steel plate boards carrying the 6600-volt oil circuit 
breakers controlling the incoming and outgoing feeders, 
the high-tension side of the main transformers, and a 
5-EVA, 6600/230-volt operating transformer energised 
from the high-tension bus-bars. The switchboard at the 
hospital sub-station is shown in Fig. 3. The low-tension 
switchgear (Fig. 4) at all the sub-stations includes oil 
circuit breakers for controlling the low-tension side of the 
transformers. Distribution units with fuses are also 
provided for protecting the feeders to low-tension network. 
The oil circuit breakers controlling the high-tension and 
low-tension sides of the transformers are fitted with 
electrical operating mechanism. The breakers are closed 





Fic. 5—6,600-VOLT OIL CIRCUIT BREAKER PANEL 


by a small motor mounted on the front of the panel, as 
shownin Fig. 3, whichis fed from the 5-kV A operating trans- 
former. The motor compresses a small bank of springs 
(Fig. 5), which, when released. close the switch contacts 
smartly and without using a large amount of power. The 
breaker is tripped by a 50-volt battery trickle charged by a 
metal oxide rectifier. 

The remote supervisory control system is designed to 
keep the control engineer at the Constantine-road power 
station fully informed of the condition and changes in 
condition of the switchgear at the sub-station and to 
give him complete control over the circuit breakers and 
transformers at these points, the points controlled being 
linked in tandem by four pilot wires, over which control 
indication and telephone facilities are obtained. 

At each sub-station the control engineer can perform 
the following operations :—(1) Close or open any of the 





high-tension or low-tension transformer switches, thus 
switching any transformer on or off load; (2) ascertain 
the position of any of the transformer or feeder switches ; 
(3) control the on-load tap-changing gear on any trans- 
former, thus raising or lowering the voltage ; (4) ascertain 
the tapping position on which the transformer is working ; 
(5) ascertain the low-tension bus-bar voltage in any 
sub-station and on any feeder point where pilots are 
available ; (6) ascertain the low-tension output in amperes 
from any transformer, and (7) communicate with any 
sub-station by telephone. 

A “‘ firing ’’ key enables all the low-tension transformer 
switches to be closed simultaneously when they have 
been tripped by a momentary over load. This is necessary 
to enable the supply to the low-tension bus-bars to be given 
through all the transformers at once, as the load on the sub- 














> FiG. 6—-MAIN SUPERVISORY CONTROL PANEL 


station may be too great to allow individual breakers to be 
closed. If any sub-station switch changes its position 
either automatically by the operation of a protective 
device, or by manual operation, the equipment auto- 
matically gives an alarm. 

The supervisory control equipment consists entirely 
of telephone apparatus which, in conjunction with the 
G.E.C. “check back” principle, provides a system 
immune from false operation. The main control board 
(Fig. 6) is installed at Constantine-road power station, 
and consists of a cubicle housing the selector equipment 
and three control panels of white enamelled slate. The 
panels carry a mimic diagram of the system. Control 
keys and indicating lamps are mounted at the points 
corresponding to the switchgear they represent. For 





FiG. 7—SUPERVISORY CONTROL CABINETS 


each circuit breaker a control key, designed to indicate 
the position of the breaker, is provided. There is also 
an operating button for each sub-station and the necessary 
indicating meters. At each sub-station there are small 
cabinets containing relays and selector equipment (Fig. 7). 
There are also contactor panels for controlling the tap- 
changing motors. All the isory gear is operated 
from 50-volt storage batteries installed at the control 
station, and at each sub-station. They are trickle charged 











by small metal oxide rectifiers, and the sub-station 
batteries are also used for tripping the circuit breakers. 

The method of operation is the same for all sub-stations. 
To close a circuit breaker the appropriate control key 
is turned from the open to the a sed position, thereby 
causing the circuit breaker “close” contactor to be 
selected. If the correct breaker has been selected and 
it is in the ‘‘ open” position, the ‘‘ open” lamp glows, 
thereby giving a check back which shows that all is ready 
for the next operation. The master “ operate” key is 
then pressed and the motor-operated mechanism closes 
the circuit breaker and the “ close’ lamp lights imme- 
diately the change takes place. Whenever an automatic 
change occurs in any of the circuit breakers an alarm 
bell rings and a lamp lights to indicate the new position 
of the breaker. When attention has been drawn to the 
change the attendant turns the key to agree with the 
new indication and the lamp is extinguished. For tap 
changing a similar procedure is adopted. 

Direct meter indications are given on a voltmeter, 
ammeter, and tap-changing indicator mounted on top 
of the control panels. The metering currents are trans- 
mitted over the pilots from special auxiliary remote 
metering transformers designed so that the secondary 
winding can be open circuited without appreciable rise in 
voltage. 








Canadian Engineering News. 


(By our Canadian Correspondent.) 


Public Works Programme. 


ditures of nearly 60,000,000 dollars in 
cont setae of all descriptions throughout the Dominion 
have been authorised by the Federal Government for the 
current fiscal year. The rf sa eee are diversified as between 
buildings, highways, bridges, railway maintenance to take 
care of relief camp workers, national parks, farm rehabili- 
tation, and other enterprises. For continuing works 
already under way the appropriation is 30,418,000 dollars ; 
for new projects, 28,430,000 dollars ; a total of 58,848,000 
for constructional activities. Prairie Province conserva- 
tion will be given particular attention, while a large sum 
is voted for farm settlement and rehabilitation. Comple- 
tion of projects already started and new projects planned 
by the National Harbours Board will take more than 
6,000,000 dollars, while new and old projects of the 
Department of National Defence will require 5,317,000 
dollars. In furtherance of the Government’s efforts to 
assist and develop mining, it is proposed to spend 1,500,000 
dollars in providing transportation facilities into the 
mining areas. 


First Narrows Bridge. 


Dominion Government approval was recently 
given, and it is expected tenders will be called in the latter 
part of August, for the First Narrows Bridge project at 
Vancouver. This structure, which will be erected by a 
private concern, British Pacific Securities Company, Ltd., 
London, England, with Robinson and Steinman, New 
York, acting as consulting engineers, will be a high-level 
po gene bridge with two 400it. towers carrying the 

1500ft. main span with a minimum clearance of 200ft. 
above high water. There will be two 575ft. side spans, 
and although no approach bridge work will be necessary 
on the Stanley Park side, owing to high ground, a 2400ft. 
steel or reinforced concrete viaduct will be required on the 
North Shore. The bridge will carry a 29ft. highway and 
two sidewalks. 


Welland Canal Pollution. 


The situation ina part of the old Welland Canal, 
in the vicinity of St. Catharines, Ontario, has created a 
sanitary problem of major importance. It is proposed to 
dewater a section of this canal between Thorold and St. 
Catharines, the water of which now carries a large volume 
of sewage and various industrial wastes. No other outlet 
is available, and the diversion of this water for power 
purposes necessitates some measure for dealing with the 
wastes. In addition to this, complaints have resulted 
from a condition in the canal waters, especially at the 
Martindale basin at Port Dalhousie. A report has been 
prepared by the Provincial Department of Health and a 
committee representing the industries and the munici- 
palities involved has been working on the problem. 
Correction of this difficulty is likely to involve construction 
of trunk sewers and disposal. works. 


Mining Enterprises. 


The Canadian mining industry continues to make 
excellent progress. Production in 1935, amounting to 
310,162,455 dollars in value, was within a few thousand 
dollars of the highest production ever achieved by Canadian 
mines. It is freely predicted that mineral output will 
reach the great sum of 500 million dollars annually within 
five years. Among the present developments calling for 
great quantities of construction material, the International 
Nickel Company of Canada is spending 6 million dollars 
this year in the construction of new furnaces, and other 
structures. In the same northern area preparations are 
being made by the Falconbridge Nickel Company to 
expand a concentrator and smelter plant in order to double 
the present capacity. This work will require an expendi- 
ture of approximately 2 million dollars, and will extend 
into 1937. In the province of Quebec, Noranda Miues, Ltd., 
has finally decided to go ahead with the development of 
the water power concession on the upper reaches of the 
Ottawa River. Preliminary surveys have been made, and 
the project will go forward without delay. This under- 
taking will cost in the neighbourhood of 14 million dollars, 
and will require a large tonnage of cement, steel, and elec- 
trical equipment. In British Columbia, the Big Missouri 
property, which has had extensive development under 
control of the Consolidated Mining and Smelting Com- 
pany, is to be equipped with an initial mill of 500 tons daily 
capacity. This will probably be expanded to 1500 tons 
later. 
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TYNE IMPROVEMENT COMMISSION. 


N order to improve the facilities for the shipment of coal 
and coke, the Tyne Improvement Commission has con- 
structed a new coal shipping staith having two berths— 
one having a single loader and the other two loaders— 
suitable for large vessels, immediately west of the old 
Jarrow Staiths. Messrs. John Bowes and Partners are to 
have the preferential right of user of the new staith, but 
coal and coke from any other collieries may be shipped by 
arrangement with the company, as the railways at the new 
staith are connected to the London and North-Eastern 
Railway, Newcastle to South Shields line. 

Coal is brought from the collieries in wagons along the 
railways belonging to John Bowes and Partners, Ltd., 
and on to new standage sidings situated about a quarter 
of a mile from the river. Full standage accommodation 
is provided for 2000 tons of coal in 20-ton wagons, while 
empty standage is provided for about 127 similar wagons. 
Full wagons gravitate along the standage sidings to the 
discharging hoppers and after being discharged by means 
of bottom doors the empty wagons are raised by automatic 
electric lifts to the deck of an elevated structure and 
gravitate into the empty sidings. 

From the hoppers the coal is fed by means of jigging 
feeders on to three 42in. belt conveyors about 980ft. long, 
running northward over Blackett-street and the adjoining 
land towards the river, the east, centre, and west con- 
veyors being connected by jigging feeders to the con- 
veyors serving the east, centre, and west loaders, respec- 
tively. The east belt feeds directly on to the east loader 
belt, while the centre and west belts discharge on to the 
two belts running parallel to the river front and feeding 
the centre and west loader belts, 150ft. and 700ft. respec- 
tively, westward of the east loader. 

The conveyors taking coal from the hoppers are enclosed 
in a gallery which is inclined upward sufficiently to pass 
aver Blackett-street by means of a girder bridge and then 
on a falling gradient towards the loading points. From 
the junction house to the centre and west loaders the con- 
veyors are level and have lengths of 150ft. and 700ft., 
respectively. 

The galleries housing the conveyors consist of light steel 
framework roofed and sheeted at sides and fitted with 
large steel-framed windows. The troughing idlers of the 
conveyors are spaced at 4ft. centres and are of the five- 
pulley ball-bearing type arranged to trough the belt at 
30 deg. Both the troughing and return idlers have 5in. 
diameter rollers and are fitted throughout with nipples 
for grease gun lubrication. 

The belts are made up of six uniform plies of 32-0z. duck, 
with a strength of 400 lb. per inch width of warp and 
210 lb. per inch width of weft. The top cover and bottom 
are of rubber, fin. thick, and the belts are therefore 
reversible. The tensile strength of the rubber is 4000 lb. 
per square inch on the original cross sectional area, with an 
elongation of at least 650 per cent. Provision is made 
for tensioning and adjusting the conveyor belts, the return 
belts being protected from falling coal by means of light 
steel sheeting running the full length of the conveyor, 
and a chain-driven brush gear is fitted to the return run 
to remove coal, &c., adhering to the belt. 

The whole of the conveyor galleries, towers, &c., are 
electrically lighted, current being supplied at 110 volts 
for this purpose, and two large 1000-watt weatherproof 
cargo clusters are provided at the end of each loading 
boom. The control cabins are electrically heated. 

At the junction house situated at the angle of the two 
galleries coal is diverted to the westward at an angle of 
66 deg. on to the conveyors running parallel to the river, 
and is again diverted at right angles to the loaders, the 
connections at all the angles being made by means of 
radial jiggers designed to reduce breakage to a minimum. 

Most of the conveyor drives are of the vee belt type with 
straight gearing. The travelling loader and wagon hoists 
are driven through worm gear reduction. Gearing is all 
machine cut except the large gears to the rack for travelling 
the l6ading tower, which are machine moulded. All the 
drum bearings are of the ball type. The motors are of the 
totally enclosed slip-ring type, continuously rated, and 
capable of carrying 25 per cent. overload for two hours 
or 100 per cent. overload momentarily. 

Each shipping tower, together with its associated con- 
veyors, is capable of handling 500 tons of coal per hour 
at a belt speed of 350ft. per minute. 

The three shipping towers are each of lattice steel work, 
carried on two four-wheeled bogies, 30ft. apart, to provide 





the radial movement of about 90ft. at the end of the 
loading arm. The bogies run on 112 1b. per yard flat- 
bottom rails and are Riven through a rack and pinion 
with brakes to prevent horizontal movement by strong 
winds ; any peal, se to lift is at once checked by strong 
rail clips at the end of each bogie. A spring buffer and 
rail stop is fitted at each end of each track. From each 
tower projects a sliding loading boom slung by wire ropes 
at the outer end, the inner end running on the bottom 
channels of the bridge connecting the tower to the pivot 
and by means of wire ropes from the top of the tower this 
boom may be raised or lowered to suit all sizes of vessels 
at all states of the tide. The boom has a telescopic move- 
ment of 58ft., being hauled out by means of the wire ro 

from the head of the tower and receding by gravity. e 
belt from the pivot in the junction house to the end of the 
telescoping boom is in one kenga with an- uninterrupted 
upper ‘ace, special low-angle idlers being used at the 
knuckle caused by raising or lowering the boom. Between 
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JARROW STAITH 


the end of the boom belt and the delivery spout or anti- 
breaker is a short flat endless belt running at half the speed 
of the main belt. This delivers a thicker stream of coal at 
reduced velocity and tends to prevent breakage by lessen- 
ing impact. A ments are made to maintain the 
correct tension of the belt in all positions of the loading 
boom. 

Coal is delivered into an anti-breaker at each loader or, 
when this is not in use, into the vessel alongside through a 
circular spout on the end of the boom conveyor, this spout 
being operated by a parallel motion arrangement so that 
it is maintained at the same angle regardless of the angle 
of the belt itself. A ball-bearing roller path is provided 
so that the spout may be rotated freely by hand through a 
complete circle. 

On each tower is erected an electrically controlled 15-ton 
jib crane for dealing with the anti-breaker and having 
separate motors and controllers for the hoisting, luffing, 
and slewing motions, all crane motions being operated 
from the control cabin below. 

Coal can be loaded at a maximum height of 65ft. above 
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SIDE ELEVATION OF LOADING TOWER. 


high water ordinary spring tides, and at a maximum dist- 
ance of 60ft. beyond the edge of the quay, or into small 
craft close alongside. Power-driven Handcock anti- 
breakers 33ft. between tumblers are provided at each 
shipping tower, and all possible precautions are taken to 
prevent breakage of coal. 

The whole of the plant is electrically driven by three- 
phase, 50-cycle A.C. at 440 volts supply, which is taken 
from a sub-station on the site. 

Emergency switches are placed at the teeming hoppers 
and at all points where the coal is transferred from one 
belt to another, so that the plant may be stopped from , 
any of these points and not restarted by the driver until 
the switch has been reset. The controllers are capable 
of starting the plant against full load, and a sequence 
device is fitted to ensure that the motors can be started 
up and stopped in the correct order only. Telephonic 
communication is provided between the driver’s. cabin 
on each radial shipping tower and the teeming point 
where the wagons disc into the hoppers, also 
between the driving cabins and staithmaster’s office. 
Each section of the plant is controlled from the 
respective cabins situated high up on the river side of each 
tower. 

The radial tracks carrying the shipping towers and 
adjoining decking are carried on heavily reinforced concrete 
structures. The gangways and fendering are of timber. 
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LOADING TOWER 


The motor road extends from Blackett-street to a point 
opposite the west loader, and access to the jetty at each 
loader is provided by means of piled gangways. 

The staith has a river frontage of 1309ft., so that two 
large vessels can be placed alongside and loaded simul- 
taneously. 

The depth of dredging alongside the staith is 25ft. 
at L.W.O.S.T., or 40ft. at H.W.O.S.T., with provision 
for a further increase of 5ft. in depth if and when required. 

A tier of moorings 500ft. long is provided: at the east 
end of the staith for waiting vessels. 

Water mains have been laid so that ships may be pro- 
vided with fresh water, and the necessary fire-extinguish- 
ing appliances have been supplied. 

The scheme was designed by and has been carried out 
under the supervision of Mr. R. F. Hindmarsh, 
M. Inst. C.E., Engineer-in-Chief to the Tyne Improve- 
ment Commission, in consultation with Major E. H. 
Kirkup, M. Inst. M.E., of John Bowes and Partners, 
Ltd., while the details of the reinforced concrete work 
were prepared by L. G. Mouchel and Partners, the main 
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contractors being :—For civil engineering work, Holloway 
Brothers (London), Ltd.; for conveying and shipping 
plant, F. Turnbull and Co., Ltd., Heaton Junction, 
Newcastle; and for sub-station electrical equipment, 
A. Reyrolle and Co., Ltd., Hebburn. 

The dredging, clearing of the site, and other incidental 
work was carried out by the Commissioners’ own men 
and plant. 

We are indebted to the Tyne Improvement Commission 
and Mr. Hindmarsh for these particulars. 

A general photographic view of the plant and a draw- 
ing are reproduced on page 119. 








A Direct Take-off Autogiro. 


Last Thursday on Hounslow Heath aerodrome 
there were demonstrated by the Cierva Autogiro Com- 
pany, Ltd., of Bush House, London, and G. and J. 
Weir, Ltd., of Cathcart, Glasgow, two aircraft of the 
autogiro type. The larger machine on which a series 
of experiments has been carried out is a modified version 
of the well-known “C30.” The other, illustrated on 





blades of the rotor automatically increase their pitch, 
lift is instantly developed, and the machine literally 
“jumps ’’ from the ground. The height of the ‘‘ jump ” 
depends upon the original speed of the rotor, and can be 
as much as 30ft. or 40ft. At the same time, the rotor being 
quite free slows down, and at the top of the leap, when it 
is rotating at normal flying speed, the machine assumes 
the ordinary gliding angle. The pilot then opens the 
throttle and the machine flies away. For purposes of 
demonstration the two machines were placed in small 
clearings on rough ground surrounded on all sides by gorse 
bushes, and successfully took off from and landed again on 
these positions. In landing the machine is glided down to 
a level a few feet above the ground, and, the nose being 
then tilted up, subsides gently and lands without any 
forward run. To prevent any further lift being developed, 
brakes are immediately applied to the rotor, not only 
stopping its rotation, but also bringing the blades to the 
zero pitch position. 

Both machines demonstrated were of an experimental 
nature. For production purposes the design will be 
‘cleaned up.”’ The larger machine, at present a single- 
seater, will become a two-seater, and will have a top speed 
fully loaded of about 110 m.p.h. It is equipped with an 
Armstrong-Siddeley Genet Major engine, developing 145 














SINGLE - SEATER DIRECT TAKE-OFF AUTOGIRO 


this page, is a single-seater fitted with a four-cylinder 
Weir aero-engine. Both have a number of interesting 
qualities. Autogiros made up till the present time, as 
is well known, have had the ability to fly safely at very 
low speeds and have been capable of descending almost 
vertically. To these advantages there is added in the 
machines demonstrated the ability to take off without any 
forward movement. Only when the autogiro has lifted 
itself well clear of the ground does normal flying begin. 

For the purpose of taking off, the engine is temporarily 





H.P., and as a two-seater will have an all-up weight 
of 1850 lb. The smaller machine, built by G. and J. Weir, 
Ltd., is about to be put into production. It has an all-up 
weight of 650 lb., and has a 50 H.P. four-cylinder Weir 
engine specially designed for it. It will have a top speed 
between 90 and 100 m.p.h. Both machines have rotors 
with two blades instead of three. The design is such that 
stability is maintained in disturbed air conditions; con- 
stant lift is developed, and there is no tendency for the 
blades to slow down owing to ice formation. Friction 




















WEIR 50 H.P. 


iinked through a clutch and a universally jointed shaft 
to the rotor. The wheel brakes are applied to prevent the 
machine moving and the engine speed increased until a 
speed of rotation of the rotors considerably above that 
normal in flight is attained. The mounting of the blades 
of the rotor is such that when driven in this way 
they automatically assume a substantially zero pitch 
angle, so that no lift is developed. When sufficient speed 
has been attained the pilot “ trips”’ the clutch and the 
wheel brakes. The drive being no longer in action, the 





AERO ENGINE 


dampers which formed part of the design of the “C 30” 
have been eliminated. The machines are wingless and 
rudderless, and are controlled entirely by means of the 
joystick connected to the rotor. In consequence, they are 
remarkably simple to fly and owing to the “‘ parachuting ” 
effect of the spinning rotor can make a safe “ forced ” 
landing even if the engine fails. Breakage of a rotor in the 
air is a most unlikely, if not impossible, occurrence. The 
blades are not only strongly made, but are caused to rotate 
at a very substantially higher speed when taking off than 





when flying. For the larger machine, for instance, the 
take-off speed is 280 r.p.m. and the flying speed 175 r.p.m. 

The Weir engine fitted to the smaller machine is also 
illustrated. It is a four-cylinder air-cooled unit, designed 
and constructed in accordance with Air Ministry require- 
ments. Dual ignition is employed and there is auto- 
matic advance. The Amal carburetter is fully balanced, 
and is fitted with an easy starting mechanism and altitude 
control. Oil is supplied by a gear pump at high pressure 
to the big-end and main bearings, and duplicate gear 
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CHARACTERISTICS OF 50 H.P. WEIR ENGINE 


scavenge pumps return the oil to the tank and at the same 
time provide low-pressure positive lubrication to the cam- 
shaft tappets and valve gear. The following table gives 
some particulars, and the characteristics of the engine are 
shown in a line engraving. 

80 mm. 

100 mm. 

2000 c.c. approx. 

45 at 2300 r.p.m. 

50 at 2550 r.p.m. 


Bore . 
Stroke... 
Cubic capacity .. 
Normal B.H.P. .. 
Maximum B.H.P. 
MEA Sc 4.) ap ae ie ou Ae 
The weight includes the airscrew hub, exhaust stubs, 
air scoop, and inter-cylinder baffles, filters, oil pipes, 
crank case feet, &c. Experimental engines have passed 
the equivalent Air Ministry type tests, but the units now 
going through the shops will be passed out as series 

engines after a full-type test has been completed. 








CATALOGUES. 


PrTer Stuss, Warrington.—Hacksaw blade price list. 

1.A.C., Ltd., 88, Chase-road, N.W.10.—Illustrated price list 
of mercury switches. 

Exiison Iysucations, Ltd., Perry Bar, Birmingham, 20. 

* Hints on Machining Tufnol.”’ - 

Constructors, Ltd., Tyburn-road, Erdington, Birmingham. 

Catalogue No. 201/3 of cycle parks. 

PyrReENE Company, Ltd., Great West-road, Middlesex.—-A 
new handbook entitled ‘‘ Modern Fire-fighting.” 

Tuos. W. Warp, Ltd., Albion Works, Sheffield.—General 
catalogue 1037 of reconditioned machinery for sale. 

Ioco RuBBER AND WATERPROOFING Company, Ltd., Annies- 
land, Glasgow, W.3.—Booklet No. 16a, dealing with synthetic 
resin bearings. 

Bouton AND Paut, Ltd., Norwich.—“ Airports and Aircraft 
Factories,”’ a book describing this branch of the firm’s structural 
steel activities. 

ConsoLipaTeD Pneumatic Toot Company, Ltd., 170° 
Piceadilly, W.1.—Particulars of an extension of the firm's 
works at Fraserburgh. 

James NEILL anpD Co., Ltd., Napier-street, Sheffield, 11.— 
Particulars of the ‘‘ Eclipse”’ circular and block type non- 
electric magnetic chucks. 

Parsons Or, Enarne Company, Ltd., Town Quay Works, 
Southampton.—Specification of the ‘“‘ D 4 Ten-Twenty "’ series 
of petrol and kerosene engines. 

Atuminium Unton, Ltd., Bush House, Aldwych, W.C.2.- 
A booklet describing the properties and uses of “‘ Alpaste,”’ a 
new aluminium paint pig t in paste form. 

Murex Wetprxe Processes, Ltd., Ferry-lane Works, 
Forest-road, London, E.17.—Running and maintenance instruc- 
tions for the “ B.P.F.” type welding dynamo. 

Tanecyes, Ltd., Cornwall Works, Birmingham.—A_ booklet 
illustrating some typical examples of machinery made by the 
firm, including pumps, presses, oil engines, jacks, &c. 

Maruer AND Ptuatr, Ltd., Park Works, Manchester. 
Brochures on “ Simplex” fire extinguishers, the “‘ Vortex 
air-cleaning system, fusible links, and cast iron tanks. 

NATHAN AND ALLEN, Ltd., 131, Victoria-street, S.W.1. 
List 43E of “ Sauter’ automatic time switches and loose 
leaves dealing with various other types of time switches. 

Davipson AnD Co., Ltd., Belfast.—Publication Ref. 8.F. 167, 
dealing in some detail with ‘‘ Sirocco” centrifugal fans with 
forward radial and backward-bladed classes of fan wheels. 





” 








InsTITUTION oF ELectricAL ENGINEERS.—The British 
National Committee of the Paris High Tension Conference 
is now seeking to secure that British developments and practice 
are adequately represented by papers submitted to the 1937 
sessions. The Conference is taking steps to reduce its labours 
and to improve tho quality of its work and, to this end, is 
limiting the number of papers to be submitted by each country 
and increasing the responsibility of the National Committees 
by requiring them to exercise closer supervision over all papers 
submitted. The British Committee therefore asks that intend- 
ing authors should aotify its Secretary without delay of the 
subjects of papers they propose to submit, followed by a sum- 
mary not exceeding, say, 300 words, which should be received 
not later than September 15th. The Committee has to submit 
all approved papers to Paris by December 31st, and authors 
should therefore submit them to the Secretary not later than the 
middle of November, and as much before that date as may be 
convenient. 
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- Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


British Steel Prices Advanced. 


The market was taken by surprise at the begin- 
ning of this week when it became known that the British 
steelmakers had advanced their export prices for plates 
and sections by 10s. per ton, and in the case of plates for 
South Africa by 12s.6d. Apparently this was the outcome 
of recent discussions with the Continental makers. It 
is reported that Cartel meetings are being held to consider 
an increase in the price of Continental steel, but that 
agreement amongst Continental makers is difficult to 
obtain. The last change in the British export prices of 
bars and sections was made in November, 1935, when 
quotations were raised by 2s. 6d. An advance in the 
price of black and galvanised sheets had been expected, 
so that the announcement of an increase of 10s. per ton 
which followed a meeting of the British galvanised sheet 
makers on July 22nd occasioned no surprise. This move- 
ment may be regarded as one of the first consequences 
of the international agreement between the Continental 
and British sheet makers For a long time it was 
found impossible to organise a comptoir of Continental 
thin sheet makers, and the Belgian galvanised sheet 
manufacturers also held out for a larger share of the export 
markets than the British were prepared to give them. 
As the formation of this comptoir formed an essential 
part of the agreement between the British Iron and Steel 
Federation and the Steel Cartel arrived at last August it 
was thought that in spite of their objections sufficient 
pressure would be brought to bear upon the Continental 
manufacturers eventually to bring them into line. 
Apparently this has been accomplished, and, in addition 
to the rise in the British home trade prices, agreement 
has been reached regarding quotas for the overseas 
markets as well as upon some export prices. The British 
quotation for 24-G. corrugated sheets, felted bundles, 
for South Africa has been increased from £12 2s. 6d. to 
£12 12s. 6d. f.o.b., whilst for Canada the basis price for 
galvanised sheets is now £12 5s. and for black sheets 
£10 10s. Perhaps the most interesting decision at last 
week’s meeting, however, was that India, China, and 
countries in which Japanese competition has been par- 
ticularly aggressive, will be regarded as open markets 
in which the manufacturers may cut their prices to meet 
Japanese quotations. The Continental prices for gal- 
vanised sheets for South Africa have been adjusted to the 
British price, and are fixed at £11 19s. f.o.b., or £11 Is. 6d. 
felted bundles. The prices of British and Continental 
galvanised sheets for the Irish Free State have been fixed 
at £13 5s. f.o.q., including duty. The quotations for 
black sheets for the home trade 24-G. basis is now £12 for 
4-ton lots and over. This compares with the basis price 
three years ago of £9 15s. The quotation for galvanised 
corrugated sheets, 24-G., is £14 for 4-ton lots and up, 
against a price three years ago of £12 10s. 


The Pig Iron Market. 


Now that the holiday season is in full swing some 
diminution in the demand may expected, and will 
probably last until the end of August. This is a normal 
condition of the markets at this time of the year, but the 
slackening in activity has been less than for many years. 
Comparatively few negotiations have been opened for 
new business during the past week, and the number of 
orders reaching the producers has been largely restricted 
to unimportant cels. There has, however, been no 
relaxation in the pressure to obtain deliveries. Some con- 
sumers are said to have been able to build up stocks and 
are working upon them, but most users have only been 
able to obtain sufficient iron for their immediate require- 
ments, with the result that they are still working on a 
narrow margin of supplies. Apart from the resentment 
expressed by consumers at the price policy of the pig iron 
makers, who appear generally to have taken the view that 
they will not quote firm prices for contracts for forward 
delivery, the position in the market is certainly more com- 
fortable than recently. The attitude of consumers is 
that if they are unable to gauge their costs for a long time 
ahead they are placed in a difficulty with regard to quoting 
for their own products. It is also pointed out that if there 
is no benefit to be obtained from placing long distant 
contracts users might as well buy their supplies as they need 
them. Against this, however, is the fear that the relief 
from the stringency which ruled for several months in the 
pig iron market is only temporary and that later in the 
year it may be difficult to place orders. On the North- 
East Coast the production of foundry iron is now on a scale 
sufficient to meet contract obligations and to leave a little 
iron for export. Most of the latter, however, is used 
against old contracts. In any case the price required for 
Cleveland iron is scarcely competitive in the export 
markets. In the Midlands business is running on steady 
lines, but the producers are showing a marked disinclina- 
tion to book forward. Most consumers, however, are 
fairly well covered, although they would be willing to 
place additional business. In Scotland and the northern 
districts the holiday season is interrupting the steady flow 
of business, but there are indications that a strong demand 
for foundry iron will develop early in the autumn. The 
hematite position is entirely satisfactory, and although 
only a small amount of new business has been trans- 
acted, many buyers would be prepared to place business 
for extended delivery at current prices if the makers 
would accept contracts of this description. 


The Midlands and South Wales. 


So strong is the demand for constructional steel 
in the Midlands that anxiety is felt regarding the possibility 
of a stringency developing in the autumn. The construc- 


tional engineering works are well employed and their chief 
trouble is to obtain deliveries of the material contracted 
for. Many firms complain that these delays are holding up 
It is difficult to obtain 


the execution of important jobs. 


delivery of joists and sections in less than six to eight 
weeks, even if the specifications contain a large proportion 
of standard sizes, and in some cases as long as ten weeks is 
required, The works producing this class of material have 
a huge tonnage of orders in hand, which will keep them 
busy until the end of the year, and there seems little 
prospect of their being able to overtake their arrears of 
deliveries for months. The situation with regard to plates 
is not much better. Large quantities are passing to the 
shipyards, whilst the locomotive builders, also, are taking 
good tonnages. In fact, the whole of the heavy steel 
industry seems at the moment to be congested with orders 
which will take a very long period to work off, and there 
is also a vast amount of potential work in sight. In the 
lighter branches of the trade the demand of late has not 
been so urgent, and this has been particularly noticeable 
in the small bar section. The re-rollers are busy, but not 
to the same extent as a few weeks ago. There is a good 
demand for bars for ferro-concrete work, but the require- 
ments of commercial consumers, which were so pressing 
a short time back, seem to have lessened. Consumers of 
strip are fairly well covered and some price adjustments 
have taken place lately in the quotations for the Con- 
tinental material. The sheet market has been disturbed by 
the price increases notified last week and by the reports 
of fresh arrangements of an international character 
affecting the export markets. Business in colliery steel 
has been quiet, since the producers will not enter into for- 
ward contracts, as they anticipate an increase in prices. 
In the South Wales market some satisfaction has been 
afforded by the increase in the quota at which the tin- 
plate works may operate to 65 per cent. of the allotted 
capacity. This advance of 24 per cent. has been made as 
a result of the improved export demand. The steel works 
in South Wales are heavily committed and consumers are 
complaining of the difficulty of obtaining deliveries 
against specifications. 


Tke North-East Coast and Yorkshire. 


Consumers appear to be concentrating more 
upon obtaining deliveries against current contracts than 
upon placing fresh business, and heavy tonnages are 
passing into users’ hands from the North-East Coast 
steel works. There are still delays in deliveries, not all 
of which are the fault of the steel makers, since the railways 
are hard pressed to provide the necessary transport. 
The quantities moving to the shipyards show a tendency 
to increase, whilst specifications from the constructional 
engineering firms are reaching the producing works more 
rapidly than they can be dealt with. In some cases it 
is claimed that as a result of holiday stoppages in some 
of the industrial districts works have beea able to reduce 
their arrears in deliveries, but this is by no means a general 
experience. The amount of new business reaching the 
steel makers has not been particularly heavy for the last 
half of the current month, but there are indications that 
this lull is only temporary and that when the holiday 
season is over the demand will again revive. The produc- 
tion of semis is on a heavy scale, and although the works 
are operating at capacity they find it difficult to satisfy 
consumers’ requirements. The position in this depart- 
ment threatens to become tight, and some apprehension 
is felt that conditions will develop similar to those which 
ruled early in the year and which were relieved by addi- 
tional imports of Continental steel. On the other hand, 
the feeling amongst manufacturers is that so far as possible 
the home demand should be met by the British makers, 
and it is probable that before long fresh plant will be put 
into operation. Conditions in the Sheffield market have 
shown no particular change. New business has been 
rather quiet, but there has been extra pressure on the 
part of consumers to obtain delivery in view of the 
approach of the holidays. The production of basic steel 
billets is maintained at a record rate, and lately the 
market requirements of acid carbon billets have expanded. 
The output of wire rods also is heavy, and the manufac- 
turers are hard pressed to meet the needs of their 
customers. Lately, a number of orders have been received 
by Sheffield firms for armoured plates and guns, whilst 
for some time there has been a steady flow of business for 
aeroplane and motor car steels. 


Current Business. 


Thos. W. Ward, Ltd., Sheffield, have purchased 
the Darwen Ironworks, Lancashire, from the Darwen 
and Mostyn Iron Company, Ltd. The Mostyn works of 
the firm will continue to produce ferro-alloys. Two large 
machine shops are to be erected by Vickers-Armstrongs, 
Ltd., at their Elswick Works, Newcastle-upon-Tyne. 
The Smethwick Stamping Company, of Bridge-street, 
Smethwick, has been acquired by the Smethwick Drop 
Forgings, Ltd., Smethwick. A contract for 4170 tons 
of steel for a new bridge to be built over the Chian Tang 
River at Hangchow has been placed with Dorman, Long 
and Co., Ltd., Middlesbrough. An order for five super- 
heated duplicate locomotive boilers for the Bengal- 
Nagpur Railway and an order for five sets of Lambert 
locomotive sanding gear have been placed with the 
North British Locomotive Company, Ltd., Springburn, 
Glasgow. The Bengal Government, with the approval 
of the Government of India, has confirmed the recom- 
mendation that the contract for the Howrah Bridge 
should be placed with the Cleveland Bridge and Engineer- 
ing Company, Ltd., Darlington. A. and J. Inglis, Ltd. 
Pointhouse Shipyard, Glasgow, has received an order 
for a single-screw passenger and cargo motor vessel from 
the Union Steamship Company of British Columbia, 
Ltd., Vancouver. The Glasgow Dean of Guild Court has 
approved plans for alterations and additions at the works 
of William Beardmore and Co., Ltd., Parkhead Forge, 
and James Howden and Co., Ltd., engineers and iron- 
founders, of Scotland-street, Glasgow. The Department 
of Overseas Trade announces that the following contracts 








are open for tender:—South African Railways and 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


Harbours: Bolts, nuts, screws, and rivets (Johannesburg, 
August 17th); pump trollies, wheels and axles (Johannes- 
burg, September 7th). Indian Stores Department : 
Universal milling machine to specification and extra 
spares; self-acting, sliding surfacing and screw-cutting 
gap bed lathes, complete to specification and extra 
spares (Simla, August 25th); 20in. improved high-speed 
vertical drilling, boring, tapping, and studding machine, 
three 4ft. 6in. radius heavy-duty horizontal radial drilling, 
boring, and tapping machines, with centralised control 
and low base; motor-driven, complete with motors and 
full electrical equipment and extras, and a 4ft. radius 
portable universal radial, drilling, and tapping machine, 
motor-driven, and complete with all electrical equipment 
and spares (Simla, August 15th). 


Copper and Tin. 


After the startling activity which developed in 
the electrolytic copper market in the early part of last 
week, transactions in the United States have been almost 
negligible. The advance in the price from 9.25 c. to 9.50 c. 
was preceded by heavy bvying, and as is their custom the 
American producers gave some latitude to consumers 
and let them cover after the price had been raised. 
As a consequence large purchases were made, and on 
July 2lst it was estimated that 196,000 tons were sold, 
and that for the week ending July 22nd the total reached 
133,000 tons. This, of course, means that consumers in the 
United States will not be in the market for a long time to 
come. In this country and on the Continent the demand 
has been on a more moderate scale, and it was not until 
the middle of last week that the prices of manufactured 
copper were advanced, as a result of the rise in the prices 
of the raw material. The producers may be expected to 
maintain a reserved attitude as they are definitely well 
sold, but the report that the price may shortly be further 
increased to 10c. must not be taken too seriously. There 
is no doubt that the large producers hope ultimately to 
raise the quotation to that figure, and the market is 
inclined to take the view that the situation justifies the 
measure, since the price would not be high enough to 
encourage the high-cost producers who have been closed 
down to recommence operations, whilst it would give a 
fair return to those mines able to work at a moderate cost. 
The standard market has advanced in sympathy with the 
electrolytic price, and a steady tone has been main- 
tained. Contrary to expectations, however, speculation 
has been quiet.... Irregular conditions have developed 
in the tin market, and dealings appear to have been influ- 
enced by the reports from Siam regarding negotiations 
which have been taking place between the Siamese pro- 
ducers and the deputation from the International Tin 
Committee regarding Siam’s quota under the restriction 
scheme. For the time being it would seem that the nego- 
tiations have broken down, and that whilst the Siamese 
producers want a quota of 18,000 tons, the other countries 
will not agree to more than 15,000 tons. As a consequence 
of the failure of the discussions, the price of three months’ 
tin fell by £7 12s. 6d. and of prompt metal by £7. Not- 
withstanding the official announcement, it is not unlikely 
that negotiations will be reopened later on, since it is 
usual when bargaining of this description is being con- 
ducted for the parties involved to break and come together 
again. The market has been further disturbed by reports 
that the statistics at the end of the month will show an 
increase in the visible supply of about 1200 to 1500 tons. 


Lead and Spelter. 


The general course of prices in the lead market 
has been towards higher levels, and it is generally agreed 
that the movement originates in the strong home demand, 
plus a certain amount of speculative buying. Although 
there have been fairly heavy arrivals of lead, the prompt 
position has been tight, since consumers have shown 
eagerness to get supplies. In this they may have been 
influenced by the troubles in Spain, which seem likely 
to hold up production in that country for a considerable 
time. Although little Spanish lead has been received in 
Great Britain during the past year or two, exports from 
that country have been at about 48,000 tons per annum, 
and the cessation of supplies to other markets must in 
time affect the world position, including the British market. 
The Empire producers are understood to have sold the 
greater part of their production well forward, so that it 
is possible that the situation may become rather stringent 
later in the year. The stocks in this country have been 
depleted of late, and this is probably another reason why 
consumers here show more interest in forward purchases. 
Lately Mexican lead has arrived in fair quantities, and a 
good proportion of it has passed direct into consumers’ 
works. Only a short time ago arrivals of foreign lead 
usually went into bonded warehouse. It is said that lead 
has been diverted to the London market, owing to troubles 
which have arisen betwen the Mexican producers and 
consumers on the Continent. The latter found a difficulty 
in taking up the metal on arrival, owing to financial 
regulations, and as a result a certain tonnage originally 
destined for Continental ports was sold on the London 
market.... Last week’s improvement in the price of 
spelter has been maintained, but it seems to have been 
due to sentimental influences connected with the rise in 
the price of lead rather than to any change in conditions 
in the market. There is fresh talk of the Cartel being 
formed, but although it is known that negotiations are 
proceeding, no statement has been made as to the course 
of the discussions. The demand from consumers has been 
rather better of late than for some time, but it still leaves 
a good deal to be desired. Production is thought to be 
well in excess of consumers’ requirements, and it is realised 
that no alteration in this position is likely until the Cartel 
is formed. Even.should the difficulties in the way of re- 
establishing this organisation be overcome, it is unlikely 
that it could be put into effective operation before the 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
piates and sections, 15s. 


Current Prices for Metals and Fuels. 


British Steelmakers : joists, 22s. 6d. : 
PIG — 
(D/d Serr ‘dom 
N.E. CoastT— £s. d. 
Hematite Mixed Nos.*.. 4 5 0.. 
No. 1 ‘ ae HK oe 
Cleveland— (D/d Teesside Area) 
No. 1 he SMSe Gdte-Onn 
No. 3 G.M.B... 315 0.. 
No. 4 Forge .. i Se ee ee 
Basic (Less 5/- vcbated . 315 0 


MIpLaNDs— 
Staffs.— 
North Staffs. Foundry . . 
” ” Forge ae 
Basic (Less 5/- rebate) .. 
Northampton— 
Foundry No. 3 
Wenge... O's 
Derbyshire— 
No. 3 Foundry 
Forge .. .- 
ScoTLanD— 
Hematite, f.o.t. furnaces* 
No. 1 Foundry, ditto .. 
No. 3 Foundry, ditto .. 


Basic, d/d (Less 5/-rebate) 3 


N.W. Coast— 
Hematite Mixed Nos.*. . 


4 0 
3 15 
3 15 


a 17 


aes 
@ i 
@... 


i) 


6 
on 
_ a 
0. 


(Delivered to Black Country Station) 


6d/d ieee 


0 ” 


Sheffield 


0 , Birmingham 
* Less 5} /- rebate. 


Home. 
Lancs.— £ sa. d. 
Crown Bars oe. 
Best Bars 1012 6. 
8. Yorrs.— 
Crown Bars 10 2 -¢é. 
Best Bars 20: 39-6. 
MipLanpDs— 
Crown Bars i ee es We ws 
Marked Bars (Staffs.) .. 12 10 oe 
No. 3 er. 810 0.. 
Wa.'4 5 & 9.2 ds. 
ScoTLanD— 
Crown Bars fom. © 4 
Best.. ~ oee..8 >» 
N.E. Coast— 
Common Bars ee Fe 
Best Bars <a Anes ee ee 
Double Best Bars ; ax 2. S 
STEEL. 
LONDON AND THE SouTH— Home. 
Ze. d. 
Angles --» 26. 
Tees. . “+ 2 mt me 
Joists ee 
Channels. . Boys Ti Gas 
Rounds, 3in. and up 10 3B: 
a under 3in. Or O28... 
Flats, 5in. and under .. 9 9 6. 
Plates, jin. oe 912 6.. 
» ein. . 037-6... 
e Sas). 908-8 ou 
ee x ~~ Fe. 
pos fin. .. 10° Os: 
Norrs-East Coast— £ 6s. d. 
Angles 900. 
Tees. . 10 0 0. 
Joists O-PS se. 
Channels... .. i ee ee 
Rounds, 3in. wika up 0 8... 
= under 3in. i ee 
Plates, jin. .. O- -B*@" 
es ‘oi 18 Oe: 
ites, kab hi ie ioe ome 
Heian “ee a ee 
+ os: o-. 
Boiler Plates, fin... i See eee 
MIDLANDS, AND LEEDS AND DistTRIcT— 
. eS 
Angles a we On 
Tees. . - 1006. 
Joists O. hs Ben 
Channels.. .. 950. 
Rounds, 3in. nine up 10 0 0... 
is under 3in. Oi1F% O.. 
Flats, 5in. and under .. 9 7 0. 
Plates, jin. (basis) co) & 
oi! yims wi rn S| oe 
* din. .. - 10 0 0.. 
ee ES HO: Bawewy 
ie ea LS 2 915 0.. 
Boiler Plates, jin.. . 16 @.:8- 3. 


oom 


*8 
*9 
*8 
*8 
*9 


+8 
+8 


+8 


- 
toa? 


too 


— 
ooucn 


aonscsoso®? 


-_ 


on 


10 
15 


— wat 
J coasa eoounucoco® 


i) 


o 


ecooooco eseooceoceco! 


eoocoocoo cocooooco 


ecocooco coeoscoco oo & 





t For South Africa and Foreign Markets 2s. 6d. higher. 
STEEL (continued). 


Home. Export. 
Gtascow anp DistrrotT— ie ae 3 £ su. d. 
OE 6s pe. S33, eee *8 0 0 
. Se SeK ~~, Me a *9 0 0 
Joists 95:2: 0B *8 0 0 
Channels.. .. ® 6:0 ; *8 5 0 
Rounds, 3in. ae up 10 0 0.. 9 0 0 
”» under 3in. 970. 715 0 
Flats, 5in. and under .. 9 7 0. 715 0 
Plates, jin. (basis) 9%: 4% +8 5 0 
fyin. . 912 6. 7810 0 
a . -: 917 6. 78 15 0 
fein. .. IO Be | v9 0 0 
* oy... > te Oo =. oO 
Boiler Plates . . o a7. 6 yy _ 
South Waters AREA— £ a. a. - me oe 
Angles = ae *8 0 0 
Tees. . ee ae *9 0 0 
Joists . oe. aE *8 0 0 
Channels... . . 9,4... *s § 0 
Rounds, 3in. and up 10 00. *9 0 0 
»» under 3in. O12 @:. 715 0 
Flats, 5in.and under .. 9 7 0. 715 0 
Plates, jin. (basis) 910 0. 78 5 0 
» fin... 915 0. 78 10 0 
ia) oie 10 00. 7815 0 
fein. .. STO BE Ons v9 0 0 
jin. .. . 10 0 Ox 9 0 0 
IRELAND—F.0.Q. BELFAST. Rest or IRELAND. 
$..2. 2 e - d. 
Angles ® 620% 9 7 6 
MMi sities oO Set tons BOE x 40 :7..,6 
Dale. io ik to Oe Ree: t 915 0 
Channels.. .. .. .. 910 0.. 912 6 
Rounds, 3in. and up 20°° 3 "OS. 10 7 6 
. under 3in. a OC AP at 8 & 0 
Plates, jin. (basis) .. 912 6.. $915 0 
WG, RRS 4x t10 0 0 
fin. .. ee oe ad T1l0 5 0 
fin. .. we Ere = 710 10 0 
tin. .. ee kee 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £s. d. 
10-G. to 13-G., f.o.r. a er ee 9 00 
14-G. to 20-G., d/d i! ae 910 0 
21-G. to 24-G., d/d T3 @:Oiusvis 915 0 
25-G. to 27-G., d/d BS WB Oe) 10 10 O 


The above home trade prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 G-— 


Home. £ s. d. 
4-ton lots and up .. . 14 0 6 
2-ton to 4-ton lots Pe" daw el 
Under 2 tons oe ee 
Export; £12 17s. 6d. to £13 2s. 6d., c.i.f. India. 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 Os. Od. 


Billets. £ s. d. 
Basic (0-33% to 0-41% C.) 4 S$ 6 
» Medium (0-42% to 0-60%C.).. 715 0 
» Hard (0-61% to 0-85% C.) 8 5 0 
a » (0°86% to 0-99% C.) 815 0 
” » (1% C. and up) ‘ eee tet Mee 
Soft (up to 0-26%C.), 500 tonsandup 6 2 6 
Rails, Heavy, 500-ton lots, f.0.t. 810 0 
» Light, f.0.t... ‘ as - 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/- per Ib. 
. Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £21 10 0 7/- 
28 * 6 p.c. to 8 p.c. £21 0 0 7/- 
+. pa 8 p.c. to 10 p.c. £21 0 0 7/- 
” ” Specially Refined .. 
- * Max. 2 p.c. carbon £33 10 0 11/- 
” ” » Ilp.«c.carbon £36 5 0 11/- 
” ” » 0°50p.c.carbon £37 5 0 12/- 
»  carbon-free .. 94d. per lb. 
Metallic Cheousiom . 2/5 per Ib. 


Ferro Manganese (loose), 16 | p.c. 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. ee 


” ” 


» Vanadium .. 
a ie il e 
Titanium (carbon free): 
Nickel (per ton) ails. 
Cobalt .. .. 


£11 5 Ohome 

£12 10 O scale 5/- p.u. 
£16 10 0 scale 6/- p.u. 
12/8 per lb, 

4/6 per lb. 

9d. per lb. 

£200 to £205 

6/- to 6/1 per lb. 





Sections, joists and piates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, July 29th. 


CorPER— 

CM. 850%. £37 18 9to £38 0 0 
Three months .. 5 Oto £38 6 3 
Electrolytic of iute 0 Oto £42 lO 0 
Best Selected ty an Bir- 

mingham .. £42 0 0 
Sheets, Hot Rolled £70 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 103d. 104d. 

» Brazed (basis) 10}d. 10}d. 

Brass— 

Ingots, 70/30, d/d Birmingham 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 113d. 11}d. 

Tin— 

Cash.. . v3 . £184 0 Oto £184 10 0 
Three months .. . £180 15 Oto £181 0 0 

Leap: £16 8 Oto £16 7 6 

SPELTER : £14 1 3to £14 3 9 

Aluminium Ingots (British) £100 to £105 

FUELS. 
SCOTLAND. 

LaNARKSHIRE— Export. 
(f.0.b. ee tole ete Unsereened 14/— to 14/6 
Hamilton Ell Ay ; 16/- to 16/6 
Splints 18/- to 18/6 

AYRSHIRE— 

(£.0.b. Ports) —Steam 13/- to 13/3 

FirEsHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam... .. es 14/9 to 15/- 
Unsereened Mewtndion: 14/6 to 15/- 

LoTH1aNs— 

(f.0.b. Leith)—Hartley Prime 14/6 
Secondary Steam .. ; 14/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke a3 17/- to 21/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 15/6 
ori an tn 14/6 to 14/9 
» Best Small .. 12/- to 12/6 
Unscreened wa 13/6 to 15/- 

DorHam— 

Best Gas.. . 14/8 
Foundry Coke - «+ «+ 24/6 to 26/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/- to 29/- 
South Yorkshire Best .. .. 23/- to 26/- — 
South Yorkshire Seconds .. 20/- to 21/- _ 
Rough Slacks. . .. Ilj/- to 12/- o 
Nutty Slacks - 10/— to 11/- a 
Carpir¥r— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds ey 19/- to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries .. 18/3 to 18/6 
Bunker Smalls 13/6 to 14/6 
Cargo Smalls . . 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 30/- to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 21/- 

SwansEa— 

Anthracite Coals : 
Best Large .. .. .. 36/— to 40/- 
Machine-made Cobbles 41/— to 48/6 
Nuts a 40/~ to 48/6 
Beans 25/- to 35/- 
Peas i Seg 19/- to 23/6 
Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 ree 
Diesel Oil ot, Th 4 


Per Galion. 
34d, 
4d. 
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French Engineering Notes. 
(From our own Correapondent in Paris.) 
Labour Complications. 


A GROWING anxiety amongst manufacturers as to 
the future and a feeling amongst men that all is not for 
the best are illustrated by three facts that stand out from 
a perplexing situation. The first of these facts is that prices 
are rising, and will continue to rise, despite official efforts 
to keep advances~within narrow limits. The burden 
imposed on industry by the higher wages and social charges 
has increased production costs so far beyond what had 
been anticipated that nothing can stop a further price 
inflation. In some trades the men lay the blame for 
increased prices on producers and try to convince the 
public that there is no ground for customers being called 
upon to pay more for what they buy. They are getting 
nervous, and there are veiled threats of action in the 
event of producers advancing prices in consequence of 
higher wages. The second fact is that agitations continue 
to break out when everything appears to have been settled 
and employers have the right to expect that work will be 
resumed normally without further incident. The collective 
contract provides for an amicable adjustment of all 
disputes. Nevertheless, ‘‘stay-in” strikes are by no 
means at an end, sometimes for futile reasons. In the Pas 
de Calais coalowners have been obliged to protest against 
the attitude of miners who refuse to submit to authority 
and even arrogate authority to themselves, interfering 
with work and striking on any pretext. Coalowners 
inform the Prefect of the Department that if this state of 
things is allowed to continue they will disclaim all responsi- 
bility for the safe working of collieries. The third fact is 
the collaboration of the Confédération de la Production 
Frangaise with the associated Chambers of Commerce 
with the object of bringing together all the production 
forces prays ra the country so as to create a solid front 
in defence of industry against the disintegrating influences 
of the Socialist-Communist policy. Producers were com- 
pelled to accept the collective contract with higher wages, 
forty hours’ week and holidays with full pay, but they 
resist further labour exactions and intend to prevent their 
authority from passing into the hands of labour unions. 
So far, they have given way to pressure with the promise 
of compensations and ntees provided for in collective 
contracts, and employers now insist on these tees 
being observed. Their organised defence is not the least 
of the three factors which may have important conse- 
quences in the future. 


Financing Industry. 

The imposing of heavy additional burdens on 
industry at a time when producers were already struggling 
to keep their heads above water has made the outlook so 
precarious that the Government has found it desirable to 

* initiate an extensive system of credits in order that 
employers may pay the higher wages. These credits will 
in no way relieve them of the burdén. They are intended 
to deprive employers of any excuse for closing down works 
until such time as a problematical trade recovery is 
brought about by the increased purchasing power of wage 
earners, if they should still be in work. More direct 
assistance is given to the merchant marine by providing 
compensation in the form of an addition to existing sub- 
sidies of 50 million francs during the current half-year to 
‘“‘ free shipping’; that is to say, shipping that does not 
come within the regular State subsidy system, but is 
temporarily subsidised by yearly grants, and of 60 million 
francs to State subsidised shipping. This assistance is 
preliminary to the early introduction of a Bill for the more 
efficient protection of the shipping industry. Another 
arrangement provides compensation to coalowners by 
insuring higher prices on the home market. This will be 
done by the Minister of Mines in consultation with coal- 
owners, and the Minister will have the right to create a 
buying and selling organisation, which means that he will 
control imports as well as the home production. The 
cost of this organisation, comprising a large number of 
civil servants, will be covered mainly by proceeds from an 
addition to the tax on coal import licences. At least 
40 per cent. of the coastal coal imports must be carried on 
French ships. 


Public Works. 


The programme of public works is intended to 
absorb unemployed workers, give a psychological stimulus 
to private industrial enterprise and free a mass of hoarded 
money to be used as credits for industrial and commercial 
purposes. All this has been tried before and failed. The 
Marquet plan was held up by the impossibility of pro- 
curing all the funds required, and a wider appeal has now 
been made to everyone with money to invest. In the hope 
of drawing upon considerable financial resources the 
Government has decided to spend £266,000,000 on works 
during the next three years, including £53,000,000 for 
clearing up arrears under the Marquet plan to the end of 
the present year. The Compagnie Nationale du Rhéne 
will be authorised to issue debentures for the construction 
of the Genissiat Dam and for the Rhéne navigation and 
irrigation works. Local authorities will be asked to put 
undertakings in hand with local capital, and cheap money 
will be supplied for enterprises wherever employment can 
be provided. The Government has not yet prepared a 
detailed programme of its own. Whether it will be an 
extension of the Marquet plan, which requires that all 
works undertaken shall produce some return on the 
capital, or whether the Communists will succeed in spend- 
ing money on all kinds of works irrespective of their 
expediency, cannot be foreseen. The Bill was passed with 
the idea that the Government must be left with full 
responsibility for its economic experiment, despite possible 
dangerous reactions that were pointed out in the debate. 
The reforms and plans already introduced involve the 
disposal of so huge a capital that the whole scheme must 
stand or fall according to whether the Government will 
succeed or fail in inducing the nation to finance them. 
The strongest adverse plea is that the general plan as 
envisaged by the Government. will accelerate monetary 
inflation and place the export trade of this country in a 
still more_difficult situation. 











British Patent Specifications. 

When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
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The date first given is the date of application ; the second date, 
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INTERNAL COMBUSTION ENGINES. 
N°448,752 





448,752. October 3lst, 1935.— 
Fue. Ingecrion Jets, H. 
R. Ricardo, 21, Suffolk- . D 
street, Pall Mall, London, é ; 
8.W.1. ¥ B 
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This is a fuel valve for assist- 
ing the starting of compression- 
ignition engines. The construc- 
tion of the orifice, valve, &c., 
are more or less normal. The 
valve opens against the pres- 
sure of the ring A, whose 
force is adjusted by the screwed 
thimble B to suit the normal 
running of the engine, and is 
locked by the nut C. In order 
to increase the fuel pressure at 
starting the i 
further y 
screwed spindle and hand wheel 
D.—June 15th, 1936. 
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TURBINE MACHINERY. 


March 23rd, 1935.—GoveRnors For STEAM TURBLNES, 
Parsons and Co., Ltd., Heaton Works, Newcastle-on- 
Tyne, and W. D. Horsley. 

This invention is concerned with so governing a turbo- 
alternator set that a sudden reduction in load will not tend to 
make it run away. The rotor winding A of an alternator B 
is connected to an exciter having an armature C, a shunt-field 
winding D, and a field-regulating resistance E. A differential 
relay F, having a current-operated coil G, and a voltage- 
operated coil H, is provided with a contact J which closes a 
circuit to a solenoid K forming part of the governor control. 
The relay current-operated coil G is connected directly in the 
rotor circuit (or across a resistance shunt L) so that the current 
in the coil is always proportional to the rotor current, while the 
voltage-operated coil H is preferably connected directly across 
the rotor winding A. Resistances M and N may be inserted 


448,911. 
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The relay is preferably set to be inoperative when the alternator 
B is carrying its full load. If the load is reduced gradually, 
the rotor excitation current and voltage are, at the same time, 
reduced in proportion and the relay ins i tive. The 
temperature of the rotor winding, however, is lower at light 
loads, and the resistance of the rotor winding is reduced, so 
that the rotor excitation voltage is reduced in relation to the 
excitation current. The differential relay F is therefore biassed 
in the direction of the current-operated coil and the contact J 
remains open. If, however, the alternator is operating at a 
high load, which is suddenly reduced, the excitation current 
falls and the voltage rises, so that the relay is then biassed in 
the direction of the voltage-operated coil H, and the contact J 
closes the circuit to the solenoid K, which, in turn, controls the 
prime mover governor so as to prevent a rise in the speed of the 
set.—June 17th, 1936. 





ELECTRICAL APPLIANCES. 
N%48,746 


448,746. September 16th, 1935. 
—GLASS-TO-METAL SEALS, 
The British Thomson - 
Houston Company, Ltd., 
Crown House, Aldwych, 
London, W.C.2. 

This invention is concerned 
with the insulation and her- 
metic sealing of the. leading-in 
wires of electric  dischi 
devices. Several alternative 
di are illustrated. The 
le -in wire A is surrounded 
by an eyelet B of molybdenum, 
copper, or nickel, and is attached 
thereto by a glass bead C, 
which is melted in place. The 
glass preferred is 
as “Corning 705, A.J.” 

of the eyelet is then 
welded to the metal container 
of the discharge device.— 

June 15th, 1936. 








DYNAMOS AND MOTORS. 


448,988. November 22nd, 1935.—PmRMANENT MAGNETS FOR 
Ex.ectric Macuinss, E. Gross, 1, Potsdamerplatz, Colum- 





bushaus, Berlin, W.9, Germany. 
This is a permanent magnet for small dynamos and motors, 


and is built up of a casing of sheet magnetic material and 


brass at appropriate parts, providing a cavity which is filled 
with a highly magnetic material, such as aluminium-nickel- 
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steel. The magnetic casing is extended to form the pole pieces 
of the magnet, and a screwed plug is provided for the introduc- 
tion of the granular magnetic material. The illustrations show 
some alternative arrangements.—June 18th, 1936. 


MEASURING AND TESTING “INSTRUMENTS: 


448,667. October 23rd, 1935.—FaTIGUE-TESTING APPARATUS, 
Siemens and Halske Aktiengesellschaft, Berlin-Siemens- 
stadt, Germany. 

This is an apparatus for expediting fatigue tests, and depends 
for its action on the difference in the behaviour of the material 
when it is stressed beyond the elastic limit. The specimen A 
is fixed at B and carries on its free end a two-pole magnet 
armature C, which is surrounded by a two-pole electro-magnet 
D supplied by the alternator E. It also carries the tube F with 
another electro-magnet G at the end. This magnet faces a 
magnetic pole H fixed on the specimen. The winding of the 
magnet G is connected with an indicator J. The coil G is so 
formed that the amplitude of the potential produced by the 
‘magnet H is proportional to the relative amplitude of oscilla- 
tion between coil G and magnet H. The circuit of the coil G 
includes the direct-current measuring instrument J and an 
externally excited synch tifier switch K, which may 
either consist of a controlled oscillatory contact rectifier-or a 
static contact rectifier. An exciting winding L for the rectifier 
K is connected to the secondary side of a phase shifter M, the 
——— side of which is connected to the current source E. 

f at first the amplitude of the oscillations of the test bar is 

made sufficiently small that the distortion of the bar keeps 
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below any dangerous stress—that is, below the elastic limit— 
the cross sections of the bar at any points therealong all oscillate 
in like phase with each other. As with suitable dimensioning 
the oscillations of the armature C may be made to fall in phase 
with the potential of the source E of the exciter current, the 
exciter winding of the rectifier K is also controlled in co-phase 
with the oscillations of the armature C. In the same way, an 
alternating current of like phase is excited in the coil G, and 
this current is rectified by the rectifier K and flows through 
the measuring instrument J. If now the phase shifter M is so 
adjusted that the throw of the measuring instrument J is equal 
to zero, there will flow through the measuring instrument 
portions of like amount of each half-wave of the current impulse 
induced in the coil G, and these portions counteract each other 
in their action. As soon, however, as a phase displacement 
occurs between the cross sections of the bar under comparison, 
then the phase of the potential produced by the relative move- 
ment between the coil G and magnet H is also displaced by a 
corresponding amount. Since the phase of the controlling 
current of the rectifier K remains unaltered, the measuring 
instrument J will show a deflection.—June 15th, 1936. 


BUILDING. 


448,675. December 30th, 1935.—THe Artiriciat Dryine 
or Bricks AND TILEs, Jean-Babtiste Mounier, 2 Route de 
Provence, Gap (Hautes-Alpes), France. : 

This plant is designed for the continuous drying of bricks or 
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tiles in small wagons. The wagons are shown at A A and are 
ushed into the two tunnels B and C from the opposite ends. 
n the centre there is a transverse tunnel D with a transporter 





for the removal of the dried trucks. At E there is afan, which 
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sucks a the opening F and delivers through the steam 
heater G. The dampers H and J provide for the circulation of 
the warm air alternately through the two tunnels B and C, 
but always first through the central tunnel D. The wagons are 
pushed forwards progressively as the bricks are dried and are 
withdrawn sideways at the centre.—June 12th, 1936. 


448,329. September 5th, 1934.—FLExiBLE Woop FLoorine, 
A. Elmendorf, 2245, 8. Crawford-avenue, Chicago, U.S.A. 

The idea is to provide a flexible wood flooring of the uet 

type which is not subject to damage by shrinkage and swelling 

through atmospheric changes. It is made of wood slabs, each 
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about 2in. square by fin. thick, which are dried to a moisture 
content of from 12 to 15 per cent. The slabs are grooved 
beneath in any of the alternative designs illustrated, and the 
grooves are filled with an adhesive compound of rubber latex, 
casein, and powdered mica, or some such material.—June 5th, 
1936. 


MINING MACHINERY. 


448,662. August 7th, 1935.—ORrE-cRUSHING APPARATUS, 
E. B. Myers, Berkeley Hotel, Montreal, Quebec. 

The inventor says that he has found that by blowing ores 
by means of a high-pressure air injector on to an anvil plate 
they can be reduced to very fine powder. An air velocity of 
about 1150ft. a second is required. The ore is first broken to 
from jin. to jin. size. The impingement of the particles against 
the anvil causes a spontaneous disintegration to take place, 
reducing the particles to a powder of a fineness less than 300 
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mesh. Approximately 60 per cent. of the powder mass has a 
size smaller than 5 microns, and some of the particles are even 
as small as 1 millimicron. The ore is fed from the hopper A 
into the injector B, of which details are given in Fig. 2, to which 
high-pressure air is delivered by the branch C. It impinges 
on the anvil cee D and is disintegrated. The very fine dust 
is drawn off by the ducts E and F, and is mixed with water 
in the tank G, from which it is continuously withdrawn. The 
coarser particles are returned to the mill by the chute H.— 
June 12th, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


448,204. July 12th, 1935.—Rerreapinc Pneumatic TirEs, 
The Pharis Tire and Rubber Company, 265, West Main- 
street, Newark, Ohio, U.S.A. 

For the purpose of vuleanising a new tread on to a pneumatic 
tire the inventors employ the heat produced by a low-tension 
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electric current. In the drawing the tire is shown held by the 
dummy wheel A, and between the side plates BB. The new 
tread C is cemented in place and then the flexible metal strip 
D clamped round it. Low-tension current from a transformer 
is then passed through the strip to heat it to the temperature 
necessary for curing the tread and joint.—June 4th, 1936. 





FURNACES. 


448,663. September 9th, 1935.—Furnacr Bricks, H. V. Allen 
Glenwood, Southowram, Halifax, Yorks. 

The inventor proposes to make the bricks for lining furnaces 

of composite materials. The back of the brick is made of a 
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orous material with good heat-insulating properties. It is 
ormed with a dovetail and is fired in the usual manner. It 
is then coated with a good refractory material on the dovetailed 
side and fired again.—June 12th, 1936. 


WELDING. 


448,994. December 16th, 1935.—ELecrric WELDING ELEc- 
tRODES, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

This is a welding rod in which a fluxing material is included 
in its structure. The welding metal itself is rolled as a star- 
shaped rod and in the interstices there is embedded the fluxing 
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material. The fluxing material A is held in place by a reinforce- 
ment B, which may of a fibrous material, such as asbestos, 
cotton, ramie, linen, or the like, or may be of wire. The out- 
standing ribs of the star-shaped core provide for electrical 
contact with the holder. The grooves of the rod are serrated 
as shown at C, and it is claimed that the rod is unusually resistant 
to damage through bending.—June 18th, 1936. 


MISCELLANEOUS. 


448,748. September 30th, 1935.—Puiansirters, Henry Simon, 
Ltd., Bird Hall-lane, Cheadle Heath, Stockport, and J. 
Speight, Alberto, Beach-road West, Felixstowe. 

This invention concerns the brush system used to clean the 
underside of the wire mesh of plansifters. The bunches of 
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bristles comprising the brush are shown at A A, and are secured 
to the cross bars BB. They are spaced by the longitudinal 
bars C, and ride on the angle bars D. These bars are supported 
by blocks E on excentric pins F, so that they can be raised as 
the bristles wear.—J une 15th, 1936. 


448,910. March 21st, 1935.—Puriryine Liquips, The Sharples 
Speciality Company, Twenty-third and Westmoreland 
Streets, Philadelphia, Pennsylvania, U.S.A. 

This is a plant for purifying such liquids as transformer oil, 
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other mineral oils, and for the dehydration of wool grease, &c. 
The oil is first d through the centrifuge A and is discharged 
into the tank B where it is heated by the coil C. It then goes 
to the evaporator D by way of the manifold E. From this 
manifold several branches are taken, each controlled by an 


electrically operated valve F. The solenoids of these valves 
are energised by the switch box G and float H, so that the 
number of branches in operation is dependent upon the level 
of the liquid in the tank B and the efficiency of the evaporator 
is maintained. The entire electrical circuit is controlled by a 
float in the box J.—J/une 17th, 1936. 








Forthcoming Engagements. 


Sonate 


Secretaries of Instituti , &ec., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 











Monpay, Serr. l4ru, to Fripay, Serr. 18ru, 
InstiruTe or MeTaLs.—Annual meeting in Paris. 
Fripay, Sepr. 18Tx, ro SunpAy, Spr. 20rn. 
Association OF Spectra LIBRARIES AND INFORMATION 
Bureavx.—Thirteenth Annual Conference at Balliol College, 
Oxford. 
Monpay, Sept. 2lst, ro Sarurpay, Serr. 26TH. 
Inon anv STEEL Inst.-Autumn meeting in Diisseldorf. 
THurspay, Sept. 24rH, To Sarurpay, Sept. 26TH. 
Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on * Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 








LAUNCHES AND TRIAL TRIPS. 


ADELONG, steamship; built by Harland and Wolff, Ltd., 
to the order of Huddart Parker, Ltd.; dimensions, length 
340ft., breadth 48ft., depth 27ft. Engines, single-screw, triple- 
expansion, 220lb. per square inch working pressure; trial 
trip, July 7th. 

Baccuus, steamship; built by Caledon Shipbuilding and 
Engineering Company, Ltd.; to the order of the Admiralty ; 
dimensions, 320ft. long, 49ft. broad, and 25ft. 6in. in depth. 
Engines, triple-expansion, 2000 I.H.P.; constructed by North- 
Eastern Marine Engineering Company, Ltd. Launch, July 15th. 

BLACKHEATH, steamship; built by Caledon Shipbuilding 
and Engineering Company, Ltd., to the order of Watts, Watts 
and Co., Ltd.; dimensions, length 430ft., beam 56ft. 6in., 
depth 28ft.; to carry a deadweight of 9300 tons. Enginés, 
direct-acting, surface-condensing, triple-expansion ; constructed 
by North-Eastern Marine Engineering Company, Ltd.; trial 
trip, July 17th. 

Miratpa, motor tanker; built by Netherland Shipbuilding 
Company, Ltd.; to the order of Royal Shell Group; dimen- 
sions, length 483ft., breadth 59ft., depth 34ft.; displacement 
loaded, 16,660 tons. Engines, single-acting, four stroke, eight- 
cylinder oil, 4000 H.P.; trial trip, July 17th. . 

Larrps Woop, motor ship; built by Harland and Wolff, 
Ltd., to the order of Burns and Baird Lines, Ltd.; dimensions, 
length 238ft., breadth 37ft., depth 31ft.; to carry cattle and 
cargo. Engines, two five-cylinder, single-acting Diesel ; launch, 
July 21st. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Henry Berry anv Co., Ltd., of Leeds, inform us that on and 
after August 10th next the address of their London office will 
be Shell-Mex House, Victoria Embankment, W.C.2. 

Perer Stuss, Ltd., of Warrington, informs us that Mr. 
J.W. Hague, of 1128, Bristol-road South, Northfield, Birming- 
ham, has been appointed representative for the Midlands with 
headquarters at Birmingham, and covering a radius of 25 miles. 
Mr. Hague will handle the firm’s tool steels, die steels, stainless 
steels, precision ground mild steel, thermostatic wire, and all 
qualities of special analyses of steel and wire. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers 


Dorman, Lone anp Co., Ltd., have secured a contract to 
supply and erect 4170 tons of steel, valued at 1,500,900 dollars 
(Chinese), on a new bridge to be built across the Chian Tang 
River at Hangchow. An essential link in the rail communica- 
tion to be established between Shanghai and Canton is formed 
by the bridge, which will also play a pert in linking up the net- 
work of roadways in Northern and Southern Chekiang. The 
total contract value is 4,500,000 dollars. 








SourHampton.—The Council of 


University COLLEGE, : 
appointed Mr. T. Tanner, 
£ t in A ti 


University College, Southampton, has 
AC.G.1., D.I.C., A.F.R. Ae. 8., to be 
in the De ent of Engineering. Mr. Tanner has been 
Assistant turer under Professor Bairstow, F.R.S., in the 
Department of Aeronautics of the City and Guilds College of the 
University of London. 

G. A. Harvey anp Co. (Lonpon), Ltd., are building a large 
extension at their Greenwich Metal Works, London, §8.E.7. 
The new building, which will have a floor space of more than 
100,000 square feet, is now nearing completion. This exten- 
sion, comprising three bays each 800ft. by 50ft. wide and 43ft. 
high, will enable an increased production of the present heavy 
tank department to take place and ultimately increase the 
number of men employed by 300 to 500. 

Howpen Inter Scrott Dust CoLttEctor.—In connection 
with the decision given by Mr. Justice Luxmoor in the Davidson- 
Howden patent infringement case mentioned on page 660 
of our issue of June 19th, James Howden and Co. (Land), Ltd., 
ask us to say that whilst the old construction of the Howden 
inlet scroll dust collector, which has been fitted in combination 
with Howden Turbovane fans and vane control, may be held to 
infringe Patent 223,786, a new type of inlet scroll dust collector 
which they placed on the market some time ago does not, so 
they are advised, infringe any patent. Messrs. Howden ask us 
also to point out that their gas washers, wet dust collectors, 
based on the vortex principle, and their single or multi-cyclone 








dust collectors have nothing in common with Patent 223,786. 
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A Seven-Day Journal 


A Russian Trade Agreement. 


SPEAKING in the House of Commons on Thursday, 
July 30th, Mr. Walter Runciman, the President of 
the Board of Trade, said that arrangements had been 
made for the export to the Soviet Union of goods 
manufactured in the United Kingdom. A White 
Paper (Cmd 5253) deals with the agreement which 
was entered into on July 28th between the Export 
Credits Guarantee Department and the Soviet 
Trade Representative, under which the department, 
will give guarantees in connection with orders which 
the Soviet Government Organisations are to place 
in this country up to a total of £10,000,000. The 
orders are to. be placed by September 30th, 1937— 
that is, within a period of approximately twelve 
months. The Soviet Trade Representative has given 
a formal assurance that it is the intention of the Soviet 
Government to place orders up to the full limit of 
£10,000,000. The Export Credits Guarantee Depart- 
ment has further agreed to make arrangements which 
will enable the Soviet Government to pay cash for 
all these orders. From time to time, the Soviet 
Government will issue notes carrying interest at 
5} per cent. per annum and payable in five years. 
The principal and interest of these notes will be 
guaranteed by the Export Credits Guarantee Depart- 
ment. The notes will then be sold and in this way 
money will be provided which will be paid into a 
special account of the Soviet Trade Representative 
in a British bank, to be used solely for the purpose 
of paying for the goods ordered under this agreement. 
At the present time the buying organisations of the 
Soviet Union normally pay for their purchases 
under conditions which have in certain cases 
given rise to difficulties. In connection with the 
agreement concluded, arrangements have been made 
with a view to removing any anxieties that British 
exporters might feel about these methods of payment. 
An undertaking has been given by the Soviet Trade 
Representative that in ail cases, provided that the 
shipping documents are in order, payment will be 
made within thirty days, and that in the event of 
any complaint that the account has not been settled 
within that period, he will make payment forthwith, 
provided that the shipping documents are in order, 
irrespective of any other question which may be in 
dispute. : 


A Water Grid for North Devon. 


ESTIMATED to cost between £500,000 and £600,000, 
the proposed water scheme for North Devon was 
considered by representatives of local authorities 
at a conference held recently at Exeter. The 
scheme is embodied in a draft Parliamentary Bill 
which seeks to set up a statutory water company 
to provide North Devon with water from Dartmoor 
by means of a reservoir on Taw Marsh, above Belstone, 
and a trunk water main from Belstone to Barnstaple 
along the valley of the river Taw. The company is 
to sell water in bulk to the adjacent towns and rural 
districts through the medium of a grid of branch or 
subsidiary mains. The grid section is subject to 
the co-operation of the local authorities. The catch- 
ment area is 9 square miles, and the capacity of the 
proposed reservoir 1,700,000,000 gallons. Dr. J. 
A. Purvis, promoter of the scheme, stated that if 
the Bill were approved the company would proceed 
with the trunk main irrespective of the decision of 
the local authorities. It was agreed that the repre- 
sentatives should discuss the scheme with their 
authorities and report at a future conference. Dr. 
Purvis also stated that it was proposed to make use 
of the water which travelled through the valley of 
the Taw to generate somewhere in the vicinity of 
6,000,000 units of electricity per annum. 


The Scottish Special Areas Report. 


THE final report of Sir H. Arthur Rose, as Com- 
missioner for the Special Areas in Scotland, was 
issued on Tuesday, July 28th. Sir Arthur, who was 
appointed in December, 1934, resigned in April last 
owing to ill-health. In his report he states that 
“The abolition of mere idleness, whether by social 
welfare schemes, training schemes of all kinds, or 
other devices for providing useful activity and 
occupation, is, in my opinion, a question of the 
utmost national importance, and such schemes, so 
far as the Scottish special areas are concerned, justify 
their expense on this ground alone, whatever other 
industrial or social purposes may be in view.” He 
considered that the value of the special areas scheme 
would be enhanced if the Commissioner were more 
generally regarded as an explorer and experimenter 
proceeding by trial and error to discover the effect of 
selected schemes. Such an attitude would help to 
expedite matters in which various Government 
departments desired to investigate, and would avoid 
delay during the investigations. He further stated 
that ‘‘ The provision of really cheap gas for industrial 
purposes would in the long run go further towards, 
improying the situation in the West of Scotland than 
almost, anything else. It would appear that we are 
on the verge of a great development in coal carbonisa- 





tion, with all it connotes, and it would be very desir- 
able that we should be in @ position to take advantage 
thereof.”” He recommended for consideration by the 
Government that some State assistance might be 
offered to local authorities for the provision of modern 
sewage disposal and water facilities, the latter on a 
regional basis. Regarding financial commitments up 
to the end of April, the report states that only the 
reconditioning of the harbour at Dumbarton and the 
provision of hospitals for Greenock and for Lanark- 
shire were of a novel nature. The total commitments 
were £1,434,799 and related for the most. part to 
schemes in hand. The estimated total cost of public 
works schemes now approved was £2,421,706, of 
which £1,073,074 represented grants from the 
Special Areas Fund. 


The Loss of the “ Joseph Medill.” 


On Wednesday, July 29th, in Newcastle-upon- 
Tyne, the findings were announced of the Board of 
Trade inquiry into the loss of the all-welded motor 
ship ‘‘ Joseph Medill,’’ built by Swan, Hunter and 
Wigham Richardson, Ltd., for the Great Lakes 
service of the Quebec and Ontario Transportation 
Company, Ltd. She disappeared in August last while 
crossing the Atlantic. Judge Richardson, the Wreck 
Commissioner, presided over the Court, with Com- 
mander H. Stockwell, Captain Peirs de Legh, and 
Mr. J. L. Scott as assessors. In the opinion of the 
Court, the most likely cause of the disaster was 
impact with ice, and in view of the fact that no 
wreckage or boats were found it would appear 
that the disaster must have been a very sudden one. 
On the matter of the welded construction of the 
ship, the Court’s conclusion is that the method of 
construction by welding was prudent, and should 
have resulted in producing a seaworthy ship. At the 
hearing it was proved beyond doubt that not only 
was the workmanship put into the welding of excellent 
standard and the supervision ample, but that ail 
new problems were carefully tested and worked out. 
The construction of the ship was also the subject of 
very special attention by the builders, the Board of 
Trade surveyors, Lloyd’s Register surveyors, and 
the owner’s representative, and it is held to be incon- 
ceivable that any faulty workmanship would not 
have been detected. 


The Employment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour, it is estimated that at July 20th, 1936, 
the number of insured persons, aged 16-64, in employ- 
ment in Great Britain, exclusive of agricultural 
workers, was approximately 10,895,000. This was 
63,000 more than a month before, and 481,000 more 
than a year before. There was an improvement 
in employment, between June 22nd and July 20th, 
in the cotton industry, metal goods manufacture, 
the electric cable, apparatus, &c., industry, printing 
and bookbinding, the transport and distributive 
trades. There was also a’substantial reduction in the 
numbers unemployed in the coalmining industry, 
following the increase in those numbers for temporary 
reasons last month. On the other hand, employ- 
ment declined in building and public works contract- 
ing. At July 20th, 1936, the numbers of unemployed 
persons on the registers of Employment Exchanges 
in Great Britain were 1,285,805 wholly unemployed, 
296,007 temporarily stopped, and 70,260 normally 
in casual employment, making a total of 1,652,072. | 
This was 50,604 less than the number on the registers 
at June 22nd, 1936, and 320,869 less than at July 
22nd, 1935. The total on July 20th, 1936, comprised 
1,312,527 men, 49,193 boys, 246,145 women,’ and 
44,207 girls. 


A Transatlantic Air Service. 


On Thursday last, July 30th, Sir P. Sassoon, Under- 
Secretary of State for Air, announced that the 
approval of the Governments concerned had now been 
given to the arrangements decided on by repre- 
sentatives of the United Kingdom, Canada, the Irish 
Free State, and Newfoundland regarding the establish- 
ment of an air service across the North Atlantic. The 
arrangements were the result of discussions held in 
November last in Ottawa and referred to in a Journal 
note of November 15th, 1935, the agreed scheme 
being that mentioned in a Journal note of December 
13th, 1935. The main details are, that a joint 
operating company will be formed at the instance of 
three companies nominated by the Governments of 
the United Kingdom, the Irish Free State, and 
Canada, Imperial Airways representing Great Britain, 
who will nominate the chairman and managing 
director. The capital will be subscribed by the 
United Kingdom company as to 51 per cent. and by 
the Canadian and Irish companies as to 24} per cent. 
each. Preference will be given to the direct route 
vid the Irish Free State, Newfoundland, and Canada, 
but at first winter services may have to use the 
Azores route. Experimental flights will be conducted 
by Imperial Airways, Ltd., and, it is understood, by 
Pan-American Airways. The British Government will 
finance the experimental flights. When the com- 
pany assumes control it will receive a subsidy, of 
which Canada will contribute 20 per cent. up to a 
maximum of £75,000, and the Irish Free State 5 per 





cent. up to £12,000. The Irish contribution will 
allow the Free State Government to participate in 


the Empire Air Mail scheme without further payment. 
Each Government will arrange the necessary airport, 
radio, and meteorological facilities, and the British 
Government will pay an annual sum of £6000 to the 
Irish Government for services rendered in this 
respect. An inter-governmental committee consisting 
of four members appointed by the United Kingdom, 
Canada, the Irish Free State, and Newfoundland will 
approve proposals of the new company likely to 
affect national policy or inter-governmental relations, 
a decision being reached by a unanimous vote. 


The Engineer-in-Chief of the Fleet. 


Ir is announced by the Admiralty that Engineer 
Rear-Admiral George Preece has been appointed 
Engineer-in-Chief of the Fleet, with the rank of 
Engineer Vice-Admiral, in succession to Engineer 
Vice-Admiral Sir Harold A. Brown, to date from 
September 12th, 1936. As recorded in our Journal 
note of July 17th, Sir Harold Brown has been 
appointed Director-General of Munitions Produce- 
tion to the Army Council, and the promotion of 
Engineer Rear-Admiral Preece to fill the vacancy 
will be warmly welcomed, as an appointment which 
befits his distinguished career on both the academical 
and administrative sides of his service. Admiral 
Preece, who, since 1928, has been Assistant and 
Deputy Engineer-in-Chief at the Admiralty, was an 
Engineer Sub-Lieutenant of the year 1904, and he 
gained the Newman Memorial Prize for passing the 
best in the examination in practical engineering of his 
year. Before the war he was for about three years 
Instructor in Applied Mechanics at the Royal Naval 
College at Greenwich. From 1913 to 1916 he served 
as Engineer Lieutenant-Commander in H.M.S. 
‘** Lion ” under Earl Beatty, and was mentioned in 
despatches for his services in the action off the 
Dogger Bank. After eighteen months in the 
Engineer-in-Chief’s department at the Admiralty he 
was appointed to Keyham College to re-start the 
training of engineer officers which had _ been 
interrupted by the War. He returned to Greenwich 
as Professor of Marine Engineering from 1923 to 
1927, and then after some time as Fleet Engineer 
Officer Atlantic Fleet, he was appointed to the 
Admiralty as Assistant Engineer-in-Chief, in which 
capacity he served for six years, being appointed 
Deputy Engineer-in-Chief early in 1935. 


New Naval Orders. 


In a Journal note of last week we referred briefly 
to the placing of the orders for the two battleships 
of the 1936 Naval Programme with Vickers-Arm- 
strong, Ltd., at Walker-on-Tyne, and Cammell 
Laird and Co., Ltd., at Birkenhead. In making 
this announcement in the House of Commons on 
Wednesday, July 29th, Sir Samuel Hoare, the First 
Lord of the Admiralty, stated that the arrangements 
for laying down these ships were being made in full 
accordance with the declared policy of the Govern- 
ment to press on with the naval replacement and 
new construction programme with all possible speed. 
It was the intention, he said, that the keels should 
be laid at the earliest moment permitted by the 
Washington Naval Treaty, namely, in January, 
1937. In order to achieve that object it was essential 
to order the vessels now. Although complete 
specifications would not be ready until October, there 
was sufficient information available to enable the 
contractors to prepare for laying the keels in January 
next. The contracts are to be accepted now, subject 
to the settlement of price at a later date. 


The Third World Power Conference. 


Ir was announced by the British National Com- 
mittee of the World Power Conference on Wednesday 
last, July 29th, that the official delegates to repre- 
sent the Government of the United Kingdom at the 
Third World Power Conference and Second Congress, 
International Commission on Large Dams, of the 
World Power Conference had been nominated by the 
Prime Minister. The Conference and the Congress 
will be held concurrently in Washington, D.C., by 
invitation of the American Government, between 
September 7th and September 12th of this year. The 
British delegates are :—Viscount Falmouth, Vice- 
President of the Conjoint Conference of Public Utility 
Associations; Mr. N. G. Gedye, M. Inst. C.E., 
British delegate to the International Commission on 
Large Dams of the World Power Conference ; Mr. T. 
Hardie, M. Inst.C.E., a director and formerly chief 
engineer of the Gas Light and Coke Company, and 
Past-President of the Institution of Gas Engineers ; 
Mr. J. M. Kennedy, M. Inst. C.E., M.L.E.E., Electri- 
city Commissioner, President of the Institution of 
Electrical Engineers ; Dr. F. M. Lea, D.Sc., F.LC., 
Senior Scientific Officer of the Building Research 
Station of the Department of Scientific and 
Industrial Research ; Mr. Charles H. Merz, M.1.E.E., 
D.Se. ; Sir Archibald Page, M. Inst. C.E., M.1.E.E., 
the Chairman of the Central Electricity Board ; 
Mr. C. Rodgers, B.Sc., B.Eng., M.I.E.E., Deputy 
Director, British Electrical and Allied Manufac- 
turers’ Association; Dr. F. S. Simnatt, D.Se., 
M.Sc. (Tech.), F.1.C., Director of Fuel Research, 
Department of Scientific and Industrial Research, 
and Mr. E. T. Williams, M.I.E.E., Assistant Director 
of Electrical Engimeering, the Admiralty. 
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NOMENCLATURE, NOTATION, AND DEFINITIONS. 


Necessity for Systematised Natation.—In any branch 
of applied science, the advantages of a uniform 
system of notation call for little emphasis, but in the 
ease of gear design the need is greater than usual. 
For the subject is not one which interests a few 
specialists alone; on the contrary, nearly every 
mechanical engineer finds it necessary to take at least 
an occasional interest in it. It is precisely from the 
intermittent nature of such interest that the systema- 
tisation of technique at every possible point derives 
its importance, constituting as it does both an aid 
to memory and a means of saving time and effort. 

From the viewpoint of the specialist or serious 
student, systematic notation has the further advan- 
tage that, if generally adopted, the published matter 
of different authorities would, by its uniformity of 
language and symbol, be more readily understood, 
receive more attention, and permit of easier com- 
parison. Further, it can serve the very valuable pur- 
pose of indicating, almost automatically, the essen- 
tially similar nature of problems which, by reason of 
the great variety of gear types, may at first sight 
appear to be quite unrelated to each other. 

The difficulties in the way of such systematisation 
are, first, the establishment of a co-ordinating body 
to carry out the work, and second, the securing of 
general acceptance of the results. In the United 
States of America the question has been dealt with 
by the American Gear Manufacturers’ Association, and 
standard notation and definitions have been drawn up 
and are now in general use in that country. Since no 
corresponding body exists in Great Britain, a similar 
course was not possible. The system presented in the 
following was therefore developed by the author over 
a period of years in connection with the technical 
work and publications of David Brown and Sons 
(Hudd.), Ltd. It was later accepted by the Institu- 
tion of Automobile Engineers, and with the setting up 
of a sub-committee on gears by the British Standards 
Institution the system was embodied in a progressive 
degree in the B.S. specifications for gears, as far as 
the scope of those specifications allows. 

In presenting, for reference purposes, the nomen- 
clature and notation of a rather intricate subject, 
some little anticipation of later matter is inevitable. 

Basis of System of Notatvon.—The system is based 
on @ recognition of the fact that, however dissimilar 
the different types of gear may appear to be, certain 
essential elements are present in, and common to, 
all of them. Any one of these elements may therefore 
have the same name regardless of the type of gear, 
and bear the same symbol. Similar data, for example, 
are required in order to specify the form of the teeth 
of a helical or spiral gear or the threads of a worm. 

In the allocation of symbols it is useful so to choose 
them that they assist memorisation or recognition. 
This has been done where possible, although owing 
to the shortage of symbols available, some exceptions 
to this rule could not be avoided. In order to dis- 
tinguish between dimensions of the same character, 
but different magnitude or application, capital and 
small letters are used for the wheel and pinion respec- 
tively, in conjunction with suffixes for further sub- 
division. Pitch diameter, for example, is represented 
by D for the wheel and d for the pinion, whilst the 
‘base ” diameters are denoted by D, and d, respec- 
tively. A suffix may indicate either the type or the 
application of a dimension. Greek characters are 
used to indicate angular dimensions only, suffixes 
serving to distinguish between wheel and pinion 
where necessary. 

It is realised that to many shop men and others 
who have been accustomed to work from sources of 
reference of the “ hand-book” or “ pocket-book ”’ 
type, a Greek character followed by a suffix appears 
to savour almost of the oceult in comparison with a 
compound symbol of the elementary mnemonic 
type, as exemplified by the A.G.M.A. designation 
BCD for “ base circle diameter.”” Once familiarity 
with the principle has been acquired, however, it will 
be found to have many advantages, since the more 
important dimensions are represented in terms of 
character rather than of literal name, and are therefore 
more readily recognised ; whilst the actual writing 
of the symbols during mathematical manipulation is 
easier. 

NoTaTION AND DEFINITIONS. 


In the following only the various forms and adapta- 
tions of cylindrical and conical gears will be dealt 
with, but since these embrace spur, helical, spiral, 
and worm gears in the one case, and all forms of 
straight and spiral bevel gears in the other, nearly all 
practical requirements are covered. Such special 
cases of skew gears as may arise can easily be dealt 
with by an extension of the system without difficulty 
or ambiguity. 

The notation and definitions given below are pre- 
sented in sections in the order of development. 





Dimensions Relating to Pitch Surfaces.—The teeth 
of all cylindrical and conical gears are proportioned 
from data based on the relative shaft position and 
on the form of the ‘ pitch surfaces.” 

The pitch surfaces are those imaginary surfaces of 
revolution, described about the axes of the gears, 
which roll together without slip when the shafts 
rotate with their respective specified speeds. The 
pitch surfaces make contact along a line termed the 
pitch surface generator. The pitch circles are selected 
sections of the pitch surfaces. The pitch point is the 
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FIG. 16-SHAFT ANGLE, CENTRE DISTANCE, AND 


PITCH DIAMETERS 


point of contact of the pitch circles in any selected 
section. 
The following dimensions are illustrated in Fig. 16. 
C Centre distance. The perpendicular distance 
between the axes. 

Shaft angle. The angle subtended at the 
common perpendicular by shafts having 
opposite directions of rotation (see also 
** Conventions ”’). 

Pitch diameter of wheel. The diameter of 
the pitch circle of the gear having the 
larger number of teeth. 

Pitch diameter of pinion. The diameter of 
the pitch circle of the gear having the 
smaller number of teeth; alternatively, 

Pitch diameter of worm. The diameter of 
the cylinder which touches the pitch 
cylinder of the worm wheel. 

Diameter ratio. The ratio of the pitch 
diameter of the wheel to that of the 
pinion or worm. 

Extension of centre distance. The amount 
by which the actual centre distance 
exceeds the nominal centre distance, if 
any such change is made. 


Dimensions Relating to Teeth and Pitch.—The tooth 
spiral is the curve along which the surface of a tooth 
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FiG. 17—TOOTH SPIRAL 


intersects the pitch surface (see Fig. 17). Pitch is the 
spacing of the tooth spirals round the pitch surface 
measured in an appropriate direction. 


T Number of teeth in wheel. 
t Number of teeth in pinion (or worm). 
R Ratio. The ratio of the number of teeth in 
the wheel to that in the pinion (or worm). 
p Circular pitch. The distance between 
similar faces of successive teeth measured 
round the pitch circle. 








P Diametral pitch. An indirect measure of 
pitch, obtained by dividing = by the 
cireular pitch. 

m Module. An indirect measure of pitch, 
obtained by dividing the pitch by x. 

co Spiral angle. The angle at which a tooth 
spiral intersects a plane containing the 
axis of the gear. 

2 Lead angle. The complement of the spiral 
angle. 

L Lead. The distance, measured in the direc- 
tion of the axis, which a helix advances 
per revolution. 


Suffixes.—The following suffixes indicate the appli- 
cation of a dimension :— 


Pp Dimension applied to a pinion. 
w Dimension applied to a worm. 
W Dimension applied to a wheel. 


The following suffixes indicate the character of a 
dimension :— 


n Normal. A dimension measured in a direc- 
tion or in a plane perpendicular to a tooth 
iral. 
a Axial. A dimension measured in a direction 
or in a plane parallel to the axis of a gear. 
t Transverse. A dimension measured in a 
plane perpendicular to the axis of a gear. 
o Base. A dimension of a circle, cylinder, or 
helix from which an involute curve or 
surface is derived. 
v Virtual. A virtual dimension or quantity. 
g Generation. A dimension employed during 
the generation as distinct from the opera- 
tion of a gear. 
ce Chordal. Measured along or from a chord. 


Tooth Parts——The teeth of gears are usually, 
although not necessarily, disposed partly above and 
partly below the pitch surface, as shown in Fig. 18. 
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Fic. 18—TOOTH PARTS 


The following names are given to the parts which make 
up a gear tooth. 

The blank is the member before the teeth are cut. 

The crest is the portion of the original periphery 
left untouched during the cutting of the teeth. 

The addendum circle is the circle containing the 
crests of the teeth. 

The face is the portion of the active tooth surface 
above the pitch surface. 

The flank is the portion of the active tooth surface 
below the pitch surface. 

The tip is the edge at which the face meets the crest. 

The root is the material at the bottom of the tooth. 

The clearance curve is the curve joining the flanks 
and bounding the bottom of the tooth space. 

The fillet is the portion of the clearance curve join- 
ing the flank to the bottom of the tooth space. 

The dedendum circle is the circle touching the 
bottoms of the tooth spaces. 

Easing is an arbitrary modification to the tooth 
profile, whereby a small amount‘of material is removed 
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Fic. 19—-TOOTH DIMENSIONS 


from the face towards the tip (sometimes called “‘ tip 
relief ’’). 

Rounding is the addition of a radius to the end edges 
of a tooth in order to facilitate the engagement of a 
sliding gear. ‘‘ Chamfering ”’ serves the same purpose. 

The pitch line is the line of intersection of the active 
tooth surface with the pitch surface, and is not to be 
confused with ‘‘ pitch circle.” 

Tooth Dimensions.—The dimensions which, in addi- 
tion to the pitch, determine the shape of gear teeth 
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are shown in Figs. 19 and 20, and have the following 
definitions and symbols :— 


v Pressure angle. The angle between the 
common normal to the profiles of two 


gear teeth at a point of contact and | 


the common tangent to the pitch sur- 
faces at the pitch point. Without 
suffix, the angle is understood to be 
measured in the transverse plane. When 
it must be distinguished from pressure 
angles measured in other planes it is 
written }; (transverse pressure angle). 
Yn Normal pressure angle. The pressure angle 
measured in a plane containing the 


TRANSVERSE SECTION. 





AXIAL SECTION. 
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FIG. 20—PRESSURE ANGLES 


common perpendicular and normal to the 
tooth spiral at the pitch point. 

Axial pressure angle. The pressure angle 
measured in the plane containing the 
axis. 

Addendum. The height from the pitch 
circle to the crest. 

Addendum of pinion or worm. 

Addendum of wheel. 

Dedendum. The depth from the pitch circle 
to the bottom of the tooth spaces. 

Dedendum of pinion or worm. 

Dedendum of wheel. 

Clearance. The minimum radial distance 
between the crest of a tooth and the 
hottom of the tooth space of the mating 
teeth. 

Outside diameter. The diameter of a 
circle containing the crests of the teeth 
(addendum circle). 

} Outside diameter of pinion or worm. 

Outside diameter of wheel. 

, Root diameter. The diameter of a circle 
containing the bottom of the tooth 
spaces (dedendum circle). 

t Root diameter of pinion or worm. 

I Root diameter of wheel. 

f Face width. The length of the teeth 
measured in a plane containing the axis 
of the gear. 

fp Face width of worm. 

fw Face width of worm wheel. 

q Circular thickness. The distance between 
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FIG. 21—TOOTH THICKNESS DIMENSIONS 
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opposite faces of the same tooth measured 
round the pitch circle (see Fig. 21). 

gn Normal thickness. The distance between 
opposite faces of the same tooth measured 
along a helix normal to the tooth helix. 

gc Chordal thickness. The distance between 
symmetrical points on opposite faces of 
the same tooth measured along a chord. 

gne Normal chordal thickness. The distance 
between symmetrical points on opposite 
faces of the same tooth measured along a 
chord normal to the tooth helix. 

Jee Constant chord. The chord joining those 
points, on opposite faces of a tooth, which 
make contact with the mating teeth when 
the tooth is symmetrically placed in 
relation to the pitch point. 


mating tooth extends into the tooth space 
measured from the addendum circle. 
h, Calipered height. The height of the crest 
above a chord along which tooth thick- 
ness is measured. 
w Whole depth. The radial distance from the 
addendum circle to the bottom of the 
tooth space. 
Backlash. The possible free movement of a 
gear when the mating gear is held. It 
implies, and is measured by, the com- 
ponent of the movement measured nor- 
mal to the tooth surfaces. 
Pitch error. The amount of deviation in 
tooth spacing from the theoretical pitch. 
Accumulated pitch error. The algebraic sum 
of all the pitch errors in any group of con- 
secutive teeth or threads. 
Profile error. The maximum deviation of 
the working profile of a tooth from the 
theoretical or specified profile. 
Tooth bearing. The area and/or location of 
that portion of the nominally effective 
tooth surface over which contact actually 
occurs. 


Involute Surfaces.—The following terms relating 
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FIG. 22—ELEMENTS OF INVOLUTE SURFACES 


to involute surfaces are illustrated in Fig. 22 :— 


Base circle. A circle from which an involute 
curve is derived. 

Base cylinder. A cylinder from which an 
involute surface is derived. 

d,, D, Basediameter. The diameter of a base circle 
or base cylinder. 
ro Base radius. The radius of a base circle or 
base cylinder. 

Involute helicoid. A helicoidal or screw 
surface, the transverse section of which 
is an involute to a circle concentric with 
the axis. 

Base helix. The helix, lying in the base 
eylinder of an involute helicoid, from 
which the involute curve on every trans- 
verse section originates. 

6, Base spiral angle. The spiral angle (g.v.) 
of the base helix. 

» Base lead angle. The lead angle (q.v.) of the 
base helix. 

Generating line. The tangent to the base 
helix. 


Worm Gears.—The following terms are used in con- 
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FIG. 23—ADDITIONAL DIMENSIONS FOR WORM GEARS 


nection with worm gears only and are illustrated in 
Fig. 23 :— 


Sew Effective face width of wheel. The face 
width from which the “ wear” capacity 
of a worm wheel is calculated. 

l, Root length. The length of the curved root 
of the teeth of a worm wheel projected 
on to the axial section. 

G Throat diameter. The diameter over the 
crests of the teeth of a worm wheel 
measured in the central plane. 

A, Addendum increment. The increase in radius 
from the throat to the maximum dia- 
meter of a worm wheel. 

6 Rim angle. The semi-angle subtended by 
the rim section at the axis of the worm. 





h Working depth. The depth to which the 





nection with bevel gears only and are illustrated in 
Fig. 24 :— 

C Cone distance. The distance from the apex 
to the pitch circle measured along the 
pitch cone. 

68 Pitch angle. The angle between the pitch 
cone generator and the axis. 

Back cone. The conical surface, normal to 
the pitch cone, which bounds the large 
end of the teeth. 

Back angle. The angle between the gene- 
rator of the back cone and the axis. It 
is usually the complement of the pitch 
angle. 

y Face angle. The angle between the crests 
of the teeth and the axis. 

e Root angle. The angle between the bottoms 
of the tooth spaces and the axis. 






Diameter 





Locating Face 


= wae —Pitel 


‘ Apex Distance 
Tip Distance Increment e: 


Tip Distance me a j 


BEVEL GEARS 


& 


“Tue Excinecen” 


FiG. 24—ADDITIONAL DIMENSIONS FOR 


a Addendum angle. The angle between the 
crest of a tooth and the pitch cone 
generator. 

8 Dedendum angle. The angle between the 
bottom of a tooth space and the pitch 
cone generator. 

ae, Ae Addendum inerement. The semi-difference 
between the outside and the pitch 
diameters. 

Tip distance. The distance from the tip of 
the tooth on the back cone to the locating 
face measured parallel to the axis. 

Tip distance inerement. The distance from 
the tip of the tooth on the back cone to 
the pitch circle measured parallel to the 
axis. 

Apex distance. The distance from the 
locating face to the apex measured 
parallel to the axis. 

Factors in Performance. 

E Efficiency. 

F Tangential tooth load. 

F,; Tangential tooth load per inch of face 
width. 

F, Axial tooth load. 

F, Normal tooth load. 

n Speed of pinion, r.p.m. 

N Speed of wheel, r.p.m. 

S» Berding stress. 

8. Surface stress. 

X Speed factor. 

Y Strength factor. 

Z Zone factor. 

@ Angle of friction. 

u Coefficient of friction. 

(To be continued.) 








HIGH-SPEED TRAIN OPERATION IN AMERICA. 


In a recent paper before the American Association of 
Railroad Superintendents, Mr. B. T. Anderson discussed 
signalling for high-speed train operation. An abstract 
of his paper given in Railway Age says that the advance in 
scheduled high-speed train service in the United States 
in the last five years is without parallel in the world. 
From about thirty regular runs in 1930 timed at 60 m.p.h. 
and over, the number at the end of 1935 had increased 
to over 400, while the mileage had increased from about 
1100 to over 19,000. Record scheduled speeds of 88-9 
m.p.h. for 41-5 miles on the Chicago, Milwaukee, St. 
Paul and Pacific’s ‘“‘ Hiawatha”; 75-6 m.p.h. for 40-3 
miles on the Pennsylvania’s ‘“‘ Union”; 74-5 m.p.h. 
for 54-6 miles on the Chicago, Burlington and Quincy’s 
“St. Paul Zephyrs”; and 65-5 m.p.h. for 1048 miles 
on the Union Pacific’s “City of Denver,” the fastest 
in the world for distances of 800 miles or more, indicate a 
few of the high-speed trains on regular runs. A survey 
made of forty-three high-speed passenger train routes 
shows that of the 30,000 route miles in operation, the 
block system is used on 29,000 miles, or about 97 per 
cent. of the territory. Automatic train control, including 
train stop and speed control, is in operation on about 
7000 miles, while continuous cab signals are used on 
about 6000 miles, a total of 9300 miles of the two devices. 
In addition, about 400 miles are equipped with centralised 
traffic control, while trainsare operated by signal indica- 








Bevel Gears.—The following terms are used in con- 





tion without superiority of trains on about 2000 miles. 
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The Golden 


No. 


Gate Bridge. 


III. 


(Concluded from page 108, July 31st.) 


Main Towers. 

AR both towers are identical in all main features 

a description of one will be sufficient. Each 
tower consists of two posts or columns composed 
of ninety-seven rectangular cells that decrease in 
number from the base upward. Each cell is 3}ft. 
square and fashioned of steel plates fin. thick, 
strengthened internally with riveted angles. By 
reducing the number of cells at successive levels, the 
posts have been given a tapered appearance, with 
broken lines that add to their architectural grace. 
The uppermost section of each post is made up of 
unit cells that have an area of 3670 square inches, 
while the cellular units just above the base of each 
leg have an individual horizontal section of 7192 
square inches. The base of each leg covers an area 
of 32ft. by 53ft., and there has been worked into. each 
tower a total of 21,500 tons of steel, most of which 
was prefabricated in sections in the eastern’ part of 
the United States and carried to San Francisco 
in ships. At their bases, each tower has a spread of 
122ft. The average weight of the fabricated units 


three segments, 21ft. long, 10ft. wide, and 10ft. 6in. 
high. 


CaBLE ANCHORAGES. 


The anchorages at the north and south ends 
of the bridge are partly embedded in the rock at 
their respective sites—that is, in Marin sandstone 
on the north side of the Golden Gate, and in serpentine 
on the San Francisco side. The excavations for the 
two anchorages on the San Francisco shore were 
carried somewhat deeper than on the Marin shore to 
assure the desired bond with the serpentine. The 
bottom of the excavation for the anchorages was 
deeply grooved transversely to provide thoroughly 
effective bonding between the rock and the base 
blocks of the anchorages. Each of the four anchorages 
for the two suspension cables is made up of three 
parts—the base block, the anchor block, and the 
weight block. The lowermost, or base block, was 
poured so as to give its rearward sloping upper surface 





a stepped finish to key with the concrete of the anchor 
block poured upon it after the vertical steel girders 





positions in the cable—the number of individual 
wires therefore in the several strands ranges from 
256 to 472 wires, and each wire is 0-196in. in dia- 


meter. After spinning, all the strands, which are 
ranged parallel with one another, were compacted 
by squeezing machines, each of which is equipped 
with twelve hydraulic jacks that can be operated by 
a special liquid, and the jacks make it possible to 
apply to the strands during compaction a pressure 
of approximately 4000 Ib. per square inch. To keep 
the cables compacted they are banded at regular 
intervals, and the final work in their fabrication con- 
sisted of wrapping them circumferentially with an 
envelope of steel wire. 

Both the arrangement of the sixty-one strands 
forming each of these suspension cables and the pro- 
cedure and facilities employed in spinning the strands 
mark a long step forward in the art, as practised in 
the United States. The contractor who has pro- 
vided the cables for the Golden Gate Bridge also 
furnished the cables for the George Washington 
Bridge, and the procedure adopted in the case of the 
Golden Gate Bridge reflects some of the things learned 
in doing work between 1929-30 on the George Wash- 
ington Bridge. 

‘As designed and contracted for, the sixty-one 
strands of each main suspension cable were to have a 
hexagonal arrangement im cross section after com- 
pacting—allowing for an ultimate disposition of the 
component strands that would result in a lateral 
spread in which the horizontal axis would be greater 
than the vertical axis. This does not subscribe to 








MARIN TOWER UNDER ERECTION 


of the tower legs is 45 tons, and the heaviest members 
that had to be lifted and placed in the structure repre- 
sented a load of 85 tons. The tower above the road- 
way is stiffened transversely by four horizontal 
braces without diagonals. The bracing below the road- 
way consists of two diagonally placed panels. The 
tower legs and the braces were erected by means of a 
creeper traveller, which climbed between the legs 
as they were raised. The traveller was equipped with 
two derricks, with 90ft. booms, and each was capable 
of lifting a load of 60 tons. At each stage of its ascent 
the creeper traveller was held in its position by four 
big plungers that entered a corresponding number of 
holes in the erected steel. The work of erection was 
started on the south tower on February Ist of the 
year gone, and the last of the steel was in place by 
the end of June following. The contractor was 
required to have the tower completed by September 
Ist, and by saving sixty days he won a bonus of 
90,000 dollars. This meant that the bridge could 
be opened to traffic that much earlier and be earning 
money. The upper. sections of the towers are of 
silicon steel, and the lower ones are of carbon steel. 
The assembling of each tower required the driving 
of 600,000 rivets. in the field, and the rivets were 
heated at strategically located forges, and blown to 
the riveting gangs through flexible pneumatic tubes. 
This reduced the hazards and uncertainties incidental 
to hand passing. The north tower was finished 
months before the erection of the south tower was 
taken in hand. The two cable saddles on top of 





each tower are 170-ton castings, each made up of 





WeEsT FOOTBRIDGE AND PYLON 


and the attached steel eye-bars were in place. The 
weight block is the topmost part of each anchorage 
and not only adds to the direct resistance offered 
to the pull of the cable, but exerts a vertically down- 
ward force that transfers the cable stresses to the 
foundation rock. Each of the south anchorages, 
with its associate cable housing, is made of 65,750 
cubic yards of concrete. Within each cable housing, 
the end of the cable is splayed so that each of its 
component strands may be secured to its proper 
anchorage eye-bar link—each eye-bar consisting of 
several links extending to the associate girder at the 
rear of the anchor block. 

At the inshore end of each side span the cables 
pass through the pylons at those points, namely, 
Pylon North 1 and Pylon South 1, on their ways to 
their several anchorages.. Within these two pylons, 
each cable is there restrained from vertical move- 
ment by a series of six wire-cable tie-downs passing 
over a sleeve, fitted with bronze shoes, on the cable 
and connected to steelwork below in the concrete 
body of. the corresponding column of the pylon. 
The tie-downs will maintain the relation between the 
ends of the side span and the connecting approach 
roadway, so that no vertical play, due to expansion 
and contraction of the cables, will take place at 
these junctions. 


Matn SUSPENSION CABLES. 


Each main suspension cable is made up of sixty-one 
strands, and, contrary to previous. practice, the 





strands differ in size, depending upon their respective 





CABLE SPINNING 


EQUIPMENT AT TOWER FOR 


the theoretically perfect and desired cross section of 
such a cable, and after the contract was awarded the 
contractor, John A. Roebling Sons Company, pro- 
posed that the design be so modified that the cable, 
in cross section, should be curved at the top and the 
bottom with the vertical sides straight. By this 
change the strands are arranged in nine parallel 
vertical lines, the centres of the strands forming 
a line being upon the given vertical axis. To achieve 
this, the number of wires in the various strands is 
not uniform as heretofore, but it has thus been found 
possible to produce a cable which, where it passes 
through a saddle, comes considerably closer than pre- 
viously to subscribing to the outline of a perfect 
circle. Cast zine fillers are inserted between the two 
sides of a saddle and the straight upright sides of the 
new form of cable to prevent any lateral displacement 
of the strands after they are arranged in vertical rows ; 
and the fillers, of course, are modelled to suit the shape 
of the respective voids in which they are inserted. 
It is believed that the new cables will be better able 
to meet the changing stresses of service than cables 
in which the strands are arranged to produce a hexa- 
gonal cross section, and it is reasonable to assume that 
the Golden Gate cables will have a lower vertical 
displacement of their component wires than those 
other cables in which the strands are laid in hori- 
zontal rows. Before compacting, the strands of the 
Golden Gate Bridge cables were kept in their relative 
positions to, one another and held apart vertically 
by spacers, which permitted the air to circulate freely 
between them and so maintain a uniform temperature 
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throughout all the associate strands. This has aided 
in bringing about final and relatively speedy adjust- 
ment of the strands. 

It will be recalled that during most of the spinning 
of the cables for the George Washington Bridge that 
work was done with carriages equipped with single 
spinning wheels—each spinning wheel making a com- 





doubts had existed as to the practicability of such a 
rig. There were some drawbacks that called for 
further study. 

When work was-started on the cables for the 
Golden Gate Bridge, arrangements were made for the 
use of carriages equipped with two spinning wheels, 
and a further potential gain in stringing speed was 





terminal and brought back a similar number of wires 
on its return run. During a co-operating round trip 
of two carriages they were.ablé to string a total of 
eight..wires from anchorage to.anchorage, while the 
four carriages duplicated that performance. Thus, 
in a given period, sixteen wires were strung on the 
Golden Gate Bridge, as against four on the George 





HYDRAULICALLY-OPERATED CABLE COMPACTOR AT WORK 3 


plete run from one anchorage to the other, and during 
that run stringing two wires in a given strand. The 
two wires were the two members of a single loop, 
and one wire was “ dead ” or fastened at the anchor- 
age end, while the top wire was paid out from a reel 
as the carriage was drawn toward the far. anchorage. 
The carriage was pulled along the tramway cable at 





SPINNING WHEELS AT TOWER STATION 


a speed of 650ft. per mmute, which was 200ft. 
faster than the stringmg speed on the Delaware 
River Bridge, built between 1924-25. Just before the 
cables were completed for the George Washington 
Bridge, the contractor spun two strands with a 
carriage equipped with two spinning wheels, and the 
performance was generally satisfactory, although some 





counted upon through the adoption of a distinctly 
novel departure in wire-stringing practice. That is 
to say, instead of having each carriage travel on each 
run the total distance between opposing ‘anchorages, 
two tramways instead of one tramway were sub- 
stituted, and the run of a carriage ended in mid span, 
at which point was to be established a transfer station 
where the loops of wires drawn outward from the 
north anchorage would be shifted to the carriage 
arriving simultaneously at the transfer station from 
the south anchorage, and, conversely, the loops of 
wire from the south carriage would be shifted to the 
spinning wheels on the north carriage, after which 
the two carriages would return to their i 
starting points. This modification has made it 
possible to increase virtually two-fold the stringing 
speed attained on the George, Washington Bridge, 
while the double-wheel carriage was in experimental 
service. In earlier cable spinning, the hauling rope 
was an endless line that extended from anchorage to 
anchorage and back to the starting poimt. On the 
Golden Gate Bridge the hauling ropes, also endless 
loops, were run from the drivmg machines at one 
anchorage to the top of the remoter tower, while the 
driving ropes from the farther anchorage also followed 
a corresponding course to the tower near the distant 
shore. This may appear somewhat complex, but, in 
fact, the arrangement was withal fairly simple, and 
proved more desirable than any other suggested sub- 
stitute. In practice, four carriages were used in 
stringing the wires for each cable—when two of the 
carriages were at the transfer station in mid-span 
the two other carriages were at their respective 
anchorage terminal point, and the synchronised 
movements of the four carriages were under the direct 
control of a dispatcher located in a central office pro- 
vided with a comprehensive signalling and communica- 
tion system that kept him completely informed as 
to the positions of the carriages and the timeliness 
of every move to be made. 

At a linear speed of 650ft. per minute, a carriage 
took approximately 6} minutes on a run between an 
anchorage and the transfer station at mid-length of 
the span, and the average time required to shift the 
loops of wire from the spinning wheels of one carriage 
to the spinning wheels of another carriage ‘was half 
a minute, after which the two carriages were ready to 
reverse their movements and return to their respective 
starting pomts. There were four carriages stringing 
wires for each cable. A carriage handled two loops or 
four wires as it was hauled away from its anchorage 





Washington Bridge, when the double spinning wheel 
carriage was first tried out. On the George Wash- 
ington Bridge the rate of strimging reached as much 
as 61 tons in the course of a day on a cable, while it 
was found possible to string 271 tons per diem 
per cable in the case of the Golden Gate Bridge. 
Ultimately, as the men acquired greater co-opera- 
tive skill, the Roebling engineers adopted carriages 
fitted with three spinning wheels each, and by so 














CABLE SADDLE ON MARIN TOWER 


doing they increased the rate of stringing 50 per 
cent., and made it possible for the carriages to place 
twenty-four wires simultaneously in a cable instead 
of four, as had generally been the case in previous 
bridges. The spinning of the cables of the Golden 
Gate Bridge was started on November 11th, 1935, 
and the work was completed on May 20th of’ this 
year—twenty-six days earlier than the schedule set 
for that job. 
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Each main cable contains 27,572 wires and a total 
of 16,750 tons of wire. Into the two cables have been 
worked 80,000 miles of wire. In the case of the George 
Washington Bridge, each cable has a diameter of 
36in., a length between anchorage of 5270ft., and is 
composed of sixty-one strands of 0-196in. wire, 
having a total weight of 7125 tons. The George 
Washington Bridge has four cables, whereas the 
Golden Gate Bridge has two. As can be seen, never- 
theless, the tonnage of wire in the two Golden Gate 
cables is slightly more than 50 per cent. greater 
than that of the four cables of the George 
Washington Bridge. The spinning, however, was 
four times faster in the later structure by reason 
of mechanical improvements and the methods 
devised for doing the work. This was achieved with- 
out actually increasing the spinning wheel speed. 
Confusion at the transfer station in mid-span was 
obviated by spraying distinctive colour coats on 
certain of the wires, so that the adjusters at the 
station, who shifted the wires manually, could do their 
work surely and rapidly. 

In the past, the customary practice has been to 
remove the foot-walk cables after they had served 
their purpose in connection with the construction of 
the main suspension cables and then to cut the foot- 
walk cables into the prescribed lengths and to fit them 
to serve as suspender ropes for the deck. For the 
Golden Gate Bridge the suspenders have been cut to 
length and socketed from unused cable at the plant 
of the contractor, and then marked, reeled, and 
shipped from Trenton, N.J., to San Francisco. This 
change in procedure will undoubtedly save consider- 
able time and have other advantages. The foot- 
walks have been sustained by parallel lines of cables 
weighing but 5lb. per linear foot, and one foot- 
walk is carried on twelve such cables, while the other 
is supported by thirteen. This arrangement has 
reduced by quite 60 per cent. the load on the hoisting 
engines used in lifting and stringing the foot-walk 
cables. The tramway sheaves used in connection 
with the spinning of the cables for the Golden Gate 
Bridge have been carried by an independent overhead 
catenary system instead of employing the facilities 
heretofore used for such work. This arrangement has 
saved weight and has contributed to the stability of 
the footbridges which have been sustained by their 
own cables. This stability is of importance because 
of the high winds that prevail at times at the Golden 
Gate, where the winds sweeping in from the ocean 
strike the bridge broadside on. The steadiness of the 
footbridges has been such that the workmen could 





continue spinning operations with winds having a 
maximum velocity of 45 m.p.h. The catenary system 
provided for the spinning carriages has been used to 
facilitate the manceuvring of the compactors and the 
serving or external wrapping machines, the placing 
of the cable bands, and the adjustment of the deck 
suspenders. Recurrent fogs, characteristic of the San 
Francisco Bay region at some seasons, would have 
slowed. up cable spinning and associate work had not 
unusually elaborate and complete systems of com- 
munication and control been provided. Foresight 
has thus offset the vagaries of Nature and made it 
possible for the workers to carry on under conditions 
that otherwise would have proved extremely hamper- 
ing and even obstructive. 

The computed load of the bridge is 22,000 lb. per 
linear foot, and the design live load is 4000 lb. per 
linear foot. The load supporting capacity of the two 
cables is 2-6 times the maximum load. The hori- 
zontal wind force to which either tower will be sub- 
jected is stated to be 1,900,000lb. The bridge is 
designed to be safe against a wind pressure of 30 lb. 
per square foot. At each tower the deck structure 
will be provided with an expansion joint to take care 
of any longitudinal changes due to temperature 
variations. In short, the physical requirements of the 
structure have been most carefully considered in 
every particular, and unrivalled as the Golden Gate 
Bridge will be when ready for service, as a technical 
achievement it probably is a milestone along the way 
to still greater spans. Despite all the hazards con- 
nected with such an undertaking, it was reported, in 
April of the current year, that there had been no 
permanent injuries nor a single death up to that time 
on the work. 

The engineering staff is composed of the following 
members :—Joseph B. Strauss, chief engineer ; O. H. 
Ammann, Charles Derleth, jun., and Leon S. Moisseiff, 
consulting engineers ; Andrew C. Lawson, consulting 
geologist ; and Irving Morrow, consulting architect. 
The general manager is James Reed, The following 
concerns are the principal contractors :—McClintic- 
Marshall Corporation, steel for towers and super- 
structure ; John A. Roebling Sons Company, cables, 
suspenders, and accessories ; Pacific Bridge Company, 
San Francisco pier and fender and Marin pier ; 
Barrett and Hilp, cable anchorages and piers for 
approach spans; Pomeroy and Raymond Concrete 
Pile Company, approach spans; Eaton and Smith, 
Presidio approach spans; and Alta Electric and 
Mechanical Company, Inc., electrical construction and 
installation. 








Water Vapour (Vacuum) Refrigeration. 


By WILLIAM T. TAYLOR, M. Inst. C.E., M.LE.E., &c. 
No. I. 


HIS system uses only water and steam to produce 
cold, the water being cooled to low temperature 
by evaporating a very small part of it at low absolute 
pressure, 7.e., water as the refrigerant is alternately 
vaporised and liquidified to produce cold. The 
ordinary phenomenon of water as a refrigerant is 
such that by artificially reducing the pressure on it, 
the water is made to boil at a point very much below 
normal temperature, thus making it almost perfectly 
suited to moderate temperature refrigeration or cool- 
ing, such as general application to the cooling of 
foods and liquids and gases, the cooling of deep mine 
workings, cooling of cargo on board ships and maga- 
zines on board battleships, heat exchange in processes 
and products in the various industrial operations for 
temperatures between a minimum of about 35 deg. 
Fah. to a maximum of about 65 deg. Fah., or higher, 
also suited where constant temperature or/and 
humidity are needed to produce better products 
and/or give greater comfort. In this system, advan- 
tage is taken of an old principle which permits the 
ordinary freezing point of water to become its boiling 
point so that the very characteristics which make 
water unsuitable for very low temperatures adopt it 
especially for general air conditioning and comfort 
cooling. 

To the wider use now made of air conditioning in 
mines and industries and places of entertainment, and 
to the increasing number of new applications for 
cooling as aids to industrial processes and betterment 
of foods and other products, this method of manu- 
facturing cold seems to have spanned a gap long recog- 
nised as commercially impossible. The desired 
vacuum and compression can now be obtained and 
maintained in the simplest way and for the least 
relative cost in plant and energy consumption; in 
fact, the initial investment for plant is less than for 
any other system. The water vapour system may be 
installed almost anywhere, indoors or outdoors ; 
if offers greater reliability and flexibility in opera- 
tion ; it requires no heavy foundations ; it is easier 
and cheaper to install and operate; there is total 
absence of chemicals, smell, poisonous fumes, danger 
of explosion, &c.; it offers greater adaptability to 
general working conditions; it has more desirable 
partial-load characteristics; its upkeep costs and 





electric power costs are lower; refrigerant does not 
have to be drawn off and it can be circulated so 
that there is no transfer loss or loss of charge, and the 
refrigerant can be cooled down to the desired con- 
dition in a minimum of time; refrigerant does not 
have to be stored in containers during the cold winter ; 
it operates without chemicals of any kind ; operation 
is practically noiseless; evaporation is the most 
direct possible, hence the most efficient ; the plant, 
excluding auxiliaries, has no rotating parts and is 
almost free from wear; it uses low-pressure piping 
only; it has an inherently large reserve tonnage 
eapacity for increase in chilled water temperature 
above normal rating temperature; it permits the 
cooling of brines directly by evaporation, also vacuum 
crystallisation ; where cold water for the condenser is 
available at a temperature favourable to the cooling 
range, the capacity rating of a given plant may be 
reduced (output increased), steam consumption 
reduced, and cooling tower and pumps may be 
omitted or disconnected ; where sufficient condenser 
and evaporator capacity are available, the tonnage 
output of a plant may be increased by merely adding 
another steam jet ejector; where steam and water 
costs are definitely favourable, the selection of the 
water vapour system may, from this one view point, 
very often be justified in preference to other systems 
of refrigeration ; and, added to all the above merits, 
there remains the outstanding advantage of very long 
life maintained at high factor of safety and efficiency. 

Every water vapour refrigerating system must have 
a steam pressure-increasing device, 7.e., a steam jet 
ejector (sometimes called thermo or thermal ejector, 
booster ejector, &c.), or a mechanical high-vacuum 
compressor of the centrifugal or other modern type. 
The steam jet ejector has a steam chest with nozzle 
or jets, air chamber and diffuser. The ejector may 
well be called a thermal booster or compressor in that 
the steam and water vapour passing through its air 
chamber is compressed in the diffuser and there 
boosted to a higher absolute pressure, after having 
already passed through one transformation in the 
steam jet nozzle throat where the energy is trans- 
formed from potential into kinetic energy. High- 
velocity steam leaving the nozzle creates such an 
intense suction that the water vapour from the flash 





chamber is entrained and carried towards the diffuser. 
A velocity of 2238 ft. per second represents @ friction- 
less adiabatic heat drop 4/(h’—h”) of 100° Btu. 
only. The theoretical velocity of the steam jet at 
exit of nozzle (due to adiabatic expansion in the jet) 
is given by 
V=~+/(2g) 778 (h’ —h”) = 223-84/ (h’—h’) 
feet per second (1) 
And when allowing for heat loss, the velocity of steam 
jet issuing from nozzle is 
V=Vn 223-8 +h’ —h’ feet per second 
If nozzle efficiency en 
=90 per cent, then /n=/1—0-10=0- 9487. 


(2) 





m9, +/1—0-12=0-9381. 
P / 1—0- 14=0-9274. 
eo” ‘g 4/1—0-16=0- 9165. 
eae " /1—0- 20=0- 8944. 
 —— - / 1—0-25=0- 8660. 


With initial state of steam at 100 lb. per square inch 
gauge, heat drop of 380 Btu., and nozzle efficiency 
of 87 per cent., the initial velocity of exit of steam 
from the nozzle is 

V=0-9327 x 223-8 x 1/380= 208-6 x 19-49 
= 4070 ft. per second. 
Sometimes written 
V =223-8+/(0- 87 x 380)= 223-8 x 18-18 
=4070ft. per second. 

The corresponding friction heat is given by 

Hy=(h’ —h”) (1—e) = 380 x 1-0—0-87 
= 49-4Btu. per lb. 

The diffuser must receive and remove effectively 
all the steam vapour issuing from the nozzle throat 
(changed to low density at its exit) and the water 
vapour from the evaporator as both enter. the air 
chamber under a high vacuum. The volume of steam 
vapour issuing from the nozzle is vastly greater than 
the water vapour from the evaporator. The density 
of the steam vapour is decreased in a definite ratio 
with the higher vacuum; hence the vapour at the 
lower density can flow with much less friction than 
vapour of higher density, which in turn means that 
it will flow with much higher velocity—indeed, it 
must flow at very high velocity to permit mainten- 
ance of the high vacuum and remove the very large 
volume of vapour. For example, with steam pres- 
sure of 100 Ib. per square inch by gauge, steam con- 
sumption of 930 1b. per hour, maintained vacuum in 
flash chamber of 0-3in. abs. (corresponding to 
45 deg. Fah.), and maintained vacuum in condenser 
of 2-0in. abs., then, specific volume corresponding 
to steam pressure in the nozzle of 100+14:7 
=114-7 lb. per square inch (abs.) is 3-9 cubic feet 
per pound (density of 0-0256), but the specific volume 
corresponding to the required vacuum in the air 
chamber is 2039 cubic feet per pound. (density of 
0-00049), and specific volume. corresponding to 
vacuum in the condenser is 340 cubic feet. per lb.; 
hence the 930 1b. of steam must be expanded and 
compressed to meet existing conditions between the 
nozzle and diffuser exit. Neglecting the relatively 
small volume of water vapour from the flash chamber, 
also losses for work performed, the volume of vapour 
may represent 930 x 2039=1,896,000 cubic feet per 
hour in the air chamber for vacuum of 0-3in, Hg. 
Then it is compressed by the diffuser down to 930 
x 840= 316,200 cubic feet per hour for vacuum of 
2-0in. Hg. in the condenser. But the total volume 
of steam in the nozzle throat is only 930x3-9 
= 3627 cubic feet per hour, or about 1-0 cubic feet 
per second. Hence, the area of nozzle throat need 
be relatively small, so that 


tee he 
At= 7795-8 *N B 


square inch) 
Thus for the above-mentioned conditions 


930 3-9 
= propaga XV Taey 70 8190: 1844 


= 0-15, square inch. 

The diffuser throat area is considerably larger 
than this, because it must remove the vastly greater 
volume just mentioned and created by the higher 
vacuum. The volume referred to here would require 
pumps having total displacement of P) (v)/(60) ¢ 
= 1,896,000/60 x 0-70=45,140 cubic feet per minute 
(based on 70 per cent. efficiency), whereas an ordinary 
steam jet ejector would do the work quite easily and 
for a very small power cost compared with the removal 
of this total volume of vapour by pumps. 

If the diffuser area be too small to pass the volume 
of vapour, choking will occur ; if it be too large and/or 
too short in the throat, there will be leakage of air 
back into the air chamber. In practice, the size 
of diffuser throat is a little less than the length of its 
parallel section, and the length of the cone-shaped 
air chamber portion of the ejector is between two and 
four times the length of parallel throat section of 
the diffuser. Ample length of diffuser parallel throat 
section usually results in maintaining satisfactory 


(area of nozzle throat, 


(3) 
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high vacuum and high efficiency of the diffuser as a 
compressor. 

The volume of steam vapour reaches enormous pro- 
portions where the vacuum is higher than about 
0-3in. Hg.; nevertheless, the high velocity of steam 
jet is able to remove it with comparatively little 
expenditure of energy and with almost negligible 
maintenance cost. Ejector design is based on constant 

“steam pressure being maintained at the nozzle, and 
very few liberties can be taken with steam conditions 
at the nozzle without affecting the capacity and 
operating conditions. Also, when we consider the 
relatively small area of nozzle and the necessity to 
produce a properly balanced design, it is evident that 
close precision is needed in both design and make. 
Satisfactory operating conditions are also subject 
to the number of jets and/or ejectors per plant, 
magnitude of load and its changes, and the control 
and use of the jets and ejectors with load changes, 
such that a given combination or control condition 
not only passes the total volume of vapour most 
efficiently, but also produces maximum capacity and 
stability. 

Superheated steam is of no advantage, as it un- 
necessarily increases the quantity of cooling water 
required. Wet steam impairs the efficiency and 
stability of a steam jet ejector, and it is impossible 
to compensate for this effect in its design ; hence, the 
steam supply should be well drained and kept free 
from excessive moisture. 

Steam consumption will decrease with increase in 
chilled water temperature, due to the fact that the 
pressure in the evaporator increases with the rise in 
temperature of the chilled water; it is therefore 
desirable to fix upon a chilled water temperature of 
the highest possible value. The duty of a steam jet 
ejector is to remove the total volume of vapour at the 
specified chilled water temperature, and to compress 
it to the specified condenser pressure. As a con- 
denser is designed or chosen for a given water tem- 
perature and consumption, and as the temperature 
of the condensing water supply may at some time 
or other vary widely from that of the design tempera- 
ture, some leeway of design seems necessary, because 
both steam pressure and temperature of chilled water 
are generally fixed for a given cooling requirement, 
&c. An increase in steam pressure (assuming it 
possible) above the rated condition will increase 
the back pressure of the ejector and vice versd. Also 
an increase in condenser water temperature above 
rated condition will increase the back pressure. And 
to affect stable operation under these conditions it 
may be compulsory to increase the steam pressure or 
increase the quantity of water so as to maintain the 
same temperature rise or increase the chilled water 
temperature or/and allow for excess condenser 
and/or cooling tower surface to take care of such 
extreme short-period conditions, or have the absolute 
pressure in the condenser a little less than the design 
value to allow for steam pressure drop, which latter 
must not be allowed to go below the design pressure. 
If the condenser vacuum could be raised from, say, 
27in. to 28in., the required steam consumption 
(Ib. per hour per ton) would go down by neaily 
30 per cent. Also, if the evaporator chilled water 
temperature could be raised from, say, 40 deg. to 
50 deg. Fah., the steam consumption (Ib. per hour per 
ton) would go down by nearly 30 per cent. If a con- 
denser be designed for 84 deg. Fah. and 2in. back 
pressure, a short period increase to 93 deg. Fah. 
would reduce the vacuum of 2in. Hg. to 101 deg. 
-+(93 deg. — 84 deg.)=110 deg. Fah., or a correspond- 
ing 2-6in. vacuum, and with evaporator pressure at 
0-36in., or 50 deg. Fah., the ratio of compression 
normally demanded of the ejector would be 5-5, but 
due to the higher condensing water temperature, this 
ratio has increased to 2-6/0-36=7-1, thus creating 
an operating condition calling for immediate correc- 
tion. 

Tonnage capacity changes cannot be made by 
merely varying the steam pressure through the 
ejector. The effect of such a steam variation is more 
likely to cause a change in the head or back pressure 
against which the ejector always operates, unless 
other changes are made. As the quantity of steam 
required per ton of refrigeration varies according 
to the pressure at which it is used, it is essential that 
the minimum steam pressure available be known in 
advance of installing a plant because the ejector may 
fail entirely if the pressure should drop below the 
minimum design pressure, while back pressure from 
the condenser is allowed to remain the same. 

In place of the steam jet ejector a mechanically 
operated high-vacuum type compressor is sometimes 
used. The suction caused by the rotating impeller 
of this machine entrains and carries the low-density 
vapour from the steam nozzle. The vapour is then 
compressed, and finally delivered by the impeller 
direct to the primary or main condenser. This 
type of compressor operates at constant speed, and 
produces relatively more refrigerating tonnage than 
the steam jet ejector because of its inherent ability 
to create a higher suction pressure. It also has the 
advantage of reducing the quantity of condensing 
water required. Its function is similar to the steam 
jet ejector, except that it is driven either by a steam 
turbine using low pressure (exhaust or other) motive 
steam, or driven by a constant speed motor. If of 


the centrifugal type, which is usual at present, wear 
and loss of capacity are almost entirely eliminated, 





and partial load output with reduced power input 
are automatically compensated for. The compressor 
should be located so that it is always kept well 
drained and no liquid handled by it: 

Every water vapour refrigerating system must 
have an evaporator with source of heat to boil off 
the refrigerant. Due to the fact that the boiling 
point of water is reduced by introducing vacuum, 
the sprayed water inside the flash chamber (refrigerat- 
ing chamber) is immediately flashed into vapour at 
greatly reduced temperature ; hence water is cooled 
by vacuum. That is to say, the cooling is due to 
vacuum. For instance, if water enters the flash 
chamber at 55 deg. Fah. and vacuum in the evaporator 
is maintained at 0-362in. (compared with an external 
normal vacuum of 2in. at sea level), the remaining 
water will be cooled at 50 deg. Fah., and at this tem- 
perature the amount of water to be evaporated per 
hour per ton of refrigerating effect will be 12-66 Ib.* 
This refrigeration is accomplished by the most direct 
method, and the heat units are absorbed with the least 
possible obstruction. ' 

Raw water is directly flashed into vapour down to 
the required chilled water temperature, but the 
cooling may be done in more than one stage with 
resultant steam saving. The temperature of the 
refrigerant water is higher than the temperature 
corresponding to the pressure in the evaporator, the 
temperature in the latter being of such value as to 
extract heat from the surrounding medium, i.e., 
a temperature of about 10 deg. Fah. below the outside 
air temperature. All the vapour-filled space above 
the chilled water level is maintained at the desired 
absolute pressure during operation only. The water 
in the evaporator, which normally occupies about 
one-fifth of the space in the flash chamber, is circu- 
lated through an air washer or through cooling coils 
for the cooling process. 

The percentage vapour flash for different range of 
temperature is not uniform throughout; that is to 
say, for any given range the percentage flashed 
into vapour increases with increase in chilled water 


temperature—it is roughly figured on the basis of | 


TasLe I.—Percentage Refrigerant Water Flash (x per cent.). 




















Vacuum in flash chamber, ineh of mercury (Hg.). 
Entering}/29- 796 29-752\29 - 699129 -637| 29-564| 29-478 29-3764 
(inlet 
or Compression ratio for 28in. Hg. in condenser. 
raised) ||——— ——- 
tempera-| 9-81 | 8-71 | 6-66 | 5-51 | 4-58 | 3-83 | 3-21 
ture cane eaeeeceangy sec omer oes fer secular etait caine ne aaa rina eee 
(tin deg Evaporator chilled water temperature 
Fah.). (t’ in deg. Fah.). 
| 35 | 40 | 45 | 50 | 55 | 60 | 65 
40 || 0-467} | | | 
42 || 0-654) 0-187 
44 || 0-841/ 0-374 
45 || 0-937/ 0-468 
46 1-026/ 0-561 | 
48 1-213| 0-748| 0-281} } | 
50 | 1-400/ 0-935) 0-469 
52 1-587| 1-122| 0-656) 0-188 | 
54 1-774| 1-309] 0-844| 0-376 
55 1-865} 1-403; 0-937| 0-470 
56 1-960} 1-496} 1-031| 0-564 
58 || 2-144] 1-683] 1-218| 0-752/ 0-283 
60 |} 2-333} 1-870] 1-406] 0-942) 0-471 
62 || 2-521| 2-057| 1-631| 1-128] 0-660 | 0-189 
64 || 2-707] 2-244| 1-777] 1-316/ 0-848 | 0-378 
65 ‘|| 2-802| 2-338] 1-874] 1-410] 0-943 | 0-473 
66 || 2-894] 2-432] 1-968] 1-506; 1-037 | 0-567 
68 || 3-081] 2-619/ 2-156| 1:692/ 1-222 | 0-756 | 0-284 
70 || 3-267 2-806| 2-343| 1-880} 1-413 | 0-947 | 0-474 
72 || 3-454] 2-992| 2-590| 2-068| 1-606 | 1-134 | 0-663 
74 || 3-640| 3-193| 2-718| 2-256/ 1-791 | 1-293 | 0-853 
75 || 3-734] 3-274| 2-812| 2-350] 1-889 | 1-417 | 0-947 
76 3-367| 2-906] 2-444| 1-979 | 1-512 | 1-041 
78 3-554| 3-093/ 2-631| 2-168 | 1-701 | 1-231 
80 3-742| 3-231| 2-820| 2-356 | 1-890 | 1-420 
82 3-468| 3-009] 2-545 | 2-079 | 1-610 
84 3-656 | 3-203] 2-733 | 2-268 | 1-799 
85 | 3-749| 3-290| 2-827 | 2-363 | 1-894 























1 per cent. per 10 deg. Fah. rise. Only an extremely 
small percentage of water need be evaporated to 
accomplish a considerable amount of cooling. For 
instance, if 1 Ib. of water enters the flash chamber at 
60 deg. Fah., it becomes necessary to know what per- 
centage of the water flashed into vapour will cool the 
remaining water to a final (chilled water) tempera- 
ture of, say, 45 deg. Fah., and what volume of water 
vapour must be removed, and what heat units are 
absorbed. Entering Table I at 45 deg. Fah., move 
downwards to 60 deg. Fah., when we find 1-406 per 
cent. as the percentage per lb. of water flashed into 
vapour. From Table II we find specific volume for 
45 deg. Fah. to be 2039 cubic feet per lb.; therefore, 
volume of vapour to be removed per lb. of entering 
water is 2039 x 1-406/100=28-67 cubic feet. Also 
from Table II we find 1067 Btu. per Ib. for 45 deg. 
Fah.; hence the number of heat units absorbed for 
the evaporation of water at this temperature is 
1067 x 1-406/100= 15 Btu. 

To maintain high vacuum and tonnage capacity, 
the whole volume of vapour must be removed con- 
tinuously ; that is to say, to maintain the capacity 
at, say, 50 deg. Fah. chilled water temperature, we 
must remove (13,440/1064) x 1705= 21,534 cubic feet 
of vapour per hour per ton of refrigerating effect ; 





*It is only 12-5lb. per hour per ton at 35 deg. Fah., and 
12-76 lb. per hour per ton at 70 deg. Fah., or a difference of 
0-26 lb. per hour per ton for the temperature range between 
35 deg. and 70 deg. Fah. inclusive. 





at 35 deg. Fah. chilled water temperature the volume 
is 36,840 cubic feet per hour per ton, but at 70 deg. 
Fah. chilled water temperature it is only 11,090 
cubic feet per hour per ton of refrigerating effect. 


Tape Il.—Relative Values of Absolute Pressures and Specific 
Volumes of Water Vapour within the Temperature Range of 
this System. 

Nore.—Total heat of water vapour 
=h=r-+(t— 32) Btu. per Ib. 
Specific density of water vapour 
= W=1/v lb. per cubic foot 
Entropy of evaporation of water vapour 
=H =r/(t+460)=r/ absolute temperature 
Ezample.—Initial steam pressure is 80lb. per square inch 

(absolute), and temperature of water leaving condenser is 

99 deg. Fah. What is the total heat units per pound per hour 

per ton ? 

For 80 Ib. steam pressure we find r-+-r’= 900 + 282 
== 1182 Btu. per lb. of steam. 
For 99 deg. Fah. the number of heat units in the water is r” 
= 66-9 Btu. per lb. 

.*. H=(r+r’)—r" +H’ =(1182— 66-9) + 13,440= 1067-5 Btu. 

per pound per hour per ton; for 331b. of steam per hour per 

ton we have 33 x 1067-5=35,230 Btu. per hour per ton of 
refrigeration. 















































Temp..,| lb./sq. | “ Atm. Latent heat, | Specific 
deg. in. (abs.). | ” Hg. (abs.).| (Btu. per | volume 
Fah. | (abs.). Ib.). (cu. ft./ 

Ib.). 
t. P. Pa. Pv. r, v. 
35 | 0-100 | 29-796 0-204 1071 2947 
36 | 0-104 | 29-788 0-212 1071 2835 
37 | 0-108 | 29-779 0-221 1070 2733 
38 | 0-113 | 29-771 0-229 1070 2632 
39 | 0-117 | 29-761 0-238 1070 2533 
40 | 0-122 | 29-752 0-248 1069 2445 
41 | 0-127 | 29-744 0-258 1069 2353 
42 | 0-132 | 29-736 0-268 1068 2272 
43 | 0-137 | 29-724 0-278 1067 2242 
44 | 0-142} 29-711 0-289 1067 2112 
45 | 0-148 | 29-699 0-300 1067 2039 
46 | 0-153 | 29-688 0-312 1066 1965 
47 | 0-158 | 29-676 0-314 1066 1897 
48 | 0-165 | 29-666 0-336 1065 1830 
49 | 0-172 | 29-651 0-349 1064 1767 
50 | 0-178 | 29-638 0-362 1064 1705 
51 | 0-188 | 29-624 0-376 1063 1647 
52 | 0-192 | 29-610 0-391 1063 1588 
53 | 0-199 | 29-595 0-405 1062 1535 
54 | 0-206 | 29-580 0-420 1061 1482 
55 | 0-214 | 29-564 0-436 1061 1433 
56 | 0-222 | 29-548 0-452 1060 1384 
57 | 0-230 | 29-531 0-467 1060 1343 
58 | 0-238 | 29-515 0-485 1059 1293 
59 | 0-245 | 29-497 0-503 1059 1250 
60 | 0-256 | 29-479 0-521 1058 1208 
61 | 0-265 | 29-559 0-541 1058 1169 
62 | 0-275 | 29-440 0-560 1057 1130 
63 | 0-285 | 29-420 0-580 1057 |«1093 
64 | 0-295 | 29-400) 0-600 1056 =| 1057 
65 | 0-306 | 29-376 | 0-622 1056 =| 1023 
66 | 0-316 | 29-353 | 0-644 1055 | 990 
67 | 0-328 | 29-332 | 0-667 1054 958 
68 | 0-339 | 29-310 | 0-690 1054 = |. «927 
69 | 0-351 | 29-286; 0-724 | 1053 900 
70 «| 0-363 | 29-261 | 0-739 1053 | ~—869 
71 | 0-376 | 29-235| 0-765 | 1052 842 
72 | 0-388 | 29-209 0-791 | 1052 | 815 
73 | 0-402 | 29-182 0-818 | 1051 | 795 
74 | 0-415 | 29-154] 0-846 1051 =| «= 765 
15 0-430 | 29-125 0-875 | 1050 | 741 
76 | 0-444 | 29-096 | 0-904 | 1049 | S718 
77 | 0-459 | 29-065} 0-935 | 1049 |S 691 
78 | 0-474 | 29-034 0-966 | 1048 |S 664 
79 | 0.490 | 29-000 0-999 | 1048 | Ss 649 
80 | 0-507 | 28-968 | 1-066 |r” 48* |? 1047/ 634 
81 | 0-529 | 28-933 | 1-101 49 | «1047/65 
82 | 0-541 | 28-899 | 1-138 50 | 1046) 596 
83 | 0-559 | 28-862 | 1-175 51 1046| 578 
84 | 0-577 | 28-825 | 1-214 52 1045| 561 
85 | 0-596 | 28-786 | 1-253 53 1045| 544 
86 | 0-615 | 28-747 | 1-294 54 1044/ 528 
87 | 0-635 | 28-706 | 1-335 55 1044/ 512 
88 | 0-656 | 28-665 | 1-378 56 1043} 497 
89 | 0-677 | 28-622 | 1-421 57 1043| 483 
90 | 0-698 | 28-579 | 1-421 58 1042| 469 
91 | 0-720 | 28-533 | 1-467 59 1042} 455 
92 | 0-743 | 28-487 | 1-513 60 1041] 442 
93 | 0-776 | 28-444 | 1-561 61 1041| 429 
94 | 0-790 | 28-391 | 1-609 62 1040| 417 
95 | 0-815 | 28-340 | 1-660 63 1040} 405 
96 | 0-840 | 28-289 | 1-711 64 1039} 393 
97 | 0-867 | 28-235 | 1-764 65 1039} 382 
98 | 0-893 | 28-182 | 1-818 65-9 1038| 371 
99 | 0-921 | 28-125 | 1-875 66-9 1037| 361 
100 | 0-949 | 28-068 | 1-932 67-9 1037| 351 
101 | 1-028 | 28-009 | 1-991 68-9 1036} 341 
102 | 1-007 | 27-950 | 2-051 69-9 1036| 332 
103 | 1-038 | 27-887 | 2-113 70-9 1035| 322 
104 | 1-069 | 27-824 | 2-176 71-9 1034} 313 
(Steam Relations.) 
: 
(p). ee I O. (v). 
Ib./sq. in. | Deg. Fah 
(abs.). 
80 312-0 282-0 900 5-47 
82 313-8 284-0 899 5-34 
84 315-4 285-5 898 5-22 
86 317-0 287-0 896 5-10 
88 318-7 288-9 895 5-00 
90 320-3 290-5 894 4-90 
92 312-8 292-0 893 4-80 
94 323-4 293-6 892 4-70 
96 325-0 295-3 890 4-60 
98 326-4 296-8 889 4-50 
100 327-8 298-4 888 4-42 
102 329-3 299-8 887 4-33 
104 330-7 301-4 886 4-26 
106 332-0 302-8 885 4-20 
108 333-4 304-0 884 4-13 
110 334-8 305-5 882 4:04 
112 336-0 307-0 881 4-00 
114 337-4 308-4 880 3-92 
116 338-7 309-6 878 3-85 
118 340-0 311-0 877 3-80 
120 341-3 312-4 876 3-75 

















* Heat in the water has a very slight variation from (¢— 32). 
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We thus see why tonnage and capacity must change 
with varying chilled water temperature and why it 
is less for lower temperatures and greater for higher. 

The capacity of a water vapour refrigerating 
machine is determined by the product of the quantity 
of water admitted to the evaporator and the cooling 
range—the greater the refrigerating water flow and/or 
temperature range, the greater will be the refrigerat- 
ing tonnage. 

(To be continued.) 








Portobello Swimming Pool. 





On Saturday, May 30th, before a representative 
gathering, Lord Provost Gumley opened the Edin- 
burgh Corporation open-air swimming pool at Portobello. 
Some interesting features are embodied in the construc- 
tion of the pool and plant, including equipment for keep- 
ing the water in a perfectly sterile condition and a wave- 
making plant, the first of its kind to be put into service. 
The design and construction of the pool was carried out 
by Mr. Edward E. Barnard, M. Inst. C.E., A.M.I. Mech. E., 
of the staff of the Edinburgh Corporation, and under the 
direction of Mr. Wm. Allan Macartney, A.M. Inst. C.E., 
Burgh Surveyor for the City of Edinburgh. 

The pool is situated on the sea front at the west end 
of the promenade and adjacent to the Portobello electric 
power station. Some difficulty was experienced in getting 
a good foundation and the ground supporting the pipe 
ducts and heavier buildings had to be piled to an average 
depth of 42ft. Ciment Fondu piles 12in. by 12in. were 
used, spaced 20ft, apart, under the pipe duct and pool 
wall, and at closer intervals where the structure is of 
greater weight. The pool is 110 yards long and 50 yards 
broad, with a depth of 6ft. 6in. at one end, which gradually 
deepens to 15ft. at the centre opposite the diving platform, 
and then rises to Ift. at the shallow end. The whole 
of the floor of the pool consists of a slab of double 
reinforced concrete 6in, thick. The capacity of the pool 
at low level is 14 million gallons and 2} million gallons at 
high level. The water in it is drawn off at three different 
points for filtration purposes, and is returned at the shallow 





ture of the water by utilising part of the overflow salt | priming. The method adapted for the self-priming device 


water from the condenser plant of the power station. One 


is indicated in the accompanying engraving, and incor- 


of two outfall pipes 9ft. in diameter which run from the} porates a water nozzle in a small supplementary pipe 


condensing plant to the sea was tapped and the 


line forming a circuit between a small tank and the 
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PUMPING EQUIPMENT FOR MAKE-UP WATER 


outfall water at a temperature of 78 deg. Fah. is 
drawn upon to supply the make-up water and also to raise 
the temperature of the pool water to 70 deg. Fah. The 











PORTOBELLO SWIMMING POOL 


end over cascades at each side of a flight of broad steps 
leading down to the pool. 

Advantage has been taken of the proximity of the 
bathing pool to the power station to raise the tempera- 
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condenser outfall pipes are under vacuum, and since 
this vacuum varies slightly with the rise and fall of the 
tide and conditions on the power station, the raw water 
pump, which is of the centrifugal type, must be self 





C.L. of Poot l 





ELEVATION LOOKING TOWARDS POOL, DIPPERS AT MID STROKE. 


supplementary pump. This circuit is connected from the 
eye or throat of the water nozzle to the main 9in.diameter 
suction pipe from the condenser outfall. The supple- 
mentary or priming pump is direct driven from the spindle 
of the main pump, and the whole pumping unit is mounted 
on one bed-plate and is direct coupled to an electric 
motor. The warm make-up water is delivered into a tank 
and treated with alum and chloride of lime to settle the 
impurities. The overflow from this tank is controlled 
by a ball-cock and runs level free to the suction side of 
the main circulating pump. 

The main filtering unit is a straightforward filtration 
plant comprising two 9ft. diameter by 30ft. long circular 
filters, circulating pumping set, automatic chemical 
injection and sterilisation by chloramine. The filtration 
plant and the piping and pumping equipment were 
supplied by the Pulsometer Engineering Company, Ltd. 

The patented wave-making plant was supplied by 
Brown Brothers and Co., Ltd., Rosebank Iron Works, 
Edinburgh. The waves are produced by specially shaped 
dippers reciprocating vertically in recesses formed in 
the wall at the deep end of the pool. There are four of 
these dippers, each being about 23ft. long and of cross 
section, as shown at A in the accompanying sectional 
elevation. They are of all-welded construction with suit- 
able internal bracing. The dippers are guided by means 
of rollers at each end working in channel section guides 
secured to the walls of the recesses. To the back of each 
dipper are fitted two driving pins, to which are coupled 
connecting-rods B linking the dippers to the levers C, 
which are secured to rocking shafts D passing through 
stuffing-boxes in the end wall into the machinery com- 
partment, where the four rocking shafts on each side 
are connected together by vertical levers E and links F 
with a master lever G keyed to one shaft on each side, 
The two dippers on either side of the centre line are in 
this way operated in unison, but may be operated 
independently of the other pair. 

In order that the wave effects may be varied at will it 
is essential that the stroke and speed of the dippers should 
be variable, and for this reason a variable-speed motor is 
fitted and means are provided for varying the stroke 
infinitely from zero to maximum on either pair of dippers 
independently or simultaneously. The motor, which is 
an A.C. variable-speed commutator unit of 140 H.P., 
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drives through roller chains the secondary shafts on both 
sides, and the drive is continued by spur reduction gearing 
to variable-crank discs, the total gear ratio being about 
33:1. On each of the crank discs is fixed a hydraulic 
cylinder with a piston packed with cup leathers and 
the piston-rod forged solid with the variable crank pin H, 
which is coupled by a connecting-rod to the master lever 
G. A V.S.G. variable-delivery pump is fitted at K and 
driven by chain off the secondary shaft. The pump is 
connected to the hydraulic cylinders through piston- 
control valves, and the system is charged with oil. Each 
control valve is operated by a floating lever, one point of 
which is operated by a small hydraulic cylinder and another 
by hunting gear attached to the variable crank pin, 
so that the hydraulic = will stop automatically at 
any desired position. The control cylinder is, in turn, 
governed by timing valves which can either be operated 
by hand or by an automatic timing device. By this 
arrangement of control gear the stroke of either pair of 
dippers can be varied as desired, and the result is a pleasing 
variety of wave effects. For example, if both pairs are 
operated at maximum stroke, a full wave is created across 
the entire width of the pool, and if one pair be cut down 
to no stroke the waves from the other pair travel diagonally 
across the pool giving breakers across the shallow sloping 
“beach,” while leaving one side of the deep end undis- 
turbed. The other combinations of dipper stroke cause 
waves from the two sides to cross each other producing 
a very lively sea for surf bathing, while, on the other 
hand the results can be reduced to a gentle swell breaking 
in a foot of surf. By means of the automatic timing device 
the installation can be set to produce and repeat for 
-" long as required a predetermined cycle of these varying 
effects. 








Electrical Accidents in 1935. 





THE review of electrical accidents during 1935, issued 
by H.M. Stationery Office, shows that the accidents 
reportable under the Factory and Workshops Acts 
numbered 447, of which 23 were fatal. Fifty others, 
including nine that were fatal, were found to be non- 
reportable, and there were 55 electrical fatalities in places 
other than factory premises. The total known fatalities 
due to electricity were 87 against 81 last year ; 26 occurred 
on premises of a domestic or similar character, four being 
in bathrooms. While there was an increase in the total 
number of accidents on factory premises, the proportion 
of fatalities was less, i.e., 23 against 31 for the previous 
year. 

In the high and extra high pressure switchgear group, 
i.é., Switchgear above 650 volts, there was a noticeable 
jump in the number of accidents, which, in view of the 
fact that only highly skilled persons are employed in con- 
nection with this gear, is somewhat remarkable. On 
switchgear working at 650 volts and below short circuits 
caused by spanners, screwdrivers, metal-edged rules, &c., 
were @ recurring cause of accident. 

Portable apparatus accounted for 6 of the fatalities and 
33 non-fatal accidents. In two fatal cases portable 
machines were made “ live” through the broken end of 
the earth wire touching a live conductor within the plug. 
Flexible cables associated with portable apparatus 
accounted for two fatal and 78 non-fatal accidents. 

Maintenance, the report states, is an important factor, 
and it is often not recognised that the best type of cable, 
as, for instance, tough rubber-sheathed cable, is probably 
the cheapest in the long run. Of the 9 cases of ignition of 
inflammable materials, the most serious was the explosion 
of a petrol road car tank during examination of the 
interior with a 6-volt barrel inspection lamp. The bulb 
had originally -been protected by a well glass, which had 
been removed to accommodate a larger bulb, which broke 
at the tank opening, thereby igniting an explosive mixture. 
Two men were injured, and one severely. 

One of the most interesting sections of the report is 
that dealing with electricity supply. Although a great 
deal of money is reported to have been spent on switch- 
gear replacements, serious failures have occurred and the 
position is regarded with anxiety. Violent explosions of 
oil-filled switchgear have occurred. 

The more common cause of failure is the under-rating 
of switchgear and its inability to withstand the thermal 
and magnetic effects of the short-circuit energy, either on 
making or breaking under fault conditions. The former 
imposes @ more severe duty on the breaker than the 
latter. It does not seem to be generally realised, the report 
states, that in making circuit the initial current rush may 
be two and a half times the breaking current when 
broken under similar circumstances. Another factor of 
importance is maintenance. A well-organised system of 
testing and overhaul may reveal insulation defects, low 
oil levels, or reduction in the dielectric strength of the oil, 
any of which may lead to arcing and to serious conse- 
quences. Investigations revealed that in six explosions 
the oil had not been renewed for considerable periods, 
and that in three cases of outdoor switchgear, actual 
dielectric tests showed figures. low enough to account for 
the failures. 

A third cause of failure is design. A disturbing feature 
in two serious explosions was the fact that failure occurred 
when breaking short-circuit kVA input was well within 
the assigned rupturing rating, and was due to sustained 
arcing. In one case the breaker was fitted with an arc- 
control device of early design, which has since been 
improved and prolonged tests now indicate satisfactory 
performance within the scope of present-day knowledge. 
The complex factors associated with breaking high-voltage 
currents under oil have not, however, been fully probed, 
and it is hoped that new testing technique in research will 
throw more light on the problem, particularly in respect 
of the rise of recovery voltage which is thought to be an 
important factor affecting performance and therefore 
design. 

In two other cases explosions occurred when closing 
breakers by hand on to short circuits of a magnitude 
within the maker’s rating. Hand operation introduces a 
variable factor, affecting the speed of making contact on 
which rating is in part based, and unless the designed speed 
is maintained by full closure without hesitation in the first 





instance the ability of the breaker to clear successfully 
may be materially affected, or, in other words, its rupturing 
capacity will be reduced. 

Remote control, whilst minimising risk to operators, 
does not afford any protection to other persons who may 
be in the vicinity of the switchgear, nor against fire risk. 
The adoption of automatic forms of spring-reclosing 
devices, instead of hand-operated breakers, is a measure 
worthy of careful consideration. 

An explosion of a 3-3-kV hand-operated oil circuit 
breaker, resulted in burning injuries to five men, one of 
whom died two days later. It formed part of a 3-3-kV 
metal-clad duplicate bus-bar switchboard, comprising six 
panels housed in a switchroom of brick and concrete. 
The breaker which failed had a current rating of 
600 amperes and a rupturing capacity of 125,000 kVA. 
When the breaker was closed it energised the stator of a 
200 H.P. compressor motor, the normal full-load current 
being 28 amperes. 

From data supplied by the supply authority it was 
estimated that the maximum short circuit kVA at the 
3-3-kV bus-bars was 104,500 kVA. When the chief engi- 
neer and the man who subsequently died closed the hand- 
operated breaker there was a loud explosion, which 
blew the tank off and fractured the top plate. The 
two men were in front of the breaker, and naturally 
received the most severe injuries. The other persons 
injured were some 8ft. or more away, and were working on 
other gear. The fire, which was confined to the circuit 
breaker and the vicinity, was quickly put out by chemical 
fire extinguishers and sand, and the existence of doors at 
both ends of the switch-room facilitated rescue efforts and 
fire’ extinction. Interviewed in hospital, the chief engi- 
neer said that he used both hands to close the breaker, 
and was holding the handle when the explosion occurred. 
He pushed the switch “ home ” rapidly, and in doing so 
felt some resistance and vibration or chattering. After 
that he remembered no more. His assistant was in a 
sitting position on his left-hand side. 

An examination of the circuit breaker showed that the 
top cast iron plate was fractured at each side, and that 
four tank bolts had been carried away, the remaining four 
bolts having been sheared. The steel tank was undamaged, 
although the interior parts, including the wooden phase 
barriers, were practically destroyed. There was, however, 
sufficient evidence to indicate that a short circuit had 
occurred between phases across the contacts on the bus- 
bar side, the switch therefore being inoperative. All the 
fingers were fused by arcing, whereas those on the outgoing 
feeder showed no signs of having carried excess current. 
They had only suffered from the heat of the fire. After 
the accident the motor circuit, including the cable, was 
tested and found to be in order. Owing to the damage 
it is impossible to say with certainty how the short 
circuit originated, but it might have been caused by con- 
tact misalignment, of which there was evidence, a frac- 
tured insulator or insulators, low oil level, or a combina- 
tion of such defects. 

Having regard to doubts raised by the occurrence in 
connection with rating, a similar switch to that which 
failed was sent to a short-circuit testing station for test 
in accordance with B.S.S. up . ee kVA, which was 
the maker’s The test ts were disappointing. 
It was impossible to fulfil a complete duty cycle to od 
fication, mainly on account of failure to earry heavy short- 
circuit currents. The contacts welded together. In a 
final make-break test, however, approximately 94,800 
kVA was broken, and this caused such damage to the 
interior of the cireuit breaker as to render it useless for 
further tests. These tests were not intended to repro- 
duce the conditions presumed in the explosion under 
review, but to obtain information as to performance 
under conditions which could be anticipa as being a 
normal function of a circuit breaker and for which standard 
performance tests are laid down. In this the breaker 
failed. A single type test, which is sometimes carried out 
for the purpose of rating, affords little information as 
regards the factor of safety, since the circuit breaker may 
pass the test with a margin which is unknown and may be 
very small. 

An 11-kV circuit breaker installed about nine years ago 
on a 6-6-kV system failed with exploding violence. At 
the time there were no testing facilities, and the rating 
then assigned was 250,000 kVA, which was purely em- 
pirical. A generous present-day estimate would be about 
150,000 kVA, three-phase. A singular point in this 
occurrence was that the explosion occurred about four or 
five minutes after the breaker was closed on the fault, 
which was found later on an overhead line. Closure was 
by hand, and it appears most probable that reversal of 
the stroke took place at the contact tips, resulting in a slow 
break and maintenance of the arc. It is inconceivable, 
however, that arcing could have been sustained for the 
period of four or five minutes between the breaker opera- 
tion and the explosion, as experience goes to show that 
continuous arcing with current of any magnitude is liable 
to cause disruption of the tank in a very few seconds. 
It was ascertained, however, that in the closing opera- 
tion a considerable amount of oil was ejected, thus creat- 
ing a large air space in the tank. During the four to five 
minutes interval some of the accumulated gases no doubt 
leaked out through the vent pipe, possibly reducing the 
concentration to ignitable proportions. The source of 
ignition is more problematical. 

A case of general under-rating was revealed in a large 
steel works, where an electrician was injured following the 
closure and explosion of a 3-3-kV oil-immersed circuit 
breaker controlling a large motor. The short circuit was 
caused by a rat which had crept into the terminal box 
on the side of the motor. The maker’s rating of the 
breaker was 15,000 kVA, while the short-circuit input was 
considerably in excess of that amount. In another 
similar case the short circuit was caused by a screw- 
driver left across the switch terminals. 

A remarkable amount of damage was done to a sub- 
station building by the operation of a 20-kV oil switch 
fuse on a fault. Although the fuse casing was not damaged 
nor oil ejected, one of the fuse holders broke down to 
earth. A violent explosion occurred, which blew out two 
doors and a window, one door travelling across the road. 
The flat conerete roof was lifted and brickwork bulged. 
The evidence of a vivid flash seen from outside suggests 
ignition of oil vapour external to the apparatus. 

There have been some disturbing cases of failure of 





high-pressure bus phase insulation, resulting in explosions, 
fire, and damage. Like many other supply problems, this 
is one which is linked with large-scale generation. Plain 
overload protection on the generators was probably 
sufficient, even with an appreciable time delay to safe- 
guard bus-bar zones from danger, in the earlier days, but 
there are now many stations in which this is no longer true, 
and experience with other methods, such as balanced pro- 
tective systems or switchgear frame earth leakage appa- 
ratus, appears to be limited to certain stations in London, 
Manchester, Edinburgh, and Northamptonshire. 

Several accounts are given of bus zone failures and the 
following is an example. Trouble with 33-kV main sub- 
station switchgear led to an interruption of the supply. 
During rush work an assistant raised shutters covering 
the bottom “ live ’* bus-bar ports to examine the interiors 
before racking in the circuit breaker. The front edge of 
the spout insulator was about lin. thick, the contacts 
being recessed some 18in. to 24in. A flashover to earth 
occurred at one of these spouts, representing a bus zone 
fault, which was cleared by the operation of overload pro- 
tective relays situated elsewhere before serious damage 
was done. The station was normally supplied by three 
feeders, the earth fault current being limited to 2000 
amperes hy neutral earth resistance. Under the con- 
ditions wLich obtained a non-developing earth fault might 
take up to 20 sec. to clear, but it happened that only one 
feeder was in use, and it is thought that the fault was 
isolated in less than 1 sec., which is probably fortunate. 
This occurrence shows how difficult it may be to assess 
the margin of safety of insulation. The distribution of 
electrical stress in spout insulators is subject to critical 
changes, resulting from alteration in contour of the 
surrounding earthed metal casing. 

In this case the assistant asserts that he did not put his 
hand inside the port aperture, but the effect of lifting a 
shutter or racking in a plug may alter the potential 
gradient of different parts of the insulator, and although 
the utmost care may be exercised in design, it is perhaps 
too early to say that the stability of main high-voltage 
switchgear is such that danger does not arise and con- 
sequently no protective measures against excess current 
are necessary. In this connection it is interesting to note 
that 33 kV metal-clad outdoor switchgear has been installed 
in which there are no spout openings in air. 

By reason of the reliability of the modern transformer, 
there is a tendency to regard automatic protection against 
faults of less importance than is actually the case. Troubles 
have occurred where transformers of unequal capacity 
were banked under the protection of one circuit breaker 
with a setting in excess of the safe time/current rating of 
the smaller unit. In one supply scheme inspected a 
single 11-kV line was arranged to feed six transforming 
stations, in which there are transformers ranging from 
150 kVA to 500 kVA and totalling 1650 kVA. One circuit 
breaker controls the line and the six transformers, its 
setting being well above the total full-load rating. 
Obviously if failures occur the consequences may be 
serious if they are followed by oil fires. 

Six transformer fires were reported, and in one case the 
greater part of 10,000 gallons of oil were destroyed. This, 
as well as four other fires, was on outdoor premises away 
from other property, but the one indoor case (a small 

ting station taking @ part-bulk supply) resulted 
in the destruction not only of the transformers, but of 
the whole of the station switchgear and damage to an 
alternator and the building. 

An amusing case of ignorance brought to light in the 
section on the industrial use of electricity is that a factory 
owner who spent £50 to £60 on three-pin plugs allowed 
them to be wired with twin flexible, the fact being 
discovered when an inspector tested the earthing of a 
number of portable machines. This section of the report 
covers arc welding, electro-static precipitation, electric 
furnaces, television, &c., and concludes with nine descrip- 
tions of accidents of various kinds. 








THE KEELEY MOTOR.* 


ky the old horse and buggy days, a bright chap named 
Keeley created a stir in mechanical and financial circles 
by exhibiting a motor which apparently gave out more 
energy than was put into it. Stock in his device sold like 
wildfire here and abroad, until an investigator discovered 
a concealed and secret compressed air line running up 
through the base of the motor, which surreptitiously 
provided the mysterious excess of power. 

Thus was exploded, disastrously for those who had to 
foot the bill, another of the bright bubbles of delusion 
through which men hope to take out more than they 

ut in, 

7 It cannot be done, either in the field of physical and 
chemical science, in the field of human effort, or in the 
field of finance. 

Is it not strange that this simple law of quid pro quo, 
which should be self-evident to all of us, is disregarded in 
present-day economic considerations ? 

The philosophy of hoping to take out more by putting 
in less in the field of human effort is in the minds of the 
many who are urged to believe that decreased output will 
bring higher wages. Those who urge the 30-hour week 
suffer from this hallucination. Their ‘“ Keeley motor ” 
will not work without a hidden pipe line to the public 
treasury, fed with dollars at the expense of the American 


ublic. 
- In the field of finance, an unbalanced budget, private 
or public, signifies the existence of another sort of Keeley 
motor. It will run just as long as the deficit between 
income and outgo is made up through the hidden pipe 
line leading to the public treasury. 

Our National Keeley motor is now operating on the 
basis of 46 units of financial energy put in to 100 units 
taken out. That is the ratio between Government receipts 
and expenditures for the past fiscal year. 

If our present exorbitant taxes are only sufficient to 
provide 46 per cent. of the financial power to keep our 
Government motor running, think of the burden that will 
inevitably fall upon the next generation when their 
parents’ unpaid power bill is handed to them for settlement. 





* Mr. J. H. Van Deventer in The Iron Age, July 16th, 1936. 














Ava. 7, 1936 


THE ENGINEER 





135 








Rail and Road. 


On Wednesday, July 29th, a driverless engine attached 
to some empty coal trucks ran away near Braysdown, on 
the Somerset and Dorset Railway, and covered a distance 
of nearly 8 miles before coming to a standstill near Bath. 
After travelling about half the distance the trucks became 
derailed and, in addition to dai the track, partially 
demolished the signal-box at Mi Station. 

To reliove congestion on the existing road bridge across 
the West Bay at Galveston, Texas, a new causeway is to 
be built. ‘The new causeway, which is to be 13,200ft. 
long and 9600ft. from shore to shore, will include 8194ft. 
of bridge. The roadway will be 40ft. wide and in the bridge 
will “ a draw span providing a 105ft. wide clearance for 
vessels, 

Wun the Southern Railway has completed the exten- 
sive alterations costing £95,000, Richmond will be one of 
the most modern stations in the south. Both the up and 
down platforms are being lengthened to 600ft., and a new 
footbridge will connect all platforms. The bridge over 
Kew-road is being widened, the goods yard remodelled, 
and a new goods shed built, 

THe traffic manager of the Southern Railway, Mr. 
E. GC. Cox, is to retire next October, after having com- 
pleted fifty-three years’ service. He his career 
in 1883 as @ junior clerk with the South-Eastern Railway, 
and by 1911 risen to the rank of superintendent of the 
line-on the South-Eastern and Chatham Railway. Mr. 
K. J. Missenden, the docks and marine manager at South- 
ampton, will sueceed Mr. Cox, 

Tur London and North-Eastern Railway Company 
announces that the following appointments have been 
made :—Mr, €, H. Nicholson, mechanical engineer, 
Grimsby and oes docks, to be district docks 
machinery be = yr full, in succession to Mr. W. T. 
Athey, who retire from the service in August next ; 
Mr. E. Golightly, assistant to the mechanical engineer, 
Hull docks, to be district docks machinery engineer, 
Grimsby and Immingham, in succession to Mr. Nicholson. 


Wuar are said to be the world’s. largest streamlined 
steam locomotives are to be put in service on the Canadian 
National Railways. The streamlining extends from the 
nose of the — to the of the driver's cabin, but the 
wheels and 0 are uncovered for easy access 
and inspection, overall length of the engine and 
tender is 94ft. 8in. and the in working order weight is 
over 650,0001b.. The working pressure is 275 Ib. and the 
maximum tractive effort 52,000 Ib. 


In the road section of a recent economic report on 
Germany it states that the “ German Motor Roads Com- 
pany,’ a subsidiary of the German Railway Company, 
contemplates the construction of @ motor road ring around 
Berlin. This road, which is intended to relieve the traffic 
congestion in the city and link up with the main motor 
road system, would be from 25 to 30 kiloms. from the 
centre of Berlin and have a total length of some 200 kiloms. 
It would require 150 bridges and several viaducts more 
than 1000 m. long. 


Tue directors of the Great Western Railway have 
appointed Mr. F. R. Potter, principal assistant to the 


superintendent of the line, to be superintendent of the line 


in sucgession to Mr. H. L, Wilkinson, who has retired | Pe 


owing to ill-health. Mr. Potter is the son of the late Mr. 
Frank |Potter, who was general manager from 1912 to 
1919. ‘During his forty-one years’ service he has occupied 
every position on the traffic and administrative side since 
he joined the co y a8 a junior clerk in the booking- 
office at West Drayton in 1895. In turn he has been 
booking clerk, clerk, relief clerk, station master, and 
train ‘‘ runner,” before appointed assistant divisional 
superintendent at Plymouth in 1911. Two years later he 
came to London in @ similar capacity and in 1915 took 
charge of the war-time Westbury Division, where he was 
responsible for the movement of all troops to and from 
Salisbury Plain. 

In the 4000ft. long Bozeman tunnel of the Canadian 
Northern Pacific Railway in the Montana Rockies the rails 
have, been welded into one continuous length. The 
4000ft. length is composed of 39ft. long rails weighing 
131 Ib. per yard. According to the Hngineering News- 
Record, the rails were laid end to end on ninety gondola 
cars, equi with rollers, and the ends were welded 
with thermit metal. The cars were then moved into the 
tunnel, and the train was uncoupled in the middle. One- 
half of the cars were pulled away, permitting the rails to 
be lowered to the track. After one-half of rail length 
had been unloaded, the remaining half of the train was 
pulled away, leaving the entire length of track resting on 
the ties. Each 4000ft. length of rail weighed about 85 tons. 
The unloading was carried out in 2 h. 35 min. without any 
delays to traffic. Similar 4000ft. lengths of rail will be 
used in the Blossburg tunnel, west of Helena, Mont. 
The use of welded rails in the tunnels eliminates frequent 
rail joint and track repair caused by the corrosive action 
of locomotive gases and moisture on rail joints in tunnels. 


A RECENTLY issued Department of Overseas Trade 
report on the economic conditions in Mexico gives some 
particulars of railway improvements and new construc- 
tion being carried out in that country under a six-year 
plan. There are three main projects for which 14 million 
pesos were assigned in the current Budget for 1936. 
Surveying and embankment work is ing at a 
number of points on a new line of some531 miles from 
Bixidu in Oaxaca, over the Tehuantepec National Railway 
to Campeche, where it will join the United Railways of 
Yucatan. After two years’ work construction is well 
advanced on a 237-mile line from Santa Catarina in 
Michoacan to: Zihuatanejo, on the Pacific Coast of 
Guerrero, with a branch to Apatzingan in Michoacan. 
Work has been abandoned on a_ projected line from 
Ejutla to Chacahua Bay, and reconnaissance work is 
being carried out for a line 90 miles long from Ixcaquixtla 
to Chacahua Bay. Itis also proposed to build a line about 
32 miles long in the north of Lower California and Sonora 
to connect the Inter-California Railroad with a suitable 


Miscellanea. 





Five further prospecting licences for oil in Great Britain 
have been issued to the Anglo-American Oil Company. 
One of the licences embraces two a¥eas and covers some 
478 square miles in Sussex and Hampshire. 


A HYDRO-ELECTRIC plant .costing nearly..two_ million 
pounds is to be constructed on the river Dvina in Latvia. 
The station will have an initial output of 35,000 kW and 


provision is being made so that this output can be doubled. 


Dvurine June last 1239 tons of machine tools valued at 
£168,642 were exported and 1438 tons valued at £246,979 
were imported into this country. The corresponding 
figures for June, 1935, were 1485 tons, valued at £186,252, 
exported and 505 tons, valued at £120,753, imported. 


Durie the first five months of this year nickel pro- 
duction in Canada totalled just under 69 million pounds 
and the value of exported nickel was 19,131,800 dollars. 
Both of the country’s produeing companies are operating 
to the limit of their capacity and large works expansion 
schemes are in progress. 


A NEw coal pit is to be sunk at Lochty in East Fife. 
The preliminary investigations have revealed that there 
is @ 7ft. seam of good quality coal at comparatively little 
depth, and arrangements are now being made for the 
sinking of a bore to a depth of 100 fathoms at a point 
about 50 yards south of Lochty Goods Station. 


ARRANGEMENTS are again being made this year by the 
LE.E. Transmission Section Committee for a golf com- 
— to be held on lines similar to the one arranged 
ast year. It will take place on Friday afternoon, A 
28th, and will be played at Sundridge Park Golf Club, 
near Bromley, where the last competition was held. 


Tue L.N.E. Railway has arranged to renew the masts 
which carry the cables and telegraph wires over the river 
Ouse beside the swing bridge at Goole. The present masts 
are wrought iron structures rising 112ft. above the ground, 
They are to be replaced by steel masts 130ft. high. It is 
expected that the additional height will enable all vessels 
to pass beneath the cables with ease. 


Tue business forecast for the third quarter of the year, 
issued by the Federation of British Industries, says that 
the domestic boom shows no sign of immediate abatement. 
Export trade is still disappointing and the upward trend 
in evidence last year has been arrested and the recent 
developments in the international situation afford no 
grounds for anticipating an early improvement in the 
eral situation. 


ConsTRUCTION will soon begin on the California Central 
Valley irrigation project in the United States. The first 
art of the project will be the construction of the Friant 
am, from which two main canals are to extend north 
and south. The Madera canal to the north will be over 
35 miles long and the Friant-Kern canal to the south 
157 miles long. For these works a sum of 16,750,000 
dollars have been voted by the United States Congress. 


Tue First Commissioner of Works, Lord Stanhope, has 
issued a note for the information of Members of Parlia- 
ment on the ventilation of the House of Commons, 
Investigations are to be carried out over a considerable 
riod, and it will be some time before final conclusions 
are available. From the point of view of health, the 
present arrangements are believed to be reasonably satis- 
factory, but there is considerable difference of opinion 
among the members as to the conditions of comfort. 


A Leap Industries Development Council has been 
formed with the object of supplying information on the 
subject and to promote new and improved methods of 
using lead and its products. The new organisation will 
absorb and co-ordinate the separate organisations in this 
country maintained by the white lead manufacturers and 
the sheet lead and lead pipe manufacturers. The address 
of the Council is 38, King William street, and its members 
will include representatives of the lead manufacturers and 
of the Empire mining and smelting interests. 


TuE Import Duties Advisory Committee gives notice 
that it has been requested by the President of the 
Board of Trade to examine the present position of the iron 
and steel industry in the light of all the data now available, 
and in so far as is practicable to report, with due regard to 
the national interest, on the general lines of its future 
development. Any representations in to this 
matter should be submitted, as fully as possible in writing 
in the first instance, to the Secretary, Import Duties 
Advisory Committee, Caxton House (West Block), Tothill- 
street, Westminster, London, S8.W.1. 


SPEAKING at a dinner of the Imperial Industries Club, 
Lieutenant-Colonel Sir Cecil Levita urged the appointment 
of a Royal Commission to inquire into the question of a 
barrage on the Thames. He said that the London County 
Council had been much troubled during the last ten years 
regarding cross-river facilities. East of Tower Bridge 
these were quite inadequate. Traffic had i 

through Rotherhithe Tunnel by 250 per cent. since 1914 ; 
and by 417 per cent. at Blackwall Tunnel since the war ; 
Woolwich Ferry was working to full capacity. 
to ease the congestion it was decided recently to construct 
a tunnel to join Dartford and Purfleet. 


In 1913 the Science Museum acquired a Benz petrol 
car made in 1888, which was probably the first car of 
the kind imported into this country. The car was run 
in 1914, since when it has been on exhibition in the 
Museum galleries. Interested visitors have 

a wish to see this car running, and it has now been over- 
hauled and put in working order, to be run for public 
demonstration in the Museum grounds. .For the present 
it will, weather permitting, be shown running on Wednes- 
days at 3 p.m., commencing on August 5th. The car is 
a three-wheeled vehicle driven by a single-cylinder, four- 
stroke engine, having a vertical crank shaft and develop- 
ing about 2 H.P. This drives the rear wheels through a 
belt, a differential countershaft, and chains, a two-speed 
chain gear being fitted to the countershaft. A surface 





point on the Gulf of California, where a harbour is also 
to be constructed. 





‘electric spark provided by accumulator and coil. 


Air and Water. 





Part of Weymouth Harbour is to be reclaimed at a cost 
of £22,000. 

Tue French shipyard strike at St. Nazaire, which has 
lasted five weeks and affected over ten thousand workers, 
has ended. 

In succession to Captain Pugnet, who has retired on 
age limit from the French Line, Commondant Pierre 
Thoreux has been appointed captain of the ‘‘ Normandie.’ 


Ten vessels, aggregating 16,907 tons, were launched on 
the Clyde during July, and during the first seven months 
of this year fifty-eight vessels, of 143,409 tons, were 
launched. 

Tue liner “ Majestic” will be towed up the Tyne to 
Jarrow for breaking up on September 6th. The vessel 
is at present lying at Southampton where her contents 
and equipment are being sold. 


THREE Russian airmen claim to have set up a new world 
record non-stop flight. Flying a monoplane of Russian 
construction they set out from Moscow and landed at 
Nikolayevsk 56 h. 20 min. later, having flown a distance 
of 5859 miles. 


Two new motor ships have been ordered for the Dubiin- 
Liverpool service of the British and Irish Steam Packet 
Company, Ltd. The ships will be 345ft. long, 50ft. in 
breadth, and have a gross tonnage of 4280. Accommoda- 
tion for 1500 passengers will be provided. 


Fiyviye a “Monospar Croydon’ machine, Lord 
Sempill left Hanworth Aerodrome on July 30th on an 
attempt to fly to Australia in three and a-half days. He 
arrived at Karachi on August 2nd, where he has been 
delayed owing to damage to the tail of the machine. 


It is expected that the Moscow—Volga Canal will be 
opened early in 1937. The canal, which will be 80 miles 
long, begins at the village of Ivankovo, on the Volga. 
Ten locks and several dams have been built, and the 
canal will be able to take ships drawing up to Ldft. of water. 


Durinc the week ended July 24th, 1059 vessels, 
representing 1,131,186 net register tons, used the Port of 
London. Of these, 615 vessels (921,018 net register tons) 
were to and from Empire and foreign ports, and 444 
vessels (210,168 net register tons) were engaged in coast- 
wise traffic. 

PortsmovutsH City Council has decided to undertake the 
construction of an Empire Air Base at Langston Harbour 
if the Air Ministry will contribute a capital grant of 75 per 
cent. of the outlay. The estimated cost of the scheme is 
over one million pounds, towards which cost the Govern- 
ment has offered £400,000. 


Att hope has been abandoned of saving any of the ten 
Occupants of an air liner, the ‘‘ Cloud of Iona,” which left 
Guernsey to fly to Jersey on the evening of July 3lst. 
After the machine had left no further news was heard of it, 
and searchers in boats have found portions of aeroplane 
wreckage which have been identified as parts of the missing 
machine. 

Ir has been announced that the keel of the sister ship to 
the “ Queen Mary,” “‘ No. 552,” is to be laid down in 
November next. The Cunard White Star Line state that 
the new ship will be of the same approximate dimensions 
as the “‘ Queen Mary,”’ but it is not yet possible to say 
what her tonnage will be. The ship will probably be 
launched during 1938 and delivered early in 1940. 


Accorpine to the provisional figures for 1935 the 
German Luft Hansa operated flying services during the 
year over a total network of 38,031 kiloms., covered more 
than 16 million flying kilometres, and carried 184,280 
passengers, 2058 tons of post and newspapers, and 1711 
tons of goods. The network operated included 24,651 
kiloms. within Europe, 7880 on South American services, 
and 5500 kiloms. on the Chinese lines of the “‘ Eurasia.” 


THE air race from London to Johannesburg will start 
from this country on Tuesday, September 29th, instead 
of Tuesday, September 15th, as originally arranged. The 
change of date will give competitors the advantage of the 
full moon. The date of entries has been extended to 
August 14th, and late entries will be received at double 
fees up to August 28th. Belgrade, instead of Vienna, has 
been fixed as the European turning point, and the finish 
will be at Baragwanath Aerodrome, Johannesburg. 


AccorDINnG to the Petroleum Times, the British Tanker 
y, Ltd., transport subsidiary of the Anglo-Iranian 
Oil Company, Ltd., has recently placed orders with 
British shipyards for the construction of a further six 
tankers. These will each be of about 12,500 tons dead- 
weight capacity and their total cost will be approximately 
£1,000,000. The six tankers will make a total of eighteen 
such vessels ordered by the Anglo-Iranian Oil Company 
from British yards in less than a year, and has entailed 
an expenditure by this one company of some £3,000,000. 


Ow Thursday, July 30th, the new Belgian State Railways 
eross-Channel motor car ferry ‘ London-Istambul ” 
arrived at Dover to inaugurate, as from Saturday last, a 
néw service between Dover and Ostend. The ship was 
formerly the passenger steamer “ Ville de Liege,” which 
has been specially converted to accommodate sixty motor 
éars and about 200 passengers in two classes. There are 
three decks for motor cars, and access is given to each 
deck by a hinged gangway, 8ft. 6in. wide, with a height of 
13ft., which is electrically operated. The work of con- 
version was carried out at the Cockerill Shipyard at 
Hoboken under the supervision of Monsieur Grimard. 


Tue President of the Coastal Trade Development 
Council recently told a meeting at the House of Commons 
that many local authorities throughout the country had 
been asked by the Council to insert in their forms of 
tender a clause insisting that when materials for their use 
were carried coastwise they should be conveyed in British 
ships. Large quantities of coal, stone, brick, tiles, and 
cement are carried by sea as the cheapest form of transport. 
A number of local authorities have already made this 
stipulation, and it is hoped that soon it will be the settled 
policy of Government departments, local authorities, 





carburetter provides the mixture, which is fired by an 





and public utility companies to give this voluntary pre- 
ference to British shipping. 
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_THE STEEL EXPORT TRADE. 


THE progress of what is called “ reorganising ” 
the markets for iron and steel is proceeding very 
much according to the steel makers’ plans, and 
recently the British industry appears to have 
turned its attention to the export trade. There is 
no doubt that a vast amount of work remains to 
be done before the schemes for controlling the 
British home market are brought to maturity, 
but with the passage through the House of 
Commons of Clause 6 of the Finance Bill which 
introduces a system of import licences, the situa- 
tion has reached a stage at which it becomes 
possible to deal with the export side of the business. 
The agreement between the British Iron and Steel 
Federation and the Cartel, which came into opera- 
tion in August, 1935, provided for a division of 
the world’s export trade between the industries 
included in the European Steel Cartel and the 
British makers based on the export figures for 
1934. It also provided that an agreement should 
be made between the British and Continental 
makers of sheets under jin. thick and steel piling, 
but recognised that arrangements regarding these 
commodities might not be possible before December 
3lst, 1935. If by that time an agreement had not 
been arrived at, either party was free to terminate 
the whole of the arrangements made with the 
Cartel. It was not until recently, however, 
that the Continental sheet makers were able to 
form the necessary organisation. It is understood 
that allowing for certain adjustments to meet the 
German makers’ requirements, the scheme follows 
closely the original proposals. Probably there is 
a considerable amount of detail yet to be settled, 
since the Continental thin sheet trade and the 
galvanised sheet industries are far less organised 
than are the British. It has, however, enabled the 
Cartel arrangements for the home and export 
trade to be carried over into the second year, and 
made it possible for the British definitely to extend 
their alliance with the Cartel until 1940. It may be 
taken as certain that from now on efforts will be 
made to forge ahead with the organisation of the 
world’s export markets. It is unfortunate that 





both the British and Continental makers show a 
rather unhealthy desire to keep secret the details 
of these international dealings. In these modern 
days a vast industrial combine controlling a large 
proportion of the world’s production of iron and 
steel upon which millions depend for their liveli- 
hood cannot expect to work without publicity. 

It is generally agreed that export trade this 
year has been unsatisfactory, but it is interesting 
to note that for the first six months the total 
exports of iron and steel, according to the Board 
of Trade returns, was slightly above that for 1934, 
the figures being 1,050,864 tons and 1,027,217 tons 
respectively. In value, however, the exports for 
the first six months of this year at £17,051,124 
were largely in excess of the 1934 total of 


5 | £15,713,325 for the same period. This, of course, 


reflects the benefits which have been secured as a 
result of higher prices and the withdrawal of con- 
cessions formerly granted to overseas buyers. Of 
the total exports for the first six months of the 
current year, 623,356 tons went to British coun- 
tries, compared with 545,613 tons in the corre- 
sponding period of 1934, an increase of 77,743 tons. 
There was a decline of 56,096 tons in the, quan- 


2 | tities sent to foreign countries from 483,604 tons 


in the first six months of 1934 to 427,508 tons for 
the same period this year. No doubt the steel 
makers will point to the slight improvement in the 
export figures and to the rise in the prices obtained 
as an illustration of the benefits arising from 
“ organisation.” It should not be forgotten, 


7| however, that an artificial and almost unpre- 


cedented trade position has existed in this country 
during the whole of the current year. One of the 
salient features of the market has been that the 
steel makers have been so well employed in meet- 
ing the home demand that they have regarded 
export business almost with indifference, and have 
therefore been able to adopt an attitude with 
regard to prices which no amount of organisation 


ered, | lone would have enabled them to maintain. 


The situation of the Continental countries, how- 
ever, has been entirely different, with the 
possible exception of Germany: In France and 
Belgium the steel works have been operating at not 
much more than 50 per cent. of capacity, largely 
because of the poor overseas demand. The steel 
makers in these countries are by no means pleased 
with the position, although they firmly adhere to 
the Cartel policy. On the other hand, the weakness 
of the British situation is that the boom in the 
home trade rests largely upon Government rearma- 
ment orders. In many cases big firms have so 
much work in hand of a national character that 
they are unable to accept commercial orders, 
except for extended delivery, with the result that 
the smaller firms are obtaining a much greater pro- 
portion of the ordinary work than is usual. 

It is not surprising in these conditions that 
buyers at home and abroad are displaying interest 
not unmixed with apprehension as to the steps 
which will be taken by the Cartel and the British 
steel makers to reorganise the distribution of their 
products in overseas markets. Recently the engi- 
neering industry has had reason to complain that 
the export of its manufactures has been made 
difficult by the increase in the price of steel to home 
consumers. The British makers at the Paris 
meetings were anxious that Continental export 
prices should be materially advanced, but this 
proposal was regarded with some nervousness by 
the French and Belgian makers, who were uncertain 
as to the extent to which their costs would be 
affected by the social legislation of their Govern- 
ments. From a commercial point of view also it 
is doubtful if the volume of orders reaching these 
two countries from overseas at present prices is 
sufficient to warrant an increase. The steel 
makers may regard these arguments as not 
lacking in force, but to engineers and those 
engaged in working up steel for export in 
a highly finished form, the present discrepancy 
between the home trade price at which they 
have to buy their raw material and the price 
at which their foreign competitors can obtain it 
is a serious matter. It is reported that the re- 
organisation proposals under consideration by the 
British and Continental steel makers include 
central selling through an organisation in London 
of all British and Continental steel products for 
Empire markets and the establishment on the 
Continent of a similar organisation for the disposal 
of British and Continental steel in certain foreign 
markets. Such a scheme would cut across the 
whole of the established methods of doing business, 
and should at least be subjected to close scrutiny by 
the authorities before any attempt to put it into 
practice is permitted. It is possible that this is 





an exaggerated report, but it follows so closely 
the lines upon which the Cartel and the British 
steel makers have hitherto worked that it may be 
regarded as a logical outcome of their policy. The 
report does, however, provide an illustration of the 
danger of too much secrecy, and the British Iron 
and Steel Federation would be well advised to 
take the public more into its confidence on this 
and similar subjects, and not to wait until, as in 
the Jarrow case, public opinion forces an explana- 
tion. 


Socialised Industry. 


THE task undertaken by the French Popular 
Front Government to apply advanced Socialist 
theories to the country’s industrial and economic 
reconstruction needs to be watched with close atten- 
tion in view of the liability of public opinion else- 
where to be misled by biassed appreciations of the 
results obtained with that policy. It means that 
all principles founded on experience which built 
up a former world prosperity are now thrown over- 
board. For years past those principles had been 
preserved in attempts to adapt them to new econo- 
mic conditions in the hope of returning gradually 
to a normal and expanding international trade. 
Notwithstanding the difficulty of the task there 
was the certainty of nations coming together, by 
means of reciprocal concessions, to establish a 
commercial intercourse which would probably 
mean a splitting up of big channels of trade into 
smaller ones, with a total world volume greater 
than any yet attained. All this entailed long pre- 
paration, and the final result could not be achieved 
until Europe emerged from its period of dangerous 
unrest. The misfortune is that some countries 
are losing faith in the future. National economy 
has been disorganised through each country being 
driven to rely more on its own resources and to 
create others for the sake of national independ- 
ence, thereby involving itself in financial losses 
which can only be made good by an expan- 
sion of foreign trade. In France the losses have 
accumulated in many ways, largely by an expendi- 
ture for purposes that merely displaced money 
without bringing profit to the nation. The situa- 
tion aroused uneasiness and discontent that pre- 
pared the way for the agitation which gave to the 
new Government full power to carry through a 
programme based upon the orthodox Socialist 
doctrine, backed by the Communist support which 
is necessary for its execution. The country is now 
in the throes of a complete Socialist organisation. 
It is the first time that these principles have been 
applied in their entirety by a great western 
European country. It has already given unpre- 
cedented power and authority to Labour, the 
immediate effect of which is now known. Industry 
is tied down to an extent that could not possibly 
have been foreseen. It is shackled by agreements 
forced upon it with the object of compelling manu- 
facturers to employ more men at much higher 
wages, and this, too, at a time when the industrial 
activity has rarely been at so low an ebb and the 
only salvation of makers lies in their producing 
goods cheaply and disposing of as many of them as 
they can abroad. 

The idea of fixing a higher scale of wages for 
workers was ostensibly to increase their purchas- 
ing power and provide for a larger consumption, 
which would benefit producers. What will happen 
to the purchasing power is already observable in 
rising prices in consequence of higher production 
costs. An immediate result of the labour gain has 
been a dislocation of industry which has suffered 
huge losses through stoppages and the difficulty 
of taking orders whilst it is still impossible to say 
what will be the total burden imposed on manu- 
facturers, since the higher wages, forty hours’ week, 
and holidays with full pay, involve an addition to 
social charges that modify completely the elements 
for calculating production costs. Industry grows 
up under particular economic conditions, and is 
more or less in a state of equilibrium, which is 
dangerously disturbed when a Government imposes 
on all industries indiscriminately a rigid system and 
working restrictions that paralyse initiative and 
competitive effort. This fact has been impressed 
upon the Government -to the extent that, after 
making sure that the men’s wages and holidays are 
secure, so long as there is work for them, it has 
hesitated to fix the date for the general application 
of the forty hours’ week. This must be done 
shortly, though possibly with reservations. Now 
that all industries have examinéd the probable 
effect of the forty-hours’ week, many of them find 
it practically inoperative. So infinitely varied are 
industrial conditions that some reforms cannot 
possibly be of general application. It is feared 
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that certain classes of manufacturers and some 
industries are in danger, and the Government is 
obliged to deal with such difficult situations as 
they arise. One of the most seriously disturbed 
industries is that of shipping. Estimates of the 
additional charges on shipowners imply that it 
will be quite impossible for them to continue 
to carry on business without increased State 
assistance. The Minister of the Merchant Marine, 
Monsieur Tasso, who is mainly responsible for the 
subsidies and other aids to shipping, is preparing 
a new plan which will necessarily go far beyond 
anything else in the way of assistance and protec- 
tion if shipewners are to secure what they require. 
Other industries, having lost their independence, 
are throwing themselves on the mercy of the State. 
Subsidies and protection offer the only means of 
salvation in present circumstances. 

The Socialist legislation so far aims at providing 
some compensation to national industries for the 
higher wages they are required to pay. Nothing 
has been done for industries depending wholly or 
partly on an export trade. Under existing con- 
ditions their situation is desperate, and their claims 
to the Government for proper attention are more 
peremptory than appealing. The Socialist experi- 
ment must stand or fall by its effect upon the export 
trade, as well as upon the possibility of its spending 
money for the maintenance of an active home trade, 
which means that the country will eventually find 
itself burdened with the task of paying dearly for 
this inopportune addition to the nation’s wages. 
The Socialist plans meet with a growing resistance. 
It is feared that they are going too far. The 
National Economic Council is reasserting its prero- 
gative to advise the Government, and the Senate 
is stiffening its attitude towards the Chamber of 
Deputies, while producers are endeavouring to 
slacken the bonds that hold them. Nothing, 
however, can change reforms that have already 
become law, except modifications in their applica- 
tion, and there is no alternative but to wait until 
the Socialist plan gives positive evidence of success 
or failure. The plan is tolerated as an experiment, 
and, if it fails, the country’s reaction against this 
method of industrial control will be irresistible. 








Obituary. 
JAMES ARCHIBALD ROBERTSON. 


Ir is with much regret that we have to record the 
death of Mr. James Archibald Robertson at his 
home, Brooklands, Temple-road, Buxton, on July 29th. 
Mr. Robertson had been in failing health for 
some considerable time. His early education was 
received at the Glasgow and West of Scotland 
Technical College, and his training with the Liverpool 
Electric Supply Company, Mavor and Coulson, and 
Lord Kelvin in the latter’s laboratory at Glasgow. 
From 1900 to 1902 Mr. Robertson was chief electrical 
engineer to Denny Brothers, shipbuilders, Dumbar- 
ton. In the latter year he was appointed Burgh 
Electrical Engineer of Greenock, and he remained 
in this position until 1914, when he came South to 
take a similar post with the Salford Corporation. 
From 1922 until the time of his death he practised 
as a consulting engineer, in which capacity he acted 
for a number of municipal and commercial under- 
takings, including those of Stretford, Salford, and 
Preston. In 1913 he was appointed Chairman of the 
Scottish Centre of the Institution of Electrical £ngi- 
neers, and held a similar post m the North-Western 
Centre in 1919. The Manchester Association of 
Engineers elected him President in 1929. He was 
also a member of the Institution of Mechanical 
Engineers, and has contributed several papers on 
electrical engineering subjects to various societies. 

Mr. Robertson was a man who made a host of 
friends by his bonhomie and sociable disposition, and 
his dry Scottish humour made him a welcome speaker 
at public banquets. 


LOUIS BLERIOT. 


Monsieur Louis Biertor died in Paris on Saturday 
last. Born at Cambrai in 1872, Louis Blériot took 
his engineering degree at the Ecole Centrale, and 
subsequently started upon the manufacture of head- 
lights for motor cars. The problem of mechanical 
flight early aroused his interest, and he began to 
experiment with the monoplane in 1899. After 
repeated failures he joined up with Gabriel Voisin 
for the construction of a biplane with floats which 
was tried on the Seine in July, 1905. It was hauled 
by a tug for taking off, but it capsized. Other 
machines with floats were built and failed. Blériot 
then returned to the monoplane, and after many 
unsuccessful attempts with different machines of 
the same type he succeeded at last in making the 
first officially recognised flight with a monoplane. 
Encouraged by this success he continued experiments 
which were marred by repeated accidents when 





taking off, until, at the end of October, 1908, he at last 
made « return journey across country at a speed of 
522 miles an hour. During all these experiments 
there was little change in the general design of the 
machines, which were of the usual primitive con- 
struction with the materials available at that time, 
and apart from modifications in detail suggested by 
experience the progress made was really in the ability 
to use air-cooled engines of increasing power. Blériot 
was now within reach of success, but he was at the 
end of his resources, and had not the means of 
attaining it. The Daily Mail prize of £1000 for the 
first air crossing of the Channel is generally believed 
to have been instituted with the idea of coming to 
his aid. Blériot accepted the challenge, and his feat 
in flying across the Straits of Dover in thirty-two 
minutes on July 25th, 1909, is a matter of history. 
It was perhaps more symbolical than historical, since 
it impressed upon the British public the idea that the 
sea girdle around this island no longer rendered it 
immune from attack. His successful flight enabled 
Blériot to raise money by demonstrations on the 
Continent, wherewith to launch out in the develop- 
ment and construction of the monoplane. During 
the past two or three years he had been engaged in 
experimenting with the helicopter type of machine. 
Until the Channel crossing, Blériot was practically 
alone jn France in adhering consistently to the 
monoplane, for the “‘ Demoiselle,” of Santos Dumont, 
the “ Antoinette,” with which Latham failéd to 
cross the Channel, and a few other single-plane 
machines, were ephemeral creations, and to that 
extent the original Blériot monoplane may be regarded 
as the real precursor of modern aircraft. 
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SHORT NOTICES. 


Broaches : Design, Manufacture, Application. By M. M. 
Zinde, A.M.I. Mech. E. London: The Machinery Pub- 
lishing Company, Ltd. 1936. Price 10s.—The broach used 
by the engineer is very different from that used by the 
clock maker. The latter is a tapered reamer, which is used 
by rotation, the former is pushed or pulled longitudinally 
through or, we must now add, across the work, cutting 
material away with circumferential or spiral teeth. It 
is with the engineer’s broach that this very practical and 
useful book deals. Broaching is a very old mechanical 
art, but it is only in fairly modern times that it has played 
more than a very minor part in machine production and 
only in quite recent times that both the broach and the 
broaching machine have become as important in certain 
classes of factories as any other machines. Needless to 
say, it is the mass production factory that has raised 
the broach to the position it now occupies. It is because 
of this position that Mr. Zinde’s book will be welcomed, 
for it not only describes processes and machines, but 
gives much information concerning the design and manu- 
facture of broaches that will be useful to the machinist, to 
say nothing of tables and diagrams. We are very pleased 
to see that the author devotes some space to external 
broaching, a relatively new development of which con- 
siderable extension may be anticipated. A practical book, 
which we have much pleasure in commending. 


Technical Data on Fuel. Fourth edition. Edited by 
H. M. Spiers, M.A. London: The British National Com- 
mittee, World Power Conference, 36, Kingsway, W.C.2.— 
Space will not permit us to summarise the contents of 
this book, which is full of valuable data, not only on fuels, 
but on a number of other subjects. As in previous editions, 
the volume’s title is very misleading, for the actual informa- 
tion on fuel is contained in four chapters—general informa- 
tion, gaseous, liquid, and solid fuels. The remainder of 
the book deals in a concise practical manner with such 
widely divergent subjects as heat, thermo-dynamic 
properties of materials, thermal conductivity, metals 
and alloys, refractories, &c. The practice of inserting 
blank pages for the purpose of making additional notes 
will be appreciated. The up-to-date information it 
contains will make the new edition of this little volume 
a valuable reference work for all interested in heat 


engineering. 





Principles of Electric and Magnetic Measurements. 
By P. Vigoureux and C. E. Webb. London: Blackie 
and Son, Ltd. Price 20s.—Part I of this book, for which 
Mr. Vigoureux is responsible, deals with electrical measure- 
ments, and Part II, written by Mr. Webb, with magnetic 
measurements. The volume is intended to acquaint 
students of physics or electrical engineering with the 
principles and practice of experimental electricity and 
magnetism. It is believed that it will also prove useful 
to research students in the direction of helping them 
to grasp the general principles underlying measurements. 
By far the greater part of the volume is devoted to the 
electrical side of the subject, which is covered in eleven 
chapters. The final two chapters deal with magnetic 
measurements. Both the authors are engaged at the 
National Physical Laboratory, and the book may there- 
fore be said to be based on practical experience. 





Short Wave Wireless Communication. By A. W. Ladner 
and C. R. Stoner. London: Chapman and Hall. Price 
2ls.—The fact that a third edition of this book has 
been called for is proof that it has met with appreciation. 
Short wave wireless communication has become a subject 
of great importance, and it is not surprising that this 
volume, which is practically the only one of its kind 
available, has met with a good reception. In this third 
edition a new chapter on commercial wireless telephone 
circuits has been added, and much of the text has been 
revised. The chapter on aerials has been. rearranged 





and somewhat enlarged. In its present form the volume 
is well up to date, Although both authors can claim a 
long connection with wireless work, they have not hesitated 
to seek the assistance of other specialists associated with 
this important branch of wireless communication. 


Electrical Engineering in Radiology. By L. G. H. 
Sarsfield. London: Chapman and Hall, Ltd. Price 
25s.—In many books on X-rays a certain amount of space 
has been devoted to descriptions of apparatus, and in one 
or two cases this side of the subject has received extensive 
treatment. The present volume is devoted wholly to the 
engineering aspect of X-ray equipment, and is designed 
to meet the needs of medical and engineering radiologists 
and radiographers. Much of the material comprising the 
work has been gathered in the radiological branch of the 
Research Department, Woolwich, where intensive research 
in all branches of radiology has been in progress since 
1917. A large part of the text is concerned with descrip- 
tions and explanations of problems that have been met 
with and elucidated in practice. It is shown that progress 
in design and construction has been striking, and that the 
apparatus once criticised as applicable only in the labo- 
ratory has been replaced by equipment which is robust 
and reliable and suitable for putting into the hands of 
operators who have received little or no training in elec- 
trical matters. The author describes in thirteen chapters 
the electrical components which go to make up the 
complete equipment, and discusses them from the design, 
operating, and maintenance point of view. There are 
chapters on X-ray transformers, rectification, voltage 
multiplying circuits, and constant potential equipment, 
electrical measurements and tests, high-voltage trans- 
mission control gear, lay-out and fittings, the X-ray tube, 
some special equipments, and electrical safety. 





The Outline of Steel and Iron. By Archibald Allison. 
London: H. F. and G. Witherby, Ltd. 1936. Price 6s,— 
It is noticeable, though easily explainable, that the general 
public which will take an amateur interest in many 
branches of science is generally wholly ignorant of metal- 
lurgy. When one considers that, bye and large, metals 
are more important to our daily lives than, let us say, the 
Colorado beetle or the Neanderthal skull, it is to be 
regretted that ignorance of them in lay circles is so pro- 
found. Mr. Allison’s book could do much to remove it. 
It is so written, with touches of archeology and history, 
and with such an easy treatment of technological matter, 
that it might be read with pleasure, to say nothing of 
advantage, by all and sundry. 


Chromium Plating. Second edition., By J. B. Maclean, 
B.Sc. London: Charles Griffin and Co., Ltd., 42, Drury- 
lane, W.C.2. Price 4s. net.—The practice of chromium 
plating is barely out of its infancy, and fresh applications 
and methods are being continually suggested. This little 
book, after first covering the general considerations of 
chromium plating, describes the plating shop and its 
equipment, the preparation, plating, and finishing of 
articles. The information has been carefully prepared 
and the comprehensive manner in which the book has 
been written will make it useful to the practical plater. 


BOOKS RECEIVED. 


Moffatt’s Classified Buyer’s Guide. March, 1936. 
Calcutta: S. H. Moffatt, 57, Chowringhee-road. Price 
1 rupee net. 

The “ Motor Ship” Reference Book for 1936. London : 
Temple Press, Ltd., 5-17, Rosebery-avenue, E.C,1. 
Price 5s. net. 

Small Two-stroke Aero Engines. By C. F. Caunter. 
London: Sir Isaae Pitman and Sons, Ltd., Parker-street, 
W.C.2. Price 6s. net. 

Design of Reinforced Concrete Structures. By D. Peabody, 
London: Chapman and Hall, Ltd., 11, Henrietta-street, 
W.C.2. Price 20s. net. 

Theory of Elastic Stability. By S. Timoshenko. London: 
McGraw Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 36s. net. 

Elements of Practical Aerody ics. By Bradley 
Jones. London : Chapman and Hall, Ltd., 11, Henrietta- 
street, W.C.2. Price 18s. 6d. net. 

Floatation Plant Practice. Second edition. By P. 
Rabone. London: Mining Publications, Ltd., Salisbury 
House, E.C.2. Price 10s. 6d. net. 

Asphalte Roads. By P. E. Spielmann, Ph.D., and A. C, 
Hughes, B.Sc. London: Edward Arnold and Co., 41, 
Maddox-street, W.1. Price 25s. net. 

Engineering Valuation. By A. Marston and T. R. Agg. 
London: McGraw Hill Publishing Company, Ltd., 
Aldwych House, W.C.2. Price 36s. net. 

Practical Aircraft Stress Analysis. By D. R. Adams, 
A.F.R. Ae. S. London: Sir Isaac Pitman and Sons, Ltd., 
Parker-street, Kingsway, W.C.1. Price 8s. 6d. net. 

A Universal Stress Sag Chart for Power Line Computa- 
tions. By J. T. Hattingh, B.A. London: Blackie and 
Son, Ltd., 50, Old Bailey, E.C. Price 12s. 6d. net. 

An Introduction to Engineering Mathematics. By 
D. MeMullin, B.A., and A. C. Parkinson, A.C.P. London: 
Cambridge University Press, Fetter-lane, E.0.4. Price 
4s. net. 

Materials of Industry: Their Distribution and Pro- 
duction. By A. L. Colston. London: McGraw Hill 
Publishing Company, Ltd., Aldwych House, Aldwych, 
W.C.2. Price 12s. net. 

The Principal Rots of English Oak. By K. St. G. 
Cartwright, M.A., and W. P. K. Findlay, MiSe. London: 
His Majesty’s Stationery Office, Adastral House, Kings- 
way, W.C.2. Price 2s, net. 

Corrosion Resistance of Metals and Alloys. By R. J. 
McKay and R. Worthington. New York: Reinhold 
Publishing Corporation. London: Chapman and Hall, 
Ltd., 11, Henrietta-street, W.C.2. Price 35s. net. 
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Chelsea 


Bridge. 


>- 7 


N the report of the Royal Commission on Cross 
River Traffic of 1926, it was recommended that 
Chelsea Bridge should be rebuilt to carry four lines 
of traffic. The bridge-in existence at that time was 
a suspension structure built in 1858, It had a carriage- 
way width of only 29ft. 4in., further constricted 
at the towers to 22ft. 5in. As it was subjected to a 
load restriction of 5 tons it could not be used by 
buses or heavy lorries, with the result that unnecessary 
congestion was caused on Vauxhall Bridge, down- 
stream, and to a lesser extent on the Albert Bridge, 





was adopted from a consideration of the needs of river 
traffic. But conventional anchorages are unnecessary 
as the suspension cables are secured into the ends of 
the stiffening girders which support the deck of the 
bridge. These stiffening girders are thereby put 
under compression. The stability of the bridge needs 
consideration before it can be understood. As will 
be seen from the drawings on page 140 the four 
towers are separate from one another and are mounted 
on pin bearings on the piers. Lateral stability is 
provided by smaller pin bearings on each side. The 





now under erection are given in the following 
table :— 


Width of carriageway . . 40ft. 
Width of footways Ke 12ft. 
Width between parapet 82ft. 
Clear span, centre.. .. 332ft. 
Clear span, side 163ft. 
Width of piers 20ft. 


Length of piers. ;,+- .+, ++ ++. /«+., 1OMft. Gin. 

Although actually of considerably greater strength, 
the suspension cables will appear very much lighter 
than the suspension chains of the old bridge. They 
will each consist. of thirty-seven steel wire ropes, 
ljin. diameter, assembled together in a hexagonal 
bundle. At the anchorages each rope will be 
separately attached to the fan-shaped castings. The 
stiffening girders, which are of box section, as will 
be seen in the half cross-section drawing of the deck, 
have been made from _high-tensile structural steel, 
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DEMOLITION OF DECK OF 


upstreaza. In accordance with the recommendation 
of the Royal Commission, the London County Council 
decided in February, 1931, to rebuild the bridge. 
With forethought for the future, however, a structure 
to carry six lines of traffic was chosen and the pre- 
paration of a suitable design was entrusted to the 
late Sir Frederick Palmer. The Council, however, 
already had in hand the reconstruction of Lambeth 
Bridge and the widening of Putney Bridge, and as 
the economic conditions became more adverse as 
the year advanced it was decided in October not to 
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CLAY FOUNDATION—NOVEMBER, 


proceed with the work. So rapidly, however, did the 
recovery from the depression take place that as early 
as 1933, on intimation that a grant of 60 per cent. 
would be available from the Road Fund, the Council 
once more decided to proceed with the work. But 
it was decided that the new bridge should be built 
to carry four lines of traffic instead of six. In design- 
ing the bridge. the views of the Royal Fine Arts 
Commission were consulted, and Mr. Topham 
Forrest collaborated with the consulting engineers 
Messrs. Rendel Palmer and Tritton, of Westminster, 
in connection with the architectural treatment. 


DrsiaN oF THE NEw BRIDGE. 
The design of the new bridge has a number of 





BRIDGE—APRIL, 





interesting features. A suspension arrangement 
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suspension cable is fixed at the tops of the towers 
and is not mounted on roller or sliding bearings as 
in the conventional suspension bridge. Accommoda- 
tion for the expansion or contraction of the cables 
will be provided by slight tilting of the towers on the 
pin bearings. The cables at each end are anchored 
into fan-shaped castings on the stiffening girders. 
The latter are restrained at the abutments by vertical 
links which allow horizontal, but not vertical, motion 
to take place. Practically the whole load of 
the bridge is taken by the towers and transmitted 
by them to the piers. On the north side the stiffening 
girders are pinned to the towers. But on the south, 





REMOVAL OF UPPER SUSPENSION CHAIN—APRIL 
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and the use of this material has shown a saving in 
both first cost and weight. 

The design of the new bridge was completed early 
in 1934 and tenders for the removal of the old bridge 
and the construction of the new were invited in 
June of that year. Holloway Brothers (London), 
Ltd., secured the contract and began work on 
October 15th, 1934. 


DEMOLITION OF OLD BRIDGE. 


The first work undertaken was that of erecting a 
foot bridge for the use of the public while the work 
was going on. This structure is the one used for the 








PLACING GRANITE FACING ON SOUTH PIER—MARCH, 1936 


to allow for expansion, there is a sliding joint allowing 
for horizontal, but not vertical, motion. Each 
stiffening girder has two pin joints disposed respec- 
tively just on the river side of each pier. For erection 
purposes only there is also another pin joint at the 
centre of the span, but it will be riveted up at a later 
stage. 

The new bridge is situated precisely on the site 
of the old bridge, and the spans being the 
same the new piers are also situated in the same 
position as the old. The dimensions of the structure 





same purpose at Lambeth. It has four spans sup- 
ported on clusters of timber piles to act as piers and 
its central pier divides the navigation channel into 
two passages each 120ft. wide. 

The old bridge was demolished in a manner the 
reverse of that by which it must have been erected. 
After the road surface and concrete had been broken 
up and removed by lorries, the steel work of the deck 
was cut by oxy-acetylene burners into convenient 
lengths and. lowered into barges by derrick cranes, as 
shown by an accompanying engraving. Work was 
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begun at the centre of the central span and the two 
ends simultaneously in order to balance the distribu- 
tion of load about the towers as closely as possible. 
This precaution’ was taken because the towers were 
made of cast iron and were suspected to be incapable 
of resisting any additional lateral forces. The 
suspender rods were also removed at the same time. 
Temporary cable suspension bridges were next slung 
beneath the chains for their dismantling. First, the 
top chains were packed and wedged up from the middle 
chains, and, after disconnection, dismantled. A 
similar procedure was then adopted for the removal 
of the middle chains, and, finally, the bottom chains 
were packed up off the cable bridges, and so removed. 
Work upon the removal of the top chains is seen in 
one of the engravings. By the end of May, 1935, the 
whole of the superstructure had been removed, and 
work was begun on the demolition of the piers and 
such part of the anchorages as it was necessary 
to touch. 


FoUNDATIONS. 


Up till only a few years ago work on foundations 
in the river under the protection of cofferdams was 
not favoured by engineers, as it was attended by 
considerable difficulties of water seepage, &c. The 
development of interlocking steel sheet piling, how- 
ever, has made it possible to work within open coffer- 
dams at considerably greater depths. The sheet 


CHELSEA 
ABUTMENT 











the cofferdams dry. It is interesting to note that-the 
timber piles of the old piers which were cut off as 
excavation proceeded showed no signs of. deteriora- 
tion. ° 

The bases of the new piers have been founded on 
hard London clay at 40ft. below O.D.—rather a 
greater depth than has been usual up to date. The 
hardness, dryness, and consistency of the material 
is well illustrated by an engraving on page 139 
showing one of the engineers standing on the surface 
which had been prepared to take the concrete. Mass 
concrete was deposited directly on the clay to a 
thickness of about 18ft. over the whole area within 
the cofferdam. The reinforced concrete frames of 
the cofferdam were embedded and not removed. 
The sheet piles were spliced at or near the level of 
the top of the block, so that the lower portions could 
be left in situ when the upper parts were later 
removed. On the block of concrete the central core 
of each pier was built up and faced with Cornish 
granite. A large void has been left in each pier 
between the tower bearings in order to save weight 
and cost. 

Cofferdams were also used for constructing the 
abutments, but they were of smaller dimensions. By 
the time this article appears in print the piers will 
probably be completed. On the occasion of our recent 
visit to the bridge the surfaces of the granite were 
being prepared for the reception of the steel bearing 
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girders and not to fixed anchorages, they cannot be 
strung in place until the stiffening girders have been 
erected. The first work to be undertaken was there- 
fore the erection of these girders. But since inter- 











HYDRAULIC JACKS ON STIFFENING GIRDER 


ference with river traffic could not be tolerated it was 
inadmissible to erect the girders in the positions they 
were finally to occupy. Instead, a special service 
girder was first erected in the Battersea shore opening 
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piles used at Chelsea were 70ft. long, driven 40ft. 
into the bed of the river, and each of the two dams 
was 107ft. long by 27ft. wide. They were protected 
by timber staging against the risk of accident by 
collision with a barge or steamer. At only one point 








VIEW WITHIN COFFERDAM 


was any difficulty experienced. Here the sheet piles 
encountered some obstruction—possibly one of the 
piles of the old bridge—and were split apart. As, 
however, the defect occurred some depth below the 
bed of the river, it caused very little trouble. No 
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ELEVATION AND SECTIONS OF NEW BRIDGE 





PLAN, 


castings of the towers and the sheet piling which 
surrounded the piers was being removed. 

The abutments of the bridge will be heavy only in 
appearance. For the greater part of the interior will 
be hollow. The walls are hardly thicker than would 
be necessary for an ordinary embankment wall. At no 
time will there be any considerable load on the abut- 
ments. It was considered advisable, however, to 





and supported by timber pile bents at the ends and 
centre. It was carried on special spigot and socket 
bearings, the object of which will become clear 
presently. On this temporary steel work the stiffen- 
ing girders, together with cross girders and stringers, 
were erected in four sections successively. The first 
section was that spanning the Chelsea shore opening, 
the next that from the Chelsea pier approximately to 





carry the foundations down to the London clay, and 





the centre of the bridge, the third the other part of the 
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in order to do so the front portions of the old anchorage 
blocks, together with their timber bearing piles, were 
removed. 


STEEL WorK. 


It will be readily appreciated that the new bridge 
could not be erected in the manner usually adopted 
for the normal type of suspension structure. As the 








difficulty was experienced in keeping the interior of 


cables are connected to the ends of the stiffening 
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NEW BRIDGE 


central span, and at present the fourth and last section 
is being assembled. As each section was completed 
four barges, each of 120 tons capacity, provided with 
suitable timber cribbing, were drawn into position 
beneath the service girder. Then the rising tide lifted 
the latter off its supports and the barges were warped 
clear of the stages and towed by tugs across the river. 
The operation is illustrated by four engravings on 
page 136. As at this stage the piers were still under 
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erection and work, of course, not even begun on the 
towers, temporary piled stagings of suitable height 
had been built to receive the sections of the stiffening 
girder structure. These stagings were situated one 
near each pier, one in midstream and one near the 
Chelsea shore. The barges were manceuvred into the 
correct position and the load of stiffening girder 
transferred to the stagings as the tide fell. This work 
was facilitated by hydraulic jacks fixed at each end 
of each section of the stiffening girders. When in 
place on the stagings the sections of the girders are 
carried on universal mountings composed of two 
nests of rollers at right angles. They can therefore 
easily be adjusted for alignment and, by the use of the 
jacks, also for level. The work of floating out the 
sections of the bridge was always done at or near 
spring tides and on Sundays, when there was little 
river traffic. The Chelsea shore span was begun on 
March 9th and it was floated into position on April 
26th. The two parts of the central span were floated 
out on June 7th and July 12th. The steel was supplied 
by the Furness Shipbuilding Company, Ltd., and its 
assembly is in the hands of Holloway Brothers, Ltd. 
At the time of our recent visit to the bridge the 
fourth section of the stiffening girder was under 
erection in the Battersea shore opening and the 
granite surfaces of the piers were being prepared to 
receive the castings for the pin bearings of the towers. 


Furure Work. 

At present gaps exist in the line of the stiffening 
girder above each of its supports. The connecting 
sections will soon be lowered into position and riveted 
to the adjoining steel work. At about the same time 
the fan-shaped ends of the stiffening girders designed 
to take the ropes of the cables will be erected into 
place. The stiffening girders will then be substantially 
complete and work will begin on the towers and abut- 
ments. First, the tower bearings, abutment anchorage 
bearings and stiffening girder bearings at the 
towers are to be placed and connected up. While 
this work is in progress the spans will be aligned 
and levelled. After everything has been connected 
up the spans will be carried by the abutment bearing 
links, the tower bearings, and the mid-river staging. 
The other stagings, together with the universal 
bearings, can therefore be removed. 

Since the towers are supported on pin bearings 
they cannot maintain themselves upright until 
the cables have been slung. They are to be guyed 
during erection to the stiffening girders. At the 
present time the steel wire ropes are in course of 
manufacture by Wright’s Ropes, Ltd., of Birmingham. 
In order to ensure that the bridge shall assume its 
correct outline under full dead load, each rope is 
marked to length under a load which will produce 
the same aggregate extension as the dead load stress 
in the completed structure. The ropes are to be 
drawn across the deck structure and threaded through 
into the anchorage sections. They will then be 
lifted over the towers and lowered into the tower 
cap castings. Cable clips and hanger rods having 
been assembled, the towers will be canted back 
towards the abutments and the shore span hanger 
rods connected up to the stiffening girder. 

It will be remembered that a temporary pin joint 
has been arranged at the centre of the central span. 
It is necessary because in order to connect up the 
centre span hanger rods the main span will be lifted 
on hydraulic jacks at the centre. As soon as this 
work is completed the span will be lowered again 
and the temporary hinge riveted up. Then the timber 
temporary supports will be removed, and when the 
concreting and surfacing of the road has been finished, 
the bridge will be ready for opening. We hope in 
later articles to refer in greater detail to the various 
operations just mentioned. 








Latest South African Locomotives. 
(By Our South African Correspondent.) 


Tue changes necessitated by the adoption of higher 
speeds on the South African Railways have led to important 
developments in the types of locomotives used. Not only 
do these changes, including the use of heavier rails, the 
modifying of the gradients, and the straightening of the 
lines where practicable, render possible an increase in 
tractive power and speed, but they should at the same 
time increase the overall efficiency. The tendency in 
recent years to introduce locomotives with larger wheels 
and higher speeds has led to extensive research work on 
the question of axle loads and the assistance of the Chief 
Civil Engineer in this respect has made possible the intro- 
duction of the class ““16E” engine, which Mr. A. G. 
Watson, M. Inst. C.E., M.I. Mech. E., M.I. Loco. E., 
Assistant General Manager (Technical) and Chief Mech- 
anical Engineer, designed for express work on the Union 
Limited and Union Express trains. 

The locomotives, of which six were ordered, are of the 
4-6-2 type. The driving.wheels are 6ft. in diameter and 
are, it is said, the largest wheels running on any 3ft. 6in. 
gauge railway in the world. The class “16E”’ has a 
slightly higher centre of gravity than previous 8.A.R. 
express locomotives, but there is ample margin of safety, 
and the fact that engines having high-pitched boilers run 
steadier than those having a comparatively low centre of 
gravity has been borne out in the trials. The question of 
balancing received very careful consideration, as it was 
necessary to reduce the hammer blow as much as possible 
to meet the axle load restrictions laid down by the civil 





engineering department, The ‘‘ 16 E”’ engines embody a 
number of innovations based on past experience. The 
boilers are of the standard No. 3A type, the only difference 
being in the length of the barrel. The barrel courses are 
arranged telescopically, increasing from 6ft. 4in. outside 
diameter on the smoke-box end to 6ft. 7}in. on the fire-box 
end, the thickness of plates being jin. The boiler is 
designed for a maximum working pressure of 225 lb. per 





cylinder is fitted with a separate rotary cam shaft. The 
pistons are the result of experiments made on the 8.A.R. 
during the past two years, the piston heads being in halves 
and fitting on to a double-ended cone at the end of the 
piston-rods. The steam pressure constantly tends to 
tighten these heads on the piston-rod, and as there is no 
nut or projecting end the clearance volume between the 
piston and the cylinder cover is reduced to a minimum. 








4-8-2 CLASS 15E PASSENGER OR 


square inch. 
are of copper-nickel steel. 
absence of a dome. A manhole is provided on top of the 
barrel for inspection purposes only. A multiple valve 





Goops LOCOMOTIVE 


Boiler barrel plates and fire-box outer shell | Similarly, the crossheads are also of the split type, bolted 
A distinctive feature is the | on the piston-rod, thus eliminating cotters and definitely 


determining the distance between the gudgeon pin and 
the piston. The gudgeon pins are of the latest design, 


regulator is fitted in the superheater header, the steam | incorporating grease lubrication. To reduce reciprocating 
being drawn from a steam collector situated in the steam | weights the connecting-rods are made of a special high- 


space at the end of the main internal steam pipe. _ 
In order to obtain as deep a fire-box as possible it has 


tensile steel. Hollow crank pins are provided. : 
The leading bogie is of the latest standard design, which 














4-6-2 CLASS 16E NARROW GAUGE EXPRESS LOCOMOTIVE 


been necessary to raise the boiler centre line. The fire-box 
is made of A.S.T.M. steel and is of large proportions, the 
grate area being 62-5 square feet. The provision of a 
cast steel grate is an added feature, whilst the ashpan, 
which is constructed of anti-corrosive steel plates of a 
special heat-resisting quality, assists towards keeping 
within the limits of the axle load. The cab is made of a 
special light steel and is of welded construction through- 


incorporates the fitting of an oil bath centre pivot. The 
type of intermediate buffing gear fitted eliminates bumping 
between engine and tender and is the result of experiment. 
It is provided with an oil bath to ensure a plentiful supply 
of lubricant to the gear, which is always under considerable 
pressure. The cab fall plate between engine and vender is 
replaced by a rigid platform attached to the engine and 
provided with a hand rail. This platform provides a 

















2-10-2 EXPERIMENTAL NARROW GAUGE LOCOMOTIVE 


out. 


Two steam collector turrets made of cast steel; secure footing for the fireman, and in the rare occurrence 


provide steam at a pressure of 210 Ib. per square inch for | of a broken draw-bar there is no danger of enginemen 
the injectors, vacuum, and steam brakes, and all fittings, | falling between engine and tender. The steps leading up 


mountings, &c., which are of 8.A.R. standard pattern. 
Most of the renewable parts are standard and _ inter- 
changeable with those of a number of existing engines in 
service. 

Each cylinder and half smoke-box saddle form one 
casting, bolted to the other on the centre line. Each 


to the cab are attached to the platform instead of to the 
tender ; this also provides a better means of access to the 
cab. A speed recorder operated by means of a flexible 
drive is fitted. 

It is claimed that the “16 E ” is the fastest engine of 
her class in the world, and it is also the largest engine 
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assembled in South Africa. So large is the boiler that the 
external chimney is barely 3in. high, the most tunnel and 
bridge clearance will allow. For the same reason the two 
safety valves and the whistle have been set at an angle 
instead of on top of the boiler. One of these engines 
attained a speed of 70 m.p.h. during a trial run from Cape 
Town to the Rand, and although it has not been possible 
so far to carry out any extensive trials, there is every 
indication that it will prove economical in fuel con- 
sumption. Any economy in maintenance costs will only 
become fully apparent after the engines have run for a 
few years, but it is anticipated that it will be relatively 
low. 

The constructors of the “‘ 16 E ” engines were Henschel 
and Sohn A.G. The leading dimensions of the engines 
are as follows :— 


Las bogie wheels .. 

Coupled wheels .. .. 

Trailing bogie wheels .. 

Tender wheels .. .. 

Cylinders, diameter 

Cylinders, stroke .. 

Boiler pressure... ..  .. 

Boiler, liest inside diamet 

Distance over tube plates .. 

Diameter of superheater flues 

Number of superheater flues 

Diameter of boiler tubes. 

Number of boiler tubes 

Grate area ee 

Total engine wheel base as 

Total coupled wheel base .. .. 

Height, rail level to top of chimney 

Heating surface (fire-box, including 
arch tubes).. .. . eee 

Total heating surface . 

Superheater area .. 

Tractive effort .. .. 

Coal capacity of tender 

Water capacity of tender girtelu 

Weight of engine in full working order 

Weight of tender in full working order 


2ft. 10in. 

6ft. 

2ft. 10in. 

2ft. 10in. 

24in. 

28in. 

210 Ib. per sq. in. 
6ft. Qin. 





235-5 sq. ft. 
2917-5 sq. ft. 

580 sq. ft. 

35,280 Ib. 

12 tons 

6000 Imp. gallons 
97} tons (2240 Ib.) 
67} tons (2240 lb.) 


In addition to the six class “16 E” engines, twenty 
class “‘ 15 E”’ locomotives are being imported from over- 
seas, the construction having been entrusted to R. 
Stephenson and Co., Ltd. These engines were also 
designed by Mr. Watson and have a 4~8-2 wheel arrange- 
ment and are capable of exerting a maximum effort of 
42,350 Ib. and are intended for hauling either passenger 
or goods trains between Johannesburg and Cape Town. 
The coupled wheels have a diameter of 5ft., which will 
enable a high average rate of speed to be maintained. In 
their leading dimensions they only differ from the “‘ 16 E ” 
engines in those mentioned below :— 


Class “15 E.” 

5ft. 

22ft. 74in. 
35ft. 8in. 
15ft. 9in. 
12ft. 11}in. 


Coupled wheels .. .. .. 
Distance over tube plates .. 
Total engine wheel 
Total coupled wheel base .. .. 
Height, rail level te top of chimney 
Heating surface (tubes) .. .. 
Superheater area .. .. 
Weight « fengin in full working order 107% tons (2240 lb.) 
eight o e in wo order ns . 
Weight of tender in full working order 66} tons (2240 Ib.) 
A class “20” experimental engine, 2-10-2 arrange- 
ment, recently built in the Administration’s workshops 
at Pretoria to the designs of Mr. Watson, is perhaps the 
most interesting of the three types which are now being 
placed in service, because of the fact that with the excep- 
tion of the boiler, frame, and cylinders it was entirely built 
in South Africa, the tender being an old one taken from 
an ‘‘ 8th” class engine and suitably altered. This loco- 
motive, of which the leading dimensions are subjoined, 
has been completed and placed in temporary service on 
the Steelpoort line :— 


42,350 Ib 


2lin. by 24in. 
1713-4 sq. ft. 
36 sq. ft. 
20ft. 

4ft. 10}in. 
33,080 Ib. 

4ft. 


Cylinders (two) ea 

Tota] heating surface .. 

Fire-grate area... wee 

Distance between tube plates 

Inside diameter of boiler .. .. .. .. 

Tractive effort at 75 per cent. boiler pressure 

Diameter of coupled wheels i aah ae 

Approximate total weight of engine in work- 

i ae el le a 

Approximate total weight of tender in work- 

ing order Rye Serna anes eee 

Length over buffers 2 

Coal capacity of tender 

Water capacity of tender digi ie 

This engine reached a speed of 56 m.p.h. on trial without 
being fully ‘‘ opened out.” It has been designed for use 
in South-West Africa, where the old light-section German 
rails are still in use. Owing to water scarcity it may be 
fitted eventually with a condensing tender. 

The photographs for illustrating the descriptions of the 
engines are reproduced here by courtesy of the Publicity 
Department of the S.A.R.; much of the iptive 
matter with to the class ‘‘16E” was furnished 
by Mr. T. J. Espitalier, of the Chief Mechanical Engineer’s 
staff. 


73 tons 7 ewt. 


43 tons 1 ewt. 
64ft. 6}in. 

10 tons 

3000 gallons 








Experiments in the Heating of 
Large Ingots.* © 
In recent years considerable advances have been made 


in the design and construction of soaking pits. Improve- 
ments have also been made in the control of combustion on 


this type of furnace. Little, if any, attempt, however, 
has been made to study on scientific lines the treatment 
the ingot receives while it is actually in the soaking pit. 
The heating of the ingot is left to men who are more 
or less skilful according to their experience and the 
lessons learned therefrom. It is not suggested that 
the heater’s task is susceptible to close scientific control. 
His work has been complicated by the charging of ingots 
at various temperatures from cold to hot, and it is further 
complicated by the varying qualities of steel he has to 
treat. It does, however, seem desirable to know something 
of the rate of heating from the outside to the inside of an 





_# Paper read before the Cleveland Institution of Engineers 
by Mr. W. B. Baxter. 





ingot, as this has undoubtedly an important bearing on the 
rolling properties of the steel. It is also probably a 
general experience that an ingot which has been allowed 
to cool to a low temperature is more prone to defects on 
reheating than is one charged hot into the soakers shortly 
after it has been teemed. The many ways in which 
imperfect heating can affect the losses in the mill are also 
generally recognised. 

Realising that this was a problem of some importance, 
the author decided to have a series of experiments carried 
out on actual ingots under conditions which could be 
considered normal heating practice. It was also realised 
that cooling from teeming was a related problem, and it 
was decided to include this in the experiments. The 
investigation was to determine the manner and speed of 
heating and cooling of low carbon steel ingots of 7 and 
10-ton weight. 


PRELIMINARY Work. 


In view of the lack of information to be obtained from 
outside sources, various trials had to be made before a 
successful method was evolved. 

In the first tests three lin. holes were drilled in the 
broad side of the ingot reaching to the centre, While 
the ingot was in the pit these holes were kept plugged. 
The ingot was. drawn periodically, the plugs removed, 
and thermo-couples inserted to measure the temperature 
of the centre of the ingot, the whole operation lasting about 
six to eight minutes. The surface temperature of the ingot 
was observed by means of an optical pyrometer. Owing 
to the thick film of scale which formed on the ingot while 
it was out of the pit, the observed surface temperatures 
would be appreciably higher than those of the steel under- 
neath the scale. 

This method was also unsatisfactory for two other 
reasons :-— , 

(1) On account of the cooling which took place while 
the ingot was out of the pit. 

(2) Due to the fact that the thermo-couples tended to 
give high results, owing to air circulation in the hole 
and heat conduction along the thermo-couple wires, 
which were 3 mm. thick. 


In a second attempt, a hole 3in. diameter and 2ft. deep, 
was drilled in the centre of the top of the ingot. A 
number of ‘‘ Sentinel ’’ cones with different melting points 
were placed in the bottom, each surrounded by a nickel 
sheath. Thin refractory rods resting on these cones 
projected through a fire-clay plate covering the top of 
the hole, so that when a cone melted the rod dropped. 
The results were not satisfactory, and after several 
trials the method was abandoned. 

Finally, a more successful method was evolved. 


Metuop Usep ror Seconp Series or TEstTs. 


The hole, 3in. in diameter and 2ft. deep, drilled in the 
centre of the top of the ingot, in connection with the pre- 
vious tests, was reduced in area by the insertion of a length 
of steel tube, 1}in. internal diameter. The annular space 
between the tube and the sides of the hole was filled at the 
bottom with fine steel drillings and at the top with crushed 
brick. The hole was suffi deep for the effect of 

t tration from the top of the ingot to be negligible 
in tion to that from the side. “the tube projected 
about }in. from the top of the ingot to prevent any loose 
material falling down the hole. The hole was covered by 
a brick cut to fit over the projecting end of the tube. This 
brick was removed at intervals, and the temperature of 
the bottom of the hole observed with an optical pyro- 
meter. In several of the tests the internal temperature 
was also taken by means of a thermo-couple which was 
periodically inserted. The agreement between these two 
methods of measurement was excellent. The difficulties 
met with, in using thermo-couples in the method previously 
described, due to conduction along the thermo-couple and 
circulation of air in the hole would not be experienced 
to any extent in this method ; the, temperature gradient 
was less steep in the bottom portion of the vertical hole, 
and thinner thermo-couples were used. These facts, in 
conjunction with the increased depth of the hole, would 
not only much reduce the effect of conduction, but would 
also cause a considerable time lag in any such effect. 
Moreover, the coldest portion of the hole being at the 
bottom, there was no tendency for convection currents to 
be set up. Both the thermo-couple and the optical pyro- 
meter were carefully checked against a standard platinum- 
platinum-rhodium thermo-couple. 

This method could not, of course, be applied to newly 
teemed ingots. A third method was therefore evolved. 


Mernop Usep ror THE Tuirp Series or TESTs. 


A piece of l}in. hydraulic piping, 2ft. 6in. long, sealed 
at one end, was dipped into molten steel, and then with- 
drawn so that a skull was formed on the outside, }in. to 
#in. thick, and this was allowed to cool. It was then 
inserted into the molten ingot to be tested, immediately 
after teeming, and held in position until a crust formed 
on the surface of the steel. About 2ft. of the tube was 
immersed. In order to prevent it being dissolved by the 
molten metal, air was blown into it for 
30-40 minutes. With shorter periods of air cooling the 
tube occasionally collapsed. After the compressed air 
pipe had been withdrawn, a 10in. plug of steel was inserted 
in the top of the tube to minimise the cooling effect of 
convection currents. It was found, however, that very 
little convection took place, 

Internal and external temperatures were taken by 
means of an optical pyrometer. 


GENERAL REMARKS ON THE TESTS. 


The points on the furnace temperature curves are the 
means of a number of observations of the temperature of 
different parts of the walls, floor, and adjacent ingots. At 
times, particularly when the pit is newly charged, there is 
a considerable divergence between these different tempera- 
tures and when this is the case the results will only be 
approximate. The furnace temperature results do not 
take into consideration the temperature of the gases 
passing through the pit. 

The temperature gradient in the film of scale which 
always forms on the ingot will be very steep, and the sur- 
face temperature observed during the heating may be at 





times somewhat higher than that of the underlying steel. 
Naturally, the reverse holds true when cooling is taking 
place, On the other hand, this film of scale causes the 
ingot surface to approach more nearly the “ black-body ’’ 
conditions which are necessary if accurate readings 
are to be obtained with an optical pyrometer, and it 
is considered that the temperature conditions in the 
pit are generally sufficiently uniform to make correc- 
tions unnecessary. As ds the internal tempera- 
tures, ‘‘ black-body "’ conditions would be expected at 
the bottom of the hole, and the agreement between the 
optical pyrometer and thermo-couple measurements shows 
that this is the case. 

While a high degree of accuracy is not claimed by these 
methods, it is felt that they are sufficiently reliable to be 
applied in practice, as the ingot heating process is not in 
itself susceptible to an exact control. 


CONCLUSIONS. 


As a result of a number of tests, of which details are 
given in the paper, the author drew the following con- 
clusions :— 

It is shown by these experiments that :—- 

(1) A steel ingot is a very slow absorber of heat. 

(2) It is possible in heating an ingot rapidly to get a 
lag of 500 deg. to 600 deg. Cent, between the outside 
and the inside of an ingot, lft. 10in. to 2ft. 5in. thick, 
this occurring when the outside is about 1000 deg. Cent. 

(3) It takes about four hours longer for the inside of 
a 7-ton ingot to reach 1200 deg. Cent. than the time 
taken by the outside, a distance of about Llin. 


A speed of heating equivalent to 1 ton per hour from the 
cold to rolling temperature will give a difference of 500 deg. 
to 600 deg. Cent. from outside to inside, at a time when 
the outside is between 700 deg. and 1000 deg. Cent., and 
enormous stresses will be set up in a steel casting with 
pronounced corners and containing blow-holes, and many 
planes of weakness within a zone of temperature at which 
the material is very weak and brittle. 

The endeavour to heat quickly is also responsible for 
excessive oxidation of the surface of the ingot even to the 
stage of incipient burning and destruction of the skin down 
to the blow-holes where present. 

A very regular relation has been established between the 
difference in temperature from outside to inside (at 1200 
deg. Cent. outside temperature) and the time required to 
soak to a temperature of 1200 deg. Cent. inside, and that 
is one hour per 100 deg. Cent. in the case of 7-ton ingots 
(22in.) and about 1} hours per 100 deg. Cent. in the case of 
10-ton ingots (27in.). 

It is also established from some of the later cooling and 
heating curves that very rapid passage through the soakers 
can be given to ingots which can be used by the mill as 
quickly as they are made. Experience shows also that 
this method is successful in making a good job in the mill 
of thin skinned ingots. It is possible and desirable to roll 
7-ton ingots in three hours from tapping; it can be done 
successfully in 24 hours when necessary. ; 

The present heating practice is based upon the following : 


Sizeofingot .. .. .. .. «. «.7-tom,. ..10-ton 
Stripped and charged into soaker, hours 1 alae 
Soaked with gas off and damper down ; 

then gas put on and ingots drawn, 

ONE 6) ae. PTET A, Lys 
Total, hours .. Se a» 
Sizeofingot .. .. .. .. ..7-ton.. 
Stripped, allowed to stand in car 

hour; thenintosoaker,hours .. I} .. .. 2} 
Soaked with gason,hours.. .. .. 1 .. .. WY 
Total, hours .. ..  .. BPilit en & 

Either the ingot must be set before charging in the 
soaker or allowed to finish setting in the soaker with the 
gas off. ; 

Ingots charged at about 800 deg. from the Gjers pits 
take 3 hours for a 7-ton and 4 hours for a 10-ton in a hot 
soaker. 

For cold ingots three soakers are preferred, one to 
warm the ingot to about 400 deg. to 500 deg. Cent., the 
second to heat and soak to a moderate temperature, 
say, 1000 deg. Cent., and the other to finish off. 

10-ton 
ingot. 


A 


..10-ton 


7-ton 
ingot. 

: ee 
SH FEN EARGZ 
wd aor tae 
» 0 6} 


Preliminary, hours 
Moderately hot, hours . . 
Hot soaker, hours 
Total, hours... «++. + 

To heat carefully in one soaking pit takes about 14 
and 8} hours respectively. 

This practice has not increased the heating costs. 

In conclusion, it may be said that better results are 
obtained in cost of heating and quality of product by 
controlling the cooling and soaking of an ingot than by 
heating and soaking, and that when cold ingots have to be 
used it is good practice to preheat them carefully until 
they are at a reasonably even temperature throughout, 
when they can be treated as hot ingots. 








SOUTH APRICAN TRADE STATISTICS. 


Accorpine to the Union Trade Statistics, recently 
published, the total trade of the Union for 1935 
was £149,041,665, as compared with £126,925,008 in 
1934. Imports in 1935 exceeded the 1934 figures by 
£9,021,481, while exports for 1935 showed an increase of 
£13,095,176. The principal import increases were as 
follows :—Metal manufactures, machinery, and vehicles, 
£4,907,593 ; fibres, textiles, apparel, &c., £952,570. 
Minerals: Earthenware, glassware, and cement, 
£397,938; drugs, chemicals, and fertilisers, £156,740. 
Decreases were negligible, the principal being in leather, 
rubber, and manufactures thereof which showed a 
drop of £158,085. It is interesting to note that of 
100 countries trading with the Union, sixteen account 
for no less than 91-7 per cent. of the total merchandise 
imported, the United Kingdom’s share being 48 per cent. 
—practically the same as in 1934—the U.S.A. 17+7 per 
cent., followed by Germany 4:8 per cent., and India 
2-3 per cent., other countries being less than 2 per cent. 
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High-Speed Electric Motors. 





HIGH-sPEED electric motors have not been employed 
to a marked extent because of commutation troubles 
in. D.C. machines, and the lack of a convenient. high- 
frequency supply for an A.C. motor. Experiments are, 
however, being made at the West Virginia University to 
determine the possibilities in this direction, and are 
described by Messrs. R. C. Colwell and N. I. Hall in the 
June issue of the Franklin Journal. All the experiments 
related to A.C. commutator motors as they appeared to 
offer the greatest possibilities. The first type of motor 
developed was a synchronous motor without a D.C. field 
winding, slip rings, or a rotor winding. The highest speed 
at which this motor ran was 45,000 r.p.m. Four major 
problems have to be dealt with in the construction of 
these high-speed motors. First it is necessary to provide 
a stable supply of high-frequency current; secondly, 
it is necessary to obtain dynamic balance of the rotat ing 
parts ; thirdiy, the rotor must be given sufficient mecha- 
nical strength ; and fourthly, it is essential to provide a 
bearing which will withstand the speed. The motor men- 
tioned is connected as a two-pole, two-phase machine. 


zs rT: 
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Inductances 

















wa Motor 
t 
Tre Exoincen’ R 
Fic. 1—EDpDY CURRENT MOTOR AND ALTERNATOR 
CircultT 


The rotor is composed of a stack of steel laminations which 
were ground toshape. The grinding was done as accurately 
as possible, but in order to obtain a more perfect balance 
all the laminations were removed from the shaft, shuffled 
and replaced at random. This idea proved sound, and no 
vibration was noticed, even at the highest speed at which 
the motor was run, ¢.e., 45,000 r.p.m. The only satisfac- 
tory source of power available was a 500-cycle induction 
alternator, which was run 50 per cent. overspeed to obtain 
750 cycles. The motor was synchronised by driving it 
up to about 3600 r.p.m., with an auxiliary motor, and by 
reducing the speed of the alternator to correspond with 
that of the motor. This was done by the use of a neon 
bulb connected to the alternator and allowed to shine on 
the rotor of the synchronous motor. Once the motor has 
been synchronised it can be brought up to 45,000 p.m. 
by increasing the speed of the alternator. Such a motor 
may be driven at much higher speeds, provided the rotor 
laminations and bearings can stand the strain. 

It was decided that some of the auxiliary apparatus 
required for the synchronous motor could be eliminated in 
an eddy current motor, and a machine of this type was 
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FiG. 2—EFFECT OF AIR PRESSURE ON MOTOR 
SPEED 


accordingly built. The moving part of this motor is a 
3in. aluminium disc with a shaft supporting it in a single 
bearing. If two bearings were used the dynamic un- 
balance of the disc rapidly destroyed them, but with one 
bearing the dise acts like a top. At 75,000 r.p.m., the 
highest speed attained, the machine runs steadily, and 
without strain on the bearings. The disc runs between two 
circular pole pieces of spirally wound steel laminations in 
which there are windings similar to the well-known ring 
winding. There are two poles for two-phase operation. 
The disc finally ruptured when revolving at 75,000 r.p.m. 
in a vacuum. 

A 3000-cycle induction alternator was constructed for 
driving this motor. This was made from a 3 H.P. induc- 
tion motor having forty-eight stator teeth. It was 
designed for a two-phase output at low voltage and high 
current. A ring of teeth was milled out in the centre of 
the stator, so that coils could be wound separately around 
the two remaining sets of teeth to constitute the two 
phases. The tops of the teeth were milled off to make the 
width of the slots approximately equal to the width of the 
teeth. The squirrel-cage rotor was removed from the 
shaft and two stacks of blank rotor laminations, 
separated by fibre rings, were pressed on. The width of 
the fibre separator was made equal to the width of the slot 
between the two phases in the stator. Forty-eight teeth 
were milled in each of the rotor sections, one being dis- 
placed from the other by 90 electrical degrees. 


in Fig. 1. With the correct values for the inductions and 
capacities, the circuit resonated at the frequency of the 
alternator. This resulted in a power output at 3000 cycles 
of approximately one kVA. Storage batteries in parallel 
are used to supply the’ D.C. 

In making tests on the eddy current motor, it was found 
desirable to employ some speed-measuring device which 
could be varied continuously over a wide range of speeds. 
A stroboscope was constructed, consisting of a Hartley 
oscillator supplying a neon bulb for visual observation and 
a loud-speaker for audible measurement. The maximum 
speed that could be obtained with the motor with normal 
air pressure was 50,000 r.p.m., but it was found that the 
speed rapidly increased as the air pressure was lowered, 
thus showing that air resistance is very high at such speeds. 
The curve, Fig. 2, shows how quickly the speed increases 
with decrease in pressure. The input voltage was lowered 
to one-quarter normal, so as to accentuate the results. 
At normal pressure the slip was 80 per cent., but this fell 
to only 10 per cent. with low air pressures. 








American Engineering News. 





Electric Hot Beds for Vegetable Farms. 


An electric hot bed system with an area of about 
4800 square feet is a rather striking development on an 
American vegetable farm, which is planned to produce 
tomato, cabbage, and sweet potato crops in competition 
with early season produce of outdoor growth. The area is 
sufficient for about a million plants. There are eight beds, 
8ft. by 75ft., each divided into three 25ft. sections by 
concrete walls. One of the side walls is 3ft. higher than 
the other, and inclined rafters support sheets of canvas 
which cover the beds. In each section is a thermo- 
statically controlled soil heating cable in two lengths of 
125ft. and 63ft.; the former connected to 230-volt current 
and the latter to 115-volt current. The capacity of the 
cable in each section is about 1900 watts, representing a 
heat release of 6500 B.Th.U. per hour. The cables are 
laid on a prepared base of 12in. of cinders covered with 
2in. of sand. Over them is a layer of specially prepared 
soil, in which the seeds are sown. Two of the beds have 
four 150-watt lamps in each section to provide heat above 
the ground, the lamps being painted black so that no light 
will affect the plant growth. Energy is s oppo’ Sprough 
four weatherproof wires on insulators bolted to the wall 
The top wire is the grounded neutral. The two middle 
wires carry 230 volts between them. The bottom orcontrol 
wire is separate for each section and is connected through 
the section thermostat to one of the middle wires. Heating 
cable is connected between the thermostat and the neutral 
or the opposite 230-volt wire, according to whether 115 
or 230-volt service is desired. Power is supplied tnrough 
a transformer, with underground conduit to the beds. 
Each bed has its own service, meter, and switch, and the 
entire installation is operated through a kWh and maxi- 
mum demand meter. Recording and indicating thermo- 
meters are applied. During a cold spell after the January 
planting when the atmospheric temperature was 15 deg., 
to 20 deg. Fah., the soil of the beds was at about 50 deg. 
to 65 deg. and ‘the air temperature under the cover was 
40 deg. to 60 deg. Fah. 


Irrigation for the Great Plains. 


The semi-arid agricultural region of the United 
States known as the Great Plains, with an area of nearly a 
half-million square miles, is subject to cycles of rainfall 
and drought that result in alternations of ity and 
disaster. There is, however, means of relief at hand in 
vast resources of underground waters obtainable by pump- 
ing, and this has been developed already to a large extent 
in order to provide @ more water supply for farm 
use. A more im t an economic 
standpoint is the utilisation or conservation of these under- 
— waters as reserves in storage for periods of drought. 
e geological formation is a permeable bed of gravels, 
sands, and earth from 200ft. to 300ft. thick, but overlying 
@ most rock surface. In some cases water is near 
the surface, in others it is reached at considerable depths. 
While the rainfall is 12in. to 18in. annually, the evaporation 
is much higher, so that moisture rather than fertility is 
the need for successful crops. A few years ago there were 
more than 2000 pumping plants, having an aggregate 
capacity of 2,266,000 gallons per minute, serving indi- 
vidual properties or large irrigation canals. There is 
danger of waste of the water resources handled in this 
way, with increased cost of pumping and possible depletion 
of the supply at critical periods, since the supply cannot be 
assumed as inexhaustible. Extensive study is needed as 
to the location, extent, and availability of the supplies, 
the relation between accumulation and depletion, and the 
formulation of a broad policy for utilisation and con- 
servation. While water cannot be stored in large surface 
reservoirs, since it would soon be lost by the high rate of 
evaporation, it can be stored underground for long periods 
and made available for years of drought, provided that 
use of the water is so under control as not to consume the 
full capacity during normal seasons. This means the 
adoption of a uniform code of water right laws by the 
several States included in the Great Plains region. 


American Railway Developments. 


Now that the office of Co-ordinator of Trans- 
portation has lapsed, since Congress declined to extend 
his term of office, the railways are undertaking an investi- 
gation of possible advantageous means of co-ordination, 
preferring to handle the problem themselves to having 
an outsider force upon them a solution of his own. They 
are the more anxious to deal with this matter promptly, 
since the President is reported to be planning a Bill to 
re-create the now expired office. The initiative has been 
taken by the executive of the Association of American 
Railroads. Records for the first six months of 1936 show 
an astonishing amount of railway purchases, and while 
two years ago the railways were purchasing with borrowed 
money, the 1936 expenditures have been met mainly 
from earnings. In steel rails, fourteen railways have 


Then 122 locomotives and 26,560 freight cars have been 
ordered ; the Burlizigton Railroad has ordered four more 
streamlined lightweight oil-engine trains, and the Union 
Pacific has ordered two such trains. In all, nearly 
£100 million of material, equipment, and supplies have 
been ordered, including £50 million for materials, £14 
million for locomotives, carriages, and freight cars, and 
£26 million for coal and fuel oil. This situation indicates 
a return of purchasing power due to increasing traffic, 
and a determination to bring the railway system up to 
first-class condition to gain and invite business. In 
addition to new equipment, there is in hand an extensive 
programme of repair and overhauling which also involves 
heavy expenditures and purchases. An increased use of 
the container system is another probable line of develop- 
ment. Track maintenance acquires a higher importance 
with the increase of high-speed passenger trains—ordinary 
and oil-engined. Then, in addition to co- ordination 
among themselves, in such matters as duplicate stations, 
terminals, train service, &c., the railways are dealing 
with the problem of co-ordination with highway transport, 
either by contract or by establishing their own highway 
services. 








SIXTY YEARS AGO. 





THE name of Professor P. G. Tait is still remembered 
and honoured in the history of science. In 1860 he 
succeeded Forbes as professor of natural philosophy at 
Edinburgh University and continued to occupy that chair 
until a few months before his death in 1901. In the course 
of his life he collaborated with Andrews, Hamilton, 
Dewar, Balfour Stewart and Lord Kelvin: Thomson and 
Tait’s “‘ Treatise on Natural Philosophy ”—‘“ T and T’” 
as the authors called it—is perhaps the best-known work 
by which he is remembered although as an individual he 
was the author of a large number of books, papers and 
other writings on quaternions, thermodynamics, light, 
radiation and other branches of physics. One of his less 
austere productions was a volume entitled ‘‘ Recent 
Advances in Physical Science ’’ consisting of a collection 
of popular lectures which had been delivered merely with 
the aid of notes and taken down in shorthand. This book 
was published in 1876 and was reviewed in our issue of 
August llth of that year. The review is to-day in some 
ways more interesting than the book. It presents us, 
unconsciously on the part of the reviewer, with a note- 
worthy picture of the hard dogmatic materialism which 
characterised mid-Victorian science. Tait denounced 
metaphysicians such as Hegel but our reviewer denounced 
Tait himself as a metaphysician for daring to speculate on 
the atomic constitution of matter and the nature of energy. 
That subject, our reviewer said, was one beloved of the 
Scottish school of natural philosophy but it was still in 
the state in which the Greek philosophers had left it. 
Nothing had ever come of subsequent speculations nor, 
in our reviewer’s opinion, was anything ever likely to 
come of them. To him, it will be seen, an atom was an 
atom indivisible by definition and therefore for ever 
indivisible physically. He was obviously a disciple of 
Locke who in his “ Essay on the Human Understanding ” 
says that of the nature of matter we know as little and as 
much as we do of spirit and very little of either. The whole 
science of atomic physics as we now know it was at that 
date waiting to be explored, Tait undoubtedly foresaw 
something of it; our reviewer was blinded to it by the 
shibboleths and dogmas of his day. Tait, too, dimly 
perceived something of the theory of relativity which 
between his time and ours has re-oriented our outlook on 
the foundations of physical science. Discussing the ideas 
of time and space as fundamental notions he speculated 
—as others at that time were begi g to ulate— 
whether space were the same or different at all parts of 
the universe. Our reviewer rose in wrath at such temerity. 
Time and space, he said, had been shown by Coleridge and 
other philosophers to be of the constitution of the 
human mind itself and neither admitted of being defined. 
Tait’s speculation was, he contended, equivalent to 
asking whether if we were transferred to some distant 
point of the universe we would think as we did now or 
differently. Even the conception of potential energy fell 
under our reviewer’s criticism as being metaphysical. 
Others, it is true, have criticised the term but our 
reviewer’s objection to it, so far as he made himself clear, 
seems to have been founded upon a failure to distinguish 
ss work and girs or time rate of doing work. ~ 

A similar confusion of thought ap to have marked 
his criticism of Tait’s discussion of perpetual motion, an 
idea which, in Tait’s view, had been as fruitful of advance- 
ment in physical science as the search of the alchemists 
for the philosopher’s stone had been to chemistry. Our 
reviewer believed, as he was bound to believe, in the 
doctrine of the conservation of energy. He failed however 
to see that perpetual motion, in the strict sense of the 
term, does not contradict that doctrine. 








A NEw reserve, called the Royal Air Force Volunteer 
Reserve, open only to men in civil life, is to be established. 
The Reserve will embrace pilots and other classes ; the 
organisation of the pilot’s section is being proceeded with 
at once; 800 pilots will be required annually for the 
Volunteer Reserve. They will receive their flying training 
at aerodrome centres which will be established in the 
vicinity of important towns and areas with a large popula- 
tion. There will be a network of such centres throughout 
the country, with several in the neighbourhood of London. 
Ground instruction will be provided at town centres at 
which lectures on the theory of flight, airmanship, and 
other essential subjects will be given. The aerodrome 
centres will be organised on similar lines to the existing 
Civil Flying Schools at which reserve flying training and 
the initial training of pilots for the regular Air Force is 
at present carried out. Volunteer pilots will be recruited 


from the neighbourhood of aerodrome centres, entry 
being confined to candidates between the age limits of 
eighteen and twenty-five. 


The minimum period of service 








The circuit, which proved most satisfactory, is shown 





placed orders ranging from 10,000 tons to 60,000 tons. 


will be five years. 
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A New Rectifier. 


RECTIFIERS witha mercury cathode may be divided 
into two types, glass and metal rectifiers. When high 
powers have to be rectified, the heat generated has to be 
dissipated by special arrangements, and in the case of 
metal rectifiers, which need a vacuum pump, water cool- 
ing is employed. At the Philips works a new type of 
rectifier has been evolved. It is intended for the same or 
higher powers than those of 
glass rectifiers, and it is 
water cooled. A diagram- 
matic section of the valve 
is given in Fig. 1, where 
the cathode A is contained 
in a chrome steel cham- 
ber, which is cooled by a 
current of water circula- 
ting between the valve 
and the cooler. The use 
of chrome steel enables 
the valve to be sealed 
without any difficulty 
regarding the mainten- 
ance of vacuum, since no 
hydrogen diffuses through 
the chrome steel into the 
valve, as exemplified by 
water-cooled transmitting 
valves. The general design 
is, however, the reverse 
of that adopted in the 
case of transmitting valves 
in which the chamber acts 
as the anode instead of 
the cathode as in the case 
under consideration. The cooling chamber is pressed 
from a single piece of sheet metal and the glass 
anode insulator B forms a hermetically-sealed joint 
with the edge of the cathode chamber. The anode 
C is a graphite block. Starting is effected in the 
usual way by an auxiliary anode D, which can be moved 
up and down a short distance by means of a coil connected 
in series with it. The temperature of the anode insulator 
B must be kept below a specified maximum in order to 
avoid damage, while, on the other hand, it must not fall 
below a certain minimum in order to prevent mercury 
condensing on the inner wall while the rectifier is in 
operation. 

The valve shown is for low voltages. For higher voltages 
special cooling and de-ionisation walls must be intro- 
duced in the discharge path of the valve, and one or more 
of these walls may be insulated and be made to serve as a 
control grid. The auxiliary anode D can also be replaced 











Tue Encnecr” ® 
FiG. 1—SECTION THROUGH 
RECTIFIER 


Fic. 2—75 AMPERE RECTIFIER 


by an ignition unit, permitting the ignition to be dis- 
placed as required with respect to the phase of the anode 
voltage. 

Hitherto, rectifying valves with mercury cathodes have 
been of the polyphase type with an anode for each phase 
and a common cathode for all phases. There are various 
reasons for this design. In the first place the polyphase 
valve is more stable in service and the anodes assist each 
other in starting up. Secondly, in a polyphase rectifier a 
single common auxiliary ignition system can be used for 
starting up in ali phases. The system consists of an igni- 
tion anode and two auxiliary anodes, for which an auxiliary 
current of several amperes is independently rectified and 
smoothed. 

Another important reason for building valves on the 
polyphase principle is that a spacious condensing chamber 
must be provided for the purpose of condensing so much 
of the mercury volatilised that the pressure in front of 
the anodes remains low, and in a polyphase design this 
domed chamber is employed far more efficiently. But in 
the new type of valve this chamber has become super- 
fluous, owing to the vigorous cooling of the walls. For this 
reason @ single-phase design is more practicable in the 
present case. It offers important advantages which more 
than outweigh the drawback that adequate provision 
must be made for satisfactory ignition for each valve 








individually. The general construction is considerably 
simplified, and six single-phase metal valves are said to 
be better than a single glass valve of corresponding out- 
put. Erection and transport are simple, and one s 
valve of a fraction of the total output is all that is needed. 
If a valve fails the whole rectifying plant is not put out 
of service, as the remaining | valw es continue to operate. 
The valve shown in Fig. 2 is rated at 75 amperes, and 
a peak current of 500 amperes. The valve can sustain a 
50 per cent. overload for five minutes, and a 100 per cent. 
overload for thirty seconds. As at full load only about 
1150 watts are converted into heat, each valve only requires 
about | litre of water per minute, the temperature of the 
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Fic. 3—RECTIFIER CONNECTIONS 


water rising by about 16 deg. Cent. Theignition pressure has 
been reduced to less than 22 volts and the ignition current 
to 2-5 amperes. Auxiliary ignition must, of course, be 
provided separately for each valve. It has, however, 
been found possible to avoid using three auxiliary anodes 
in each valve (one for ignition and two for maintaining 
the cathode spot). The single anode D performs both 
functions, since it is fed with direct current by a special 
rectifier of low power. The voltage drop depends on the 
current intensity and the temperature, and varies between 
10-5 and 18 volts, with an average of 15 volts. In the 
ease of new valves or when the cathode spot is not suffi- 
ciently stable, it may be slightly higher. 

The back-firing voltage is about 500, and the valve 





British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification ts 2s. 2d. post 
free, unless otherwise stated. 


“40” CARBON STEEL (NORMALISED) ; 65-75-TON 


NICKEL CHROMIUM STEEL. 


3 8. 6; 2S. 81. Revised Specifications 3 S. 6 and 
2 8. 81 for ‘‘ 40” carbon steel (normalised) and 65 to 75- 
ton nickel chromium steel for aircraft purposes have 
been issued by the Institution. No alterations have been 
made to the chemical compositions with the exception 
that the lower limit of manganese for the S. 81 steel has 
been deleted. The values for the mechanical tests on the 
steels remain unchanged with the exception that an 
additional Izod test having a lower value than that specified 
for the smaller material is required from the core of bars 
and test samples over 4in. diameter or thickness. The 
test for reduction of area has been deleted. A minimum 
value for the 0-1 per cent. proof stress test has been 
included in both specifications, but this determination is 
not regarded as a routine test, but is made only at the 
request of the purchaser. The up-ending test on bars 
and billets for forging is no longer required. The other 
revisions mainly concern the selection and preparation of 
the mechanical test samples, particularly those from 
material of large diameter or thickness. Price ls. 2d. each 
post free. 


LAMP CAPS AND LAMPHOLDERS. 


No. 52—-1936. There has for some years been a British 
Standard Specification for Lamp Caps and Metal-cased 
Lampholders of the bayonet type. During the last few 
years, however, insulated lampholders have come into very 
extensive use, and many of the dimensions given in the 
B.S. specification were not applicable to the new type of 
holder. The specification has therefore been revised and 
the dimensions of the metal-cased and insulated holders 
are fully set out in separate sections. The dimensions 
of bayonet lamp caps of the “ ordinary ” and the “ small ” 


Fic. 4—-A SIX-VALVE RECTIFIER 


operates reliably up to 250 volts. The total losses in the 
valve at full load are 1150 watts, including the consump- 
tion for auxiliary ignition. The efficiency at 220 volts and 
75 amperes is therefore 93 per cent. and at 125 volts and 
75 amperes 88 percent. The life of the valves is estimated 
to be many thousands of hours. The diagram, Fig. 3, 
gives the circuit lay-out and Fig. 4 an illustration of a 
58-kilowatt, 450-ampere, 130-volt rectifying unit erected 
in one of the power stations of the Philips works. Origin- 
ally rotary converters were employed, but owing to the fact 
that they operated considerably below their normal ratings 
they had a low efficiency. The rectifiers described are 
much more suitable for the purpose as the efficiency 
remains satisfactory even when the load is much below 
normal. 

The water-cooling systems of the six valves are divided 
into two groups of three valves connected in series, 
so that the water consumption of the whole unit is not 
greater than that required for the two valves. A water- 
actuated relay, R W, Fig. 3, has been introduced into the 
water supply to cut off the unit if for any reason the water 
circulation is interrupted. The auxiliary ignition is fed 
by @ rectifier G, with a power consumption of 30 volts, 
and the sum of the auxiliary currents. The auxiliary 
currents for all six auxiliary anodes are smoothed 
separately. The last valve is a spare 

We are indebted to Philips Technical Review for this 
description. 








Ir is reported that a coal hydrogenation plant is to be 
erected in Czechoslovakia. It will have a capacity of 
over 25,000 tons and cost about one million pounds to 
build. 





sizes are also given, and a few changes to the dimensions 
have been made with a view to coming into line with 
internationally agreed dimensions. 


STANDARD COOKER CONTROL UNITS. 


No. 438—1936. Supply authorities in particular will 
be interested in the recent issue of a revision of the British 
Standard Specification for Cooker Control Units (B.8.S. 
No. 438). The specification applies to units suitable for 
the control of domestic electric cookers having a normal 
demand of approximately 30 amperes, such units consist- 
ing of a switch for controlling the current to the cooker, 
together with an auxiliary circuit for other apparatus. 

This revision of B.S.S. 438 has been drafted in the light 
of experience gained in the application of the specifica- 
tion since its publication in 1932. The Committee has 
been gratified to note the very large extent to which the 
1932 specification has been adopted by supply autho- 
rities in connection with their cooker hire schemes. At 
the same time a number of users have called for variations 
from the standard cooker control unit, and these variations 
have been carefully reviewed by the Committee with a 
view to embodying in the standard unit the requirements 
of the majority of users, due regard always being given to 
considerations of safety and cost. 

A number of variations from a rigid standard must 
inevitably be required, and alternative arrangements are 
therefore provided in the specification. It has been the 
aim of the Committee to reduce these alternatives to the 
smallest possible number, thus enabling users and manu- 
facturers alike to reap the benefits of standardisation, and 
it is hoped that all users will be able to keep their require- 
ments within the range of the revised specification. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Plates and Sheets. 


After weeks of negotiation the International 
Thin Sheet Cartelwas signed at a meeting of the British 
and Continental sheet makers at Brussels on July 29th. 
Varying reports have been current in the market as to the 
allotments of thin sheets and galvanised sheets made to 
the different countries included in the agreement, and it has 
been stated that the British and Belgian combined share of 
the latter will amount to 90 per cent. of the total. So far, 
however, no official statement has been made regarding 
quotas. On the Tuesday following Bank Holiday the 
market was surprised by an announcement that the 
British makers, by agreement with the Continental works, 
had increased their export price for 24-G. black sheets by 
5s. for all markets excepting Canada. This makes the 
general export quotation £10 and for Canada £10 10s. 
f.o.b. It is understood that the increase had been decided 
upon at last week’s meeting. The Continental minimum 
price is £9 7s. 6d. f.o.b. and for Canada £9 12s. 6d. f.o.b. 
The British works last week raised their extra on 25-G. 
to 27-G. to 15s. over the basis, bringing the quotation to 
£10 15s. f.o.b. The effect of these changes has been rather 
to check business in sheets until the market has become 
more accustomed to the new conditions. In the galvanised 
sheet department a certain amount of inquiry has deve- 
loped on overseas account, following the recent adjust- 
ments in the Continental and British prices in the export 
markets. The prices of Continental plates were advanced 
5s. per ton, gold, at the beginning of this week, for overseas 
markets. Some Eastern markets including China, Japan, 
Manchukuo, Siam, the Dutch East Indies and South 
Africa are excepted, and for the latter market the 
Continental works will quote the same prices as the 
South African Iron and Steel Corporation. For Palestine 
the advance is 7s. 6d. per ton, gold. 


Pig Iron. 


In most of the pig iron producing districts there 
has been some relief in the pressure for supplies, whilst 
a general disposition to postpone further contracting for 
forward deliveries until after the holidays has been notice- 
able. Available supplies of Cleveland foundry iron have 
been quickly cleared, and in the Middlesbrough area con- 
siderable tonnages have been brought in from other 
districts. Makers in this area, however, claim that supplies 
are coming forward steadily against commitments. Most 
concerns have very heavy order books, and only a small 
surplus of the output from now until the end of the year 
remains unsold. Export business in Cleveland iron has 
been on a very limited scale. Producers of East Coast 
hematite have received a steady volume of inquiries during 
the past few days, probably owing to fears of a further 
rise in prices in the near future, as it is generally known 
that values of raw materials are on the up grade. Iron- 
masters are fully sold ahead, and show a disinclination to 
accept further orders for far forward delivery. The 
demand for Northamptonshire foundry and forge irons 
has continued unabated, and Derbyshire grades have also 
been well supported. Stocks are being heavily drawn upon, 
and those in Northamptonshire have been depleted to a 
very great extent during the past few weeks. A large 
tonnage of pig iron remains to be delivered under running 
contracts at the old rates which were in force previous 
to the revision of July Ist. Although makers have 
recently shown reluctance to book orders beyond the end 
of the year, a few of them have now accepted a certain 
amount of business for delivery during the first quarter 
of next year. The recent spurt in the demand. for special 
grades of iron has been maintained, and larger quantities 
have been requisitioned by the machine tool makers. 
There has been some talk of a rise in the prices for medium 
phosphorus, low phosphorus, and refined irons. A steady 
volume of orders has been received for North-West Coast 
hematite, and makers have had difficulty in satisfying 
the call for iron for prompt delivery. In the Glasgow 
area there has been a lull in new business, but makers are 
heavily booked, and there is every indication that the 
whole of their production will be quickly absorbed for 
months to come. Large tonnages continue to be taken by 
the light castings branch, whilst in other directions the 
demand is satisfactory. ' 


The Midlands and South Wales. 


Considering the period of the year, trading has 
been comparatively brisk in the Midlands, and many 
works which, in ordinary circumstances, would have 
closed down for the whole of this week, reopened on 
Wednesday or Thursday on account of the pressure for 
material, especially those producing structural steel and 
castings for the engineering trade. Specifications for 
pig iron have shown little decline and busy conditions 
have ruled at the furnaces. A shortage of forge pig iron 
has induced some consumers to revert to the higher- 
priced Derbyshire product. The market for finished 
iron has disclosed little change ; the chief demand remains 
for common bars and marked bars, and no improvement 
can be seen in the call for Crown bars. The nut and bolt 
trade continues to absorb large tonnages of common 
bars. The steel works have curtailed holidays as much as 
possible. The producers are struggling to overtake arrears 
of delivery of structural material, but are hampered 
“by a shortage of freight wagons. Specifications for billets 
have been coming to hand on an increased scale in several 
instances, not because consumption is expected to increase 
next month, but rather owing to a lack of confidence in 
regard to forward supplies. The home output of soft 
billets is still absorbed by contract deliveries, and the 
special purchases from the Continent are now exhausted. 
Moreover, the quota imports undergo a 20 per cent. 
reduction on August 8th, and allotments have been made 
for a month ahead on this basis. The advance in prices 
in the home market has rather checked business, and such 





transactions as have taken place relate mainly to specia! 
grades. Business in bright drawn steel bars has been 
more active and the price for basis sizes in ordinary 
quality remains unaltered. In South Wales quiet condi- 
tions have ruled in regard to new business, but most 
concerns are fully booked and prices all round remain 
firm. Producers of heavy finished steel have a large 
amount of work in hand and are generally unwilling to 
accept further orders at present. The re-rollers seemed 
keen to secure larger supplies and there was an accelerated 
demand for soft steel billets. An increased inquiry 
developed for steel sheet and tin-plate bars, partly as a 
result of the larger quota for tin-plates under the pooling 
scheme. Larger sales of tin-plates for export have been 
reported. Specifications have come to hand more freely, 
and it is understood that the sales exceeded the increased 
production. The home demand was well sustained with 
good business at the scheduled rates. 


Scotland and the North. 


Following the holiday break in Scotland, opera- 
tions have recommenced on a brisk scale. The news that 
a contract for a sister ship to the ‘‘ Queen Mary ”’ would 
be placed on the Clyde gave much encouragement to the 
steel and allied trades in this area. The heavy steel- 
makers have substantial orders on hand, and practically 
all the works are running at capacity. The demand for 
shipbuilding steel is increasing, as the volume of tonnage 
at Clyde yards is higher now than for a long time past, 
and there are prospects of further substantial contracts. 
The demand from the structural engineers and other con- 
sumers tends to broaden, particularly for semi-steel pro- 
ducts. The boilermakers are heavily committed, and have 
substantial orders for land and marine work for home and 
export in hand. Re-rollers of small steel bars, strip and 
hoops found a fair accumulation of orders after the holiday 
break, and can look forward to a long period of steady 
production, although the bulk of the business is for home 
delivery. In the sheet trade there has been no dearth of 
orders on home account, but the export trade has con- 
tinued disappointing, and there has been little incentive 
to accept the unattractive rates offered by export buyers. 
The prevailing demand was concentrated upon the lighter 
gauges of black sheets and sheets of special grade. A few 
orders have been booked at the recently advanced prices. 
The Lancashire iron and steel markets have been affected 
to some extent by the holidays, though the seasonal 
factor has been less in evidence this year, and at most 
concerns holidays have been greatly curtailed. The 
machine tool makers are busily engaged, and the rearma- 
ments programme is expected to add considerably to the 
active conditions now prevailing. Bar iron makers have 
experienced a keen inquiry for common and best bars, 
the prices of which are firmly upheld. There was a sus- 
tained demand for joists, and boiler and tank plates. On 
the North-West Coast active conditions have prevailed 
in the steel industry. There has been a large output 
of rails, billets, bars, and slabs. 


Current Business. 


Orders for two battleships in the 1936 programme 
have been placed by the Government with Vickers- 
Armstrongs, Ltd., at Walker-on-Tyne, and Cammell Laird 
and Co., Ltd., Birkenhead, respectively. The Alyn Tinplate 
Works, Mold, have been acquired by Richard Thomas and 
Co., Ltu. These works employ 200 men on continuous 
shifts. The Bede Metal and Chemical Company, Ltd., 
has reorganised and mechanised its works at Hebburn- 
on-Tyne, and is installing a pulverised fuel plant. The 
Metropolitan Water Board has placed a contract for 
eight water-tube boilers and accessory plant for the 
Hampton pumping station with the firm of John Thompson 
Water Tube Boilers, Wolverhampton. The contract is 
valued at more than £100,000. Work is proceeding on 
the new coke-oven plant for the South Durham Iron and 
Steel Company, Ltd., at West Hartlepool. The contractors 
are Gibbons Brothers, Ltd., of Dudley, who have sub- 
contracted the reinforced concrete work to Holst and 
Co., Ltd., London and Leeds. Orders for thirty-five 
saloon carriages have been placed by the South African 
Government Railways, twenty-two from the Metropolitan 
Cammell Carriage and Wagon Company, Ltd., and thirteen 
from the Birmingham Railway Carriage and Wagon 
Company, Ltd., at a cost of £132,000. Thos. W. Ward, 
Ltd., Sheffield, has supplied steelwork and machinery 
in connection with the new cement works being built 
by Ribblesdale Cement, Ltd., at Clitheroe. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—Indian Stores Depart- 
ment: Supply and delivery f.o.r. Jamulpur E.I. Railway 
of one 2-ton petrol-electric mobile crane and spares, 
equipped with a four-cylinder 13-9 B.H.P. petrol engine, 
direct coupled to one 9} kW compound-wound D.C. 
generator (Simla, August 18th). Johannesburg City 
Council: Two pairs 9ft. left-hand points, two pairs 9ft. 
right-hand points, two pairs 12ft. left-hand points, and 
two pairs 12ft. right-hand points, twelve standard 1 and 
54 leg crossings, all necessary fittings; fifteen sets of 
automatic point-operated gear suitable for use on 550 volts 
D.C. (Johannesburg, August 15th). South African Rail- 
ways and Harbours: Quantities of seamless copper pipes, 
outside diameter ranging from ¥in. to 7in., for locomo- 
tives (Johannesburg, August 24th); supply and delivery 
f.o.b. port of shipment of one coal-pulverising unit, com- 
plete with all equipment, for firing two furnaces at the 
Blomfontein Workshops (Johannesburg, August 31st). 
City of Port Elizabeth: Supply and delivery of two 
electrically driven vertical centrifugal sewage pumps 
(Port Elizabeth, August 27th). South African Railways 
and Harbours: Structural steelwork for an overhead 
gantry at Table Bay Harbour (Johannesburg, September 
7th. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Copper and Tin. 


The outstanding event in the copper market 
during the past week was the announcement that the 
producers in the restriction scheme had decided to raise 
output quotas by 5 per cent. to 75 per cent. The announce- 
ment came as a complete surprise to the market and prices 
suffered a sharp reaction, three months’ copper falling 
to £37 15s. per ton. The increased production, it is under- 
stood, will amount to approximately 3000 tons per month, 
the increase taking effect from August Ist. The decision 
had a rather mixed reception, some operators being of 
the opinion that the present moment was inopportune 
for an increased output. Apparently those chiefly con- 
cerned are the principal producers in Chile, the Belgian 
Congo, and Rhodesia, whilst American producers, who 
are very keen on raising thé price to 10 cents per Ib. 
at the earliest possible moment, are not so eager to augment 
supplies. The view is taken in New York to mean that 
the curtailment under the agreement of May, 1935, has 
been satisfactory and that the present foreign consump- 
tion justifies the increased output. The setback in values 
proved of short duration, as all offerings were easily 
absorbed and the liquidation proved to be much less than 
expected. At present the demand in this country is 
excellent. Stocks of refined copper in official warehouses 
on July 30th showed a decrease of 3500 tons to 53,575 
tons on the month, whilst stocks of rough copper were 
reduced 1306 tons to 3286 tons.... The tin market 
experienced rather violent price movements during the 
past week, owing to the receipt of official and unofficial 
reports from Bangkok regarding the negotiations in Siam 
with regard to the tin quota. It now appears that negotia- 
tions have been definitely broken off and will only be 
resumed on a request from Siam. 


Lead and Spelter. 


Prices in the lead market, after an easier interval, 
made a good recovery, the advance being due to the strong 
statistical position and the excellent request for the 
metal in this country. The Continental demand has been 
more active and some concern was in evidence as to the 
adequacy of supplies to meet the increasing requirements. 
In view of the limited stocks in all countries, the prob- 
ability of smaller supplies from Spain has assumed more 
importance than would otherwise have been the case. 
The annual output of lead in Spain in 1935 is given as 
70,566 metric tons, or a monthly average of 5881 metric 
tons; but it is stated that, before the present trouble, 
production was little more than 4000 metric tons per 
month. Supplies in Great Britain remain small, the 
amount of duty-free lead in official warehouses at the 
close of July amounting to only 2734 tons, against 3555 
tons at the end of June, whilst stocks in bond totalled 
4507 tons, against 3110 tons at the close of June. A year 
ago the stocks totalled 12,607 tons. The demand in 
America hes continued active and with only moderate 
supplies available spot lead is firmly maintained at 
4-60 cents per pound.... Conditions in the spelter 
market were somewhat irregular early in the week, but a 
much steadier feeling prevailed at the close. Consumers 
showed a moderate amount of interest and latterly sellers 
have been much more reserved. At the improved values 
there was a little more selling and liquidation, but all 
offerings were well absorbed. Interest in the possibility 
of a revival of the Zinc Cartel has been very pronounced, 
and it is understood that at recent discussions in London 
between the producing countries Germany favoured the 
principle of co-operation, but that important problems 
raised by the Belgian representatives have not yet been 
solved. The position on the Continent shows little change 
but the markets there are steady. In the United States 
the improvement noted last week has been maintained. 


Non-ferrous Metal Average Prices. . 


The London Metal Exchange official average 
prices for the month of July show an all-round increase, 
with the exception of spelter. For standard copper the 
average price for both cash and three months is 17s. 10d. 
higher than for June; the settlement price for standard 
copper having gained 18s. 4d. The averages for electro- 
lytic copper and wire bars increased by 17s. 4d.; whilst 
best selected showed an improvement of 20s. 6d. Standard 
cash tin advanced £2 17s. 7d. and three months £1 10s. 10d. 
on the average prices for the previous month. The average 
for lead showed an increase of 13s. 6d. for current month 
shipment and 13s. 10d. for the third following month, whilst 
the mean appreciated by 15s. 10d. The averages for 
spelter, however, were all lower, that for current month 
shipment decreasing 5s. 7d., for the third following month 
5s. 1ld., and for the mean 6s. 2d. below the average 





for June. The following are the official London Metal 
Exchange average quotations for July :— 
STANDARD CoPPER Cash (mean) .. .. £37 5 O43 
3 Months (mean) .. £37 10 102, 
Settlement .- £37 5& 2% 
ELEecTROLYTIC CoPPER (mean) £41 8 7h 
ELEecTROLYTIC WIRE Baks .. £41 12 8h 
Brest SELECTED CoPPER (mean) sat es £40 19 8% 
SranDaRD TIN .. Cash (mean) .. .. £186 4 534 
3 Months (mean) .. £182 12. 05, 
Settlement .. £186 2 9% 
( For shipment the current month £15 17 ly 
For shipment the third following 

LEAD month oF Se Ge | ve RD ee £15 19 

Mean £15 18 

Settlement map taetenetoaee avs £15 17 

For shipment the current month £13 11 

For shipment the third following 

SPELTER ~ month bo Din aes ih id Saphi aee £13 16 6.5 
| Mean £13 14~ 03 
Settlement £13 11 73% 


X 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
British Steelmakers : joists, 22s. 6d.: plates and sections, 15s. *For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 
t For South Africa and Foreign Markets 2s. 6d. higher. 


STEEL (continued). 


Home. 


NON-FERROUS METALS. 
Official Prices, August 5th. 


PIG IRON. 


Home. 


(D/d Teesside Area) 


N.E. Coast— 
Hematite Mixed Nos.*.. 
No. 1 


Cleveland— 
No. 1 rare 
No. 3G.M.B... 
No. 4 Forge .. “ 
Basic (Less 5/- rebate) . . 
MipLanps— 
Staffs.— 
North Staffs. Foundry .. 4 0 
oo Reps wo 
Basic (Less 5/- rebate) . 3 15 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
ea 
ScoTLanD— 
Hematite, f.o.t. furnaces* 4 
No. 1 Foundry, ditto .. 4 
No. 3 Foundry, ditto .. 3 
Basic, d/d (Less 5/- rebate) 3 


N.W. Coast— 45 
Hematite Mixed Nos.*.. {4 11 


4 5 
45 


317 
3 15 
3.5 
3 15 


17 
12 


19 
15 


414 
417 


£s. d. 


see 
ae 


(Djd Teesside Area) 


O45 


On. 
Oi. 
0 


(Delivered to Black Country Station) 


a. 
O..» 
Oius 


6 
6 .. 
@ az 
0 


6 d/d Glasgow 
0 ,, Sheffield 
0 , Birmingham 


* ' Less 5/- rebate. 


_ MANUFACTURED IRON. 


Home. 


Lancs.— 
Crown Bars 
Best Bars 

S. Yorrs.— 
Crown Bars 
Best Bars 

MipLanps— 
Marked Bars (Staffs. pre 
No. 3 quality . . 


<a ae 
- 10 12 


a ae 
- 10 


Doukip Best Res 


Lonpon AND THE SouTH— 
£ a. 
Angles 
Tees. . 
Joists .. 
Channels.. .. .. 
Rounds, 3in. and up 
9» under 3in. . 
Flats, 5in. and under .. 
Plates, * fin. oan 
= fyin. . 
on din. .. 
ae eres 
pa tin. .. 
Norru-East Coast— 
Angles 
Tees. . 
Joists 
Channels.. ..-.. 
Rounds, 3in. and up 
a under 3in. 
Plates, jin. (basis) 
hie eS 
ae fin. .. 
ot yin. .. 
” tin. 
Boiler Plates, qn. 


MIDLANDS, AND LEEDS AND 


— - 
Sevoce 

— ~ 
SND YINMD CONMASHL 


— 
om oooe eo cf © 


— — 
aAnwnwnawa tounoo2 


© 


Angles 
Tees. . 
Joists... 
Channels.. .. .. 
Rounds, 3in. and up 
se under 3in. 
Flats, 5in. and under .. 
Plates, jin. (basis) 
op gin. cis 
* fin. .. 
7c. | ae 
= ee 
Boiler Plates, jin.. . 


_ 
° 


_ 
oo 8 
sso axsoo) 


_— 
eoeoooe oo 
= _ 

oaaoas 


~ 


&...«.. 4. 


B: ox 
Cus. 


Home. 


d. 


SOMPARM SCSCOASCSCH Camaea maaacanc 


Seeocoocooo cocoooao eS 


— tt 
anscacons? 


_— 
conruon 


= — 
couconrunouscoso® 


~ 


ro — 
J; coasa eoconcooo 


ceooeococ coosocoeo oso & ooooo ceoscocoe & Ss 


ecooeoo ooo coo oS 





GLascow anpD District— £ s. 
Apples: aici. ne. 
Mess Se ck, Fee 
eee? 185 2 iets 6 ie oe 
Channels. . 

Rounds, 3in. and up 

pet under 3in. 
Flats, 5in. and under .. 
Plates, jin. (basis) 

a fein. .. 

” tin. .. 

” yin. .. 

*» aaa... 
Boiler Plates . 


~ 
o 


~ 
ov ovoveso ovo 


South Wates AREA— 
Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 
ot under 3in. 
Flats, 5in. and under .. 
Plates, jin. — 
*» frin. . 
” qin. .. 
» fein. .. 


Guy aie 2% 


- 


= 
eoeneo Ov oeevroerwm 


IRELAND—F.0.Q. 


Angles 

Tees. . 

Joists 

Channels, . 

Rounds, 3in. ond a up 
»” under 3in. 


Plates, jin. (basis) 
i ie 


_— 


Sytem aoc toa a 2 


o tin. .. 
ee 


RB re NG 


d. 


Soeaaacocsccocsescs 


ccoocoeo ooo Cae of 


QAaeanacscocoaconeo? 


OTHER STEEL MATERIALS. 
Home. 


& s. 
- 10 56 
- BE 28 
. ae 
. 12 12 


Sheets. 
10-G. to 13-G., f.0.r. 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. to 27-G., d/d 


The above home trade prices are 


30s. per ton extra. 


d. 


fe Peon lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 


Galvanised Corrugated Sheets, Basis 24 G-— 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots . 14 
Under 2 tons oe | 
Export; £12 7s. 6d. to £13 


Tin-plates. 


. 14 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 Os. Od. 


Billets. 
Basic (0-33% to 0-41% C.) 


» Medium (0-42% to 0- 60% C.)... 
Hard (0-61% to 0-85% C.) 
» (0°86% to 0-99% C. 


(1% C. and up) 


” ” 


Soft (up to 0-25% C.), 500 tons dati up 
Rails, Heavy, 500-ton lots, f.o.t. 


» Light, f.0.t... 


m 
a 
Q 


SoOmragaaas 


) 


atade & aa 


— 


FERRO ALLOYS. 


3/3 per lb. 
3/- per Ib. 
Per Ton. 


Tungsten Metal Powder. . 
Ferro Tungsten A 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined .. 
Max. 2 p.c. carbon 
1 p.c. carbon 
0-50 p.c. carbon 
carbon-free .. 
Metallic Cheomiom.. : 
Ferro Manganese (loose), 16) p.c. 
» Silicon, 45 p.c. to 50 p.c. 
* »  %Up.c. m 
» Vanadium 
» Molybdenum “ 
» Titanium (carbon tree) 
Nickel (per ton) oe : 
Cobalt .. .. 


£21 10 
£21 0 
£21 0 


£33 10 
£36 5 
£37 5 


— 


— 


0 


0 


0 
0 
0 


943d. per Ib. 
2/5 per lb. 

£11 5 Ohome 

£12 10 Oscale 5/- p.u. 
£16 10 0 scale 6/- p.u. 
12/8 per Ib. 
4/6 per lb. 

9d. per Ib. 


£200 to £205 


coacooce} 


Per Unit. 
T/- 
7/- 

7/- 


11/- 
11/- 
12/- 


6/- to 6/1 per lb. 





CorrrRr— 
Three months : . 
Electrolytic é 
Best Selected eel a Bir- 
mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) .. 
»  Brazed (basis) 


Brass— 
Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 
»  Brazed 
Tin— 
[See & 
Three months .. 
Leap: 
SPELTER : 
Aluminium Ingots (British) . 


. £184 5 
. £181 5 


0 to £38 1 3 
3to £38 7 6 
Oto £42 10 0 


£38 0 
£38 6 
£42 0 


£42 5 0 
£70 0 0 
Export. 
10}d. 
10$d. 


Home. 
10}d. 
104d. 


0 Oto £33 0 0 
Export. 
93d. 
113d. 


£32 
Home. 

93d. 

11}d. 


0 to £184 15 
Oto £181 10 
£16 8 9to £16 11 
£13 17 6to £14 2 
£100 to £105 


FUELS. 
SCOTLAND. 


LaNARKSHIRE— 


Export. 


(£.0.b. Seer ee Unscreened 14/- to 14/6 


Hamilton Ell 

Splints 
AYRSHIRE— 

(f.0.b. Ports)—Steam 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . By a 
Unscreened Nevisation’ 

LorH1ans— 
(f.0.b. mer te wna Prime 
Secondary Steam . 


. 


15/6 to 16/- 
18/- to 18/6 


13/- to 13/3 
14/9 to 15/- 
14/6 to 15/- 


14/9 
14/- 


ENGLAND. 


Yor«sHtrE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
» Second... .. 
» Best Small .. 
Unscreened ob 
Dorzam— 
Best Gas.. .. 
Foundry Coke 


SHEFFIELD — 
Best Hand-picked Branch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . 

Nutty Slacks 


CaRDIFF— 
Steam Coals : 

Best Admiralty ae: 
Best Seconds ‘ 
Best Dry Large 
Ordinaries .. 
Bunker Smalls 
Cargo Smalls .. 
Dry Nuts oe 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEa— 

Anthracite Coals : 
Machine-made Cobbles 
Nute earies 

Beans 

Peas CA ies 

Rubbly Culm. . 

Steam Coals : 

Large Ordinary 


19/6 to 23/- 
17/- to 21/6 


15/6 
14/6 to 14,9 
12/- to 12/6 
13/6 to 15/- 


14/8 
voy a), 2 gia ey S06 
Inland. 
26/- to 29/- 


.. 23/- to 25/- 
. 20/- 
BME 
. 10/- 


to 21/- 
to 12/- 
to 11/- 


SOUTH WALES. 


19/6 
19/- to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
30/- to 47/6 
24/6 to 25/- 

21/- 


36/- to 40/- 
41/- to 48/6 
40/- to 48/6 
25/- to 35/- 
19/- to 23/6 
11/6 to 12/- 


18/- to 20/6 





FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 me 
Diesel Oil 


Por Galion 
34d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Strike Situation. 


THE situation continues to be disturbed by 
‘* stay-in ”’ strikes, and at Saint-Nazaire 10,000 men have 
been in occupation of the Penhoét and Chantiers de la 
Loire shipyards and various works in the district for more 
than forty days. Work upon the battle-cruiser ‘“ Stras- 
bourg” and the. cruisers ‘‘ Georges-Leygues” and 
“ Marseillaise ” is suspended.‘ Negotiations for a settle- 
ment are still in progress, and their failure so far is 
due to the tenacity with which the men adhere to 
their claims. In many cases works that had been carried 
on at a loss have been closed, and the Commentry- 
Fourchambault-Decazeville Company shut one of its 
shops permanently, after which it was occupied by the 
men. This method of intimidation will doubtless die out 
before long. It is putting too many men out of work. 
One employer succeeded in obtaining judgment for 
damages against individual men engaged in a “ stay-in ”’ 
strike, and successful applications for expulsion orders are 
becoming more common, although it is not so easy to 
carry them into effect. While the number of sporadic 
strikes tends to diminish the possibility of their breaking 
out at any moment continues to keep industry in a state 
of tension, and it has other grievances, one of which is a 
falling off in production through an alleged lowering of the 
men’s general efficiency. This is what had been antici- 
pated, and it is now finding expression in complaints by 
industrialists, who affirm that a lack of effort on the part 
of the men is adding appreciably to the burden of charges. 
There appears to be a new labour psychology which regards 
work in terms of hours to be paid for, without reference to 
the value of that work, and the small margin in wage 
levels leaves efficient men with little incentive to do more 
than others who are paid nearly the same amount in 
wages. 

Engineers’ Salaries. 

A “collective contract’ on the same lines as 
that applied to workers generally has been signed, fixing 
the minimum salaries for engineers in the Paris area. It 
includes employees, shop foremen and technicians, and 
engineers were represented in the joint negotiations with 
employers by the Union of Syndicates of French Engineers, 
which is not representative of the profession as a whole. 
Nevertheless, the terms arranged are applicable to all 
engineering works. In the first place, the engineer is 
assimilated to the technician, whose experience and 
capabilities enable him to undertake one or other of five 
specified duties, some of which can hardly be performed 
satisfactorily by other than trained engineers. The 
definition of the work covered by the salaries applies to 
the function and not to the degree. In other words, 
technicians capable of fulfilling any one of the required 
qualifications are paid the same salaries as engineers with 

engaged on similar work. Increases of salaries 
are based upon the length of time a man has been in a 
particular employment. Starting with 1300f. a month, 
the salary is raised to 1750f. in six months and to 2100f. 
after two years’ service with the same firm, and at the 
end of eight years in the same employment or ten years in 
the industry the salary will rise to 2750f. There are 
reductions in these salaries proportionate to the lower 
cost of living in various areas. Any advance on these 
salaries will be at the discretion of employers, but the fact 
remains that the fixing of a legal minimum, which will 
benefit a considerable section of engineers, tends to level 
remuneration in the sense that employers will regard it 
as a standard salary. In these negotiations the general 
body of engineers was not represented, notably by the 
Federation of Associations, Societies and Syndicates of 
French Engineers which is preparing a scheme for a much- 
needed improvement in the situation of engineers, irre- 
spective of salaries. 


Harbour Works. 


The special effort being made to finance a vast 
programme of public works affords promise of assistance 
to port authorities to carry out many schemes that 
appeared likely to be held up indefinitely. With the 
increasing tonnage of ships, the necessity for creating sea- 
plane bases, and the desire to develop local industrial 
activity there is no lack of work at the ports if the neces- 
sary money is forthcoming. The authorities at Havre 
have presented to the Minister of Public Works a list of 
undertakings with a view to their being included in the 
Government programme for immediate execution. One 
of these is an airport at Bléville, which is already well 
advanced and is expected to be completed by the end of 
the year. The seaplane base depends upon the con- 
struction of breakwaters extending from existing moles 
at a cost of something like 50 million francs. It is intended 
to make Havre a coastal airport for Paris. The dock is 
to be deepened, and the entrance widened to 30 m. Above 
Havre the Seine can only be crossed by a ferry, and the 
Minister of Public Works has authorised the construction 
of a bridge at Tancarville at a cost of between 80 and 
90 million franes. 


Motor Car Industry. 


The National Economtic Council recommends 
the organisation of the motor car industry on the basis 
outlined in these notes at the time of the trade collapse, 
when it was revealed that the competitive system with the 
frequent introduction of new models would have to be 
abandoned. With a view to reducing costs the Council 
advises manufacturers to amongst themselves for 
a reduction in the number of car models and an under- 
taking not to introduce new ones for definite periods. 
Raw material should be standardised and makers’ require- 
ments grouped into collective orders so that producers 
would be able to supply the material under more favour- 
able conditions. The manufacture of spare parts should be 
monopolised by firms specialising in them. The creation 
of a general laboratory for technical research is recom- 
mended. This organisation, it is said, would tend to the 
creation of a simple, strong, and cheap car suitable for the 
great mass of buyers and for export to the Colonies and to 
countries requiring light, cheap, and serviceable cars. 








British Patent Specifications. 


When an 4 tion is ted from abroad the name and 
address of the communicator are pri in italics. 

When the abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, South ton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


448,913. March 29th, 1935.—Sparxine Pivas, K.L.G. Sparking 
Plugs, Ltd., Robinhood Engineering Works, Putney Vale, 
London, 8.W.15 ; L. Marocchi, 129, Boulevard de Versailles, 
Saint-Cloud, Paris, France; and C. M. Carington, Ladder 
Stile Cottage, Kingston Hill, Surrey. 

This invention relates to high-tension sparking plugs for 
internal combustion engines. As is well known, such plugs are 
liable to deterioration by erosion of the parts between which the 
sparks occur. The plugs have one or each electrode made from 
wire which is capable of being raised to incandescence without 
oxidation and which is so thin that if raised to incandescence 
by the spark discharge and/or by the heat of the burning gases 
in the engine cylinder its capacity for heat is so small that it 

448.913 


a! i) © | 5 


cools below incandescence immediately the next gaseous charge 
is introduced to the cylinder. In particular the invention com- 
prises a plug as aforesaid in which one or each electrode is 
formed by a short length of thin wire made from platinum, or an 
alloy of platinum, such as platinum-iridium. The insulated 
central stem of the sparking plug has secured to it an electrode 
made from a short length of thin wire made from an alloy of 
platinum containing about 12 per cent. of iridium. If desired, 
pure platinum may be used, but the alloy is preferred. The 
projecting length of the wire is about 0-10in. and its diameter 
about 0-02in. The complementary electrode mounted on the 
body part of the plug may be of any ordin form, or it may 
consist of another short length of thin wire like the insulated 
electrode.—June 17th, 1936. 


No. 
































DYNAMOS AND MOTORS. 


449,682. November 30th, 1934.—PermMaNEeNT Macnets, W. W. 
Triggs, 57 and 58, Lincoln’s Inn-fields, London, W.C.2. 

The object of this invention is to produce powerful magnets 
of any desired shape in a more advantageous and simple manner 
than hitherto from magnetic material which is of high quality, 
but difficult to work, more particularly aluminium-nickel steel 
hardened in the manner above referred to. A permanent magnet 
of great magnetic strength for electric apparatus other than small 
electric machines is produced from pulverised or disintegrated 
magnetic steel, more particularly from more or less fine alloyed 
magnetic steel powder obtained by powdering or disintegrating 
pieces of cast magnetic steel, the dered or granular magnetic 
steel being filled, without a binding agent, into a container of 
the shape which the magnet is intended to have and which con- 
sists at least partly of non-magnetic material, such as brass or 
artificial resin. Preferably the pole shoes are fixed on to the 
casing or form a part thereof. Permanent magnets of a given 
size constructed by the method according to the invention are 
approximately equivalent in magnetic power to magnets of the 
same size from homogeneous material. In making magnets 
according to the invention it is preferable to use material of 
different grain size so that the finer material may fill up the 
spaces between the coarser grains. The per t gnet, 
provided with a casing, is preferably magnetised only after its 
manufacture b the facture from already magnetised 











termination and full 66-kV voltage on from I6in. to 2éin. If 
the inner porcelain is full of oil in contact with the cable oil the 





hered joints bet lain and metal can still leak and 
cause contamination of the oil from air or moisture. Oil still 
flows into and out of the porcelain from and into the cable. 
Variations of hydraulic pressure still occur. If, however, the 
interior of the inner porcelain is filled with styrene which is 
polymerised into a solid form as indicated by the shading at D, 
the termination becomes a solid plug of high electrical quality 
free from physical and mechanical defects. It is possible, there- 
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fore, to insert a “ tail” cable into such a close-fitting porcelain 
termination fitted with condenser cone (the cable being, say, 
5 to 10 yards in length), to fill up the porcelain with liquid 
styrene and to polymerise the termination in the factory. e 
termination and tail after test is out for installation and 
is set up inside a normal end bell, as shown. The end bell is 
filled with a suitable compound which is completely isolated 
from the cable insulation and which within reasonable limits can 
be contaminated with air and moisture without detriment to 
the termination and certainly without detriment to the cable 
insulation.— July lst, 1936. 


AERONAUTICS. 


448,983. November 4th, 1935.—RerracTtaBLE UNDERCABR- 
1aGEs, Dr.-Ing. h.c.F. Porsche G.m.b.H., Kronenstrasse 
24, Stuttgart-N, Germany. 

It is 5 that this form of undercarriage does not 
require much effort in retraction, as the springs are not atressed 
in the process. The wheels are mounted on stub axles con- 
nected with the fuselage by the parallel rods AA. The pivot B 
of the lower rod is continued by the shaft C, which acts as a 


N° 448.983 








powdered magnetic steel material might result in the format 
of hollow spaces within the magnet.—June 30th, 1936. 


ELECTRICAL APPLIANCES. 


449,450. December 30th, 1935.—ApgUsTABLE HIGH-FREQUENCY 
Comms, E. Michaelis, 14, Talbot-square, London, W.C.2. 

The object of this invention is to provide an improved adjust- 

able high-frequency coil comprising a core or cores of compressed 

iron powder. The core or one of the cores is adapted to be longi- 

tudinally displaced by the relative displacement of two screw 

bers in t with one another, one of which is slotted 
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in the longitudinal direction, and is thereby rendered resilient. 
Referring to the figure, which is one of a number given in the 
specification, A is a core of highly compressed iron powder and 
of cotton reel shape provided with a hole B. A second core C 
of the same material is adapted to be displaced in the hole B by 
the screwing of an insulating spindle E ina bush F. The spindle 
is provided with a longitudinal slot G, being thereby rendered 
resilient with respect to the bush.—June 26th, 1936. 


449,868. January Ist, 1935.—TEeRMINALS FoR ELECTRIC 
CasLes, Standard Telephones and Cables, Ltd., T. R. 
Scott, and J. K. Webb, Connaught House, 63, Aldwych, 
London, W.C.2. 

This invention concerns a form of cable terminal for high- 
tension work in which arrangements are made to prevent the 
insulation of the terminal affecting the impregnation of the 
cable itself on account of temperature changes. termination 
consists of a double insulator sealing bell, the cable end being 
housed in an inner porcelain bell A located in the outer porcelain 
insulator B. A d cone C is provided in the inner 
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spring in torsion. This shaft is held at the rear end by the 
crank D, which is coupled with a second crank E by the con- 
necting-rod F. This crank can be rotated by the worm Paty G. 
In the working position, as shown by the full lines, the two 
cranks are in line and form a rigid Pasay 2 Ys the spring shaft 
C. By rotating the worm gear through @ revolution the 
wheels are withdrawn into the fuselage, as shown by the broken 
lines.—June 18th, 1936. 


TRANSMISSION OF POWER. 


449,502. November 9th, 1935.—Suarr Beanies, Aktiebolaget 
Svenska Kullagerfabriken, 17, Artillerigatan, Gothenburg, 
Sweden. 

This is a plain bearing for carrying beth axial and radial 

loads. It comprises an outer race A and an inner one B of I 


N°449, 502 
A 





section. The inner race is pierced with holes C for the e 
of lubricant, which is held by the sheet metal casings DD. The 
end thrust on the shaft is taken by the rings E E, which have the 





porcelain. Because of the ing effect of the d cone 
and because the exterior of the porcelain is under oil it is possible 
to withstand full 33-kV voltage on from 8in. to 16in. length of 





tion shown in Fig. 2, that allows a slight degree of flexure. 
This flexure provides a wedge-shaped space filled with lubricant 
to support the load.— June 29th, 1936. 
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449,504. November 25th, 1935.—BrcycLe TRANSMISSION 
Drives, P. Van Deuren, 361, Avenue de Tervueren, 
Woluwe Saint-Pierre, Brussels, Belgium. 

The inventor suggests that by using an oval chain wheel on 

a “push” cycle, with the pedal fixed at an angle of about 


N°449,504 





35 deg. behind the minor axis of the oval, a better purchase is 
obtained by the rider, especially in going uphill. A peculiar 
feature of the arrangement is thaé the provision of a fixed idler 
pulley at A is said to take up practically all slack in the chain 
as the driving wheel rotates.- . June 29th, 1936. 


FURNACES. 
N°449.464 


449,464. September 26th, 1934. 
——FURNACES FOR HEATING 
THE Enps or Rops, R. A. 
Bedford, Grange Farm, 
Stumperlowe, Sheffield. 

This is a furnace for heating 
such rods or bars as mining 
drills during the process of 
re-sharpening. It is of the 
oil-fired type and has a com- 

bustion chamber A with a 

burner at B. From the com- 

bustion chamber there extends 
upward a narrow flue C, into 
which the drills D_ project. 

They are supported by the 

renewable brick E and _ the 

erutch F. Just in front of the 

brick cold air is supplied by a 

manifold G to keep the shanks 

of the drills cool. The primary 
and secondary air for the burner 

is preheated in the chamber H. 

—June 26th, 1936. 








METALLURGY. 


449,471. November 24th, 1934.—A MertTuop or PurRiFyING 
Fusep Merats, O. Nielsen, Ilsenburg (Harz), Germany. 

By the new method it is possible to remove selenium and 
tellurium from fused non-ferrous metals in an economical 
manner without using electrolysis or an expensive lixiviation 
process. The method consists in carrying out the treatment of 
the fused mietals with one or more alkali compounds, together 
with one or more carbon-containing reducing agents, under non- 
oxidising conditions which are maintained as long as the metal 
is in contact with the slag. It is very economical to use soda as 
the alkali compound and carbon as the reducing agent, but 
other alkali compounds with other carbon-containing reducing 
agents will produce the same result. The chemical reactions 
which occur in the method according to the present invention 
are very complicated. In the treatment of copper containing 
selenium, for example, alkali selenides and selenites are formed, 
which pass into the slag from which selenium can be recovered. 
It is necessarv to ensure that there is no return of the impurity 
which has been removed, by maintaining a reducing or neutral 
atmosphere or by keeping away any oxidising influences as long 
as the metal is in contact with the slag. The neutral or reducing 
atmosphere may also be used during the fusing of the metals.— 
June 24th, 1936. 


LIGHTING AND HEATING. 


449,440. November 25th, 1935.—WatTer Heatinc APPARATUS, 
Junkers and Co., G.m.b.H., 35, Junkersstrasse, Dessau, 
Anhalt, Germany. 

In this water heater, which is intended for low-pressure service, 

corrosion, it is said, has been entirely eliminated. It has a 
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burner A and a combustion chamber B. Round the combustion 
chamber there are wound two coils of pipe C and D and at the 
top there is a gilled heater E. The, inlet coil C is lined with 
Bakelite to prevent the too rapid absorption of heat by the cold 
water and the consequent reduction of the temperature of the 
metal below the dew point of the gases.—June 26th, 1936. 


‘| a elaw-like lever that is held in place 





ORDNANCE AND ARMOUR. 


448,987. November 19th, 1935.—Lock MECHANISM FOR 
Automatic Guns, Osakeyhtio H. Saastamoinen, Ltd., 
Kuopio, Suomi, Finland. } 

This invention relates to the lock mechanism of automatic 
guns, the automatic function of which depends.upon the gas 
ressure generated in the barrel. In the figure the barrel is 
indicated at A and the lock body at B. The piston-rod C is 
subject to the gas p and gainst the actuator D. 
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The locking lever E is operated by the bell crank F, which engages 
with the face G of the actuator. A spring is provided for the 
return motion. When the pressure of the explosion drives back 
the piston-rod C the actuator comes into contact with the bell 
erank and draws the locking lever clear of the abutment H and 
the bolt J is retracted so that the spent cartridge can be ejected. 
If firing is interrupted the actuator D is held ready cocked by 
— K until the gun is loaded by the hand.—June 18th, 
6. 


WATER PURIFICATION. 


448,912. March 25th, 1935.—Evaporators, W. J. Diamond, 
24, Syr David’s-avenue, Cardiff, and W. A. Sheldrick, 

12, Church-road, Cardiff. 
The idea in the design of this evaporator is to make it con- 
venient for dismantling and cleaning. The lower case embodies 
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the steam inlet A and the condensate discharge B. The tubular 
evaporator unit C is bolted down by a flange D. The steam 
of evaporation is led away by the cowl E to the separator box 
F. hg covers G and H provide easy access to the tubes.—J une 
17th, 1936. 


MISCELLANEOUS. 


449,509. February 11th, 1936.—SecurtnG Rores anp CornDAGE, 
V. Wiederholt, 74, Westfalendamm, Dortmund, Germany. 
This is a simple device for securing ropes and cordage in the 
place of the normal seaman’s cleat. The rope is dropped in a 


N°449 509 














V-shaped groove in two or three fixed plates and is gripped by 
ry a pawl and rachet.— 
June 29th, 1936 
449,507. December 27th, 1935.—Exnaust SILENCERS, 
Kirth, Florianigasse 16, Vienna VIII, Austria. 
The inventor makes his silencer of glass wool cemented 


A. 





together by gelatine, silicates, &c. The mass has a number of 
radial bores, which gradually decrease in length and diameter 
as they approach the outlet. The silencer is said to offer prac- 
tically no resistance to the passage of the exhaust gases,—June 
29th, 1936. : 





Forthcoming ‘ Engagements. 
Secretaries of Instituti Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME 
PLACE at which the meeting is to be held should be clearly stated. 








Monpay To Saturpay, Sepr. 7TH To 12TH, 
Tutrp Worip Power ConrERENCE at Washington, D.C., 
U.S.A. 
WEDNEsDAY TO WEDNESDAY, Serr. 9rH TO 16TH, 
British AssociaTION MEETING at Blackpool. 
Monpay To Fripay, Sept. 14TH To 18TH. 
Institute or Merats.—Annual meeting in Paris. 
Monpay To Saturpay, Sept. l4rH to 19ru. 
INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. 
Fripay to Sunpay, Sept. 18rx ro 20TH. 
AssocriaTION oF SprctaL LIBRARIES AND INFORMATION 
Bureavux.—Thirteenth Annual Conference at Balliol College, 
Oxford. 
Monpay To Saturpay, Sepr. 2ist ro 26TH. 
Iron anv Steer Inst.—Autumn meeting in Diisseldorf. 
Tuurspay To Saturpay, Serr. 24TH To 26TH. 
Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on “ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 








LAUNCHES AND TRIAL TRIPS. 


EuGEnte Livanos, steamship ; built by Wm. Gray and Co., 
Ltd., to the order of 8S. G. Livanos ; dimensions, 431ft. 8in. by 
56ft. 8hin. by 27ft. 10in. Engines, triple-expansion, 22}in., 
39in., 65in. diameter by 45in. stroke, pressure 225 1b.; con- 
structed by Central Marine Engine Works ; trial trip, July 27th. 

QuEEN ADELAIDE, motor ship; built by Barclay, Curle and 
Co., Ltd., to the order of Thomas Dunlop and Sons; dimen- 
sions, 431 ft. 6in. by 55ft. by 37ft. 6in.; to carry 9200 tons dead- 
weight. Engines, three-cylinder opposed piston; launch, 
July 30th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


HaTFIELD, PERRIN AND Partners, Ltd., inform us that on 
and from August 10th, 1936, their address will be Shell-Mex 
House, Victoria Embankment, W.C.2. Telephone No., Temple 
Bar 4261-2. 

Tue Sremens AND GeneRAL Evecrric Rartway SIGNAL 
Company, Ltd., informs us that as from August 10th, 1936, its 
address will be East Lane, Wembley ; telegrams and cables, 
Railsigko, Wembley ; telephone, Arnold 4321. The registered 
office of the company will be situated as heretofore at Caxton 
House, Westminster, S.W.1. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THe Moxey Conveyor Company, Ltd., of Birmingham, has 
secured the contract for the supply of the complete coal and 
ash-handling plants at the new pumping station of the Metro- 
politan Water Board at Hampton. 

Yarrow anp Co., Ltd., have received an order from the 
London Passenger Transport Board for the supply of sixteen 
land type boilers, complete with mechanical stokers and other 
auxiliary plant for the Board’s power station at Greenwich. 
The last plant extensions at Greenwich included ten Yarrow 
boilers. 








CATALOGUES. 


Wuirecross ‘Company, Ltd., Warrington.—A booklet on 
conductors for overhead transmission lines. 


Soac Macuine Toots, Ltd., 7, Juxon-street, S.E.11.—Stock 
List S 222, of new and reconditioned machine tools. 


F. W. Harris anv Co., Ltd., Moorland-road, Burslem, Stoke- 


on-Trent.—A leaflet on ‘‘ Perfection (Boswov)”’ seamless 
belting. 

Tos. FrretH anp JouN Brown, Ltd., Sheffield, 1—A 
brochure on carbon and alloy steels, their composition, pro- 
perties, and treatment. 

Hancock anv Co. (ENGINEERS), Ltd., Progress Way, Croydon, 
Surrey—A descriptive catalogue of oxygen cutting and 
profiling machines. 

Barrow Hematite Sree. Company, Ltd., Barrow-in- 
Furness.—A booklet dealing with the production and properties 
of refined pig iron for malleable iron castings. 

Francois CeMENTATION Company, Ltd., 39, Victoria-street, 
8.W.1.—A booklet dealing with the prevention of noise and 
vibration by “ Muffelite ” spring insulators, mats, and plates. 

CemENT AND ConorEeTE AssoctaTIon, 52, Grosvenor-gardens, 
S.W.1.—A brochure on concrete in aerodrome construction, 
dealing with the lay-out and design, and giving illustrations of 
typical airports. : 

Rarmw Macnettinc Macutne Company, Ltd., Lombard- 
street, Birmingham.—An illustrated folder of the firm’s products, 
which includ agnetic chuck tors, clutches, and 
screening machines. 

Txos. Fiera awp Joun Brown, Ltd., Sheffield—A book 
dealing in detail with the firm’s tool and die steels and illus- 
trating their applications. A book of tables on the hardening 
and tempering tool and die steels. 

Fiera BLaKetey, Sons anv Co., Ltd., Vulcan Iron Works, 
Church Fenton, Leeds.—A brochure illustrating a number of 
contracts the firm has carried out, which include gasholders, 
water towers, storage tanks, coke-oven and by-product plant, 
and gasworks plant. 
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A Seven-Day Journal 
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The L.M.S. Construction Programme. 


On Thursday, August 6th, the London, Midland 


and Scottish Railway announced that it proposes to 
spend in 1937 the sum of £3,250,000 on locomotive, 
carriage, and wagon construction, The programme 
provides for 105 locomotives, 210 locomotive boilers, 
751 carriages, and 12,105 wagons. The greater part 
of the new rolling stock is to be built in the company’s 
own workshops at Crewe, Derby, Wolverton, and 
elsewhere, but orders have been placed with eight 
British firms for a total of 2195 wagons. Of the 
2000 12-ton medium merchandise wagons, 800 have 


been ordered from Charles Roberts and Co., of 


Horbury Junction, Yorks., 650 from the Metro- 


politan-Cammell Carriage and Wagon Company, of 
Birmingham, 350 from Hurst, Nelson and Co., of 


Motherwell, and 200 from R. Y. Pickering and Co., 
of Wishaw; while of the 195 special wagons, 150 
20-ton hopper ore wagons have been ordered from 
the Birmingham Railway Carriage and Wagon Com- 
pany, of Birmingham, 25 20-ton hopper grain wagons 
from Hurst, Nelson and Co., of Motherwell, 10 
20-ton implement trucks from P. and W. McLellan, 
f Glasgow, and 10 12-ton glass wagons from G. R. 
Turner, Ltd., of Langley Mill, Notts. The programme 
of 105 new locomotives will include five more of 
“The Princess Royal” type, to be built at Crewe 
works. Over a million pounds is to be spent on the 
provision of 751 new passenger carriages, the majority 
of which will be of the vestibule or corridor type, 
while seventeen new restaurant cars are also to be 
built. Including the new £3,250,000 programme 
referred to above, the L.M.S. Railway Company will 
have spent since its formation in 1923 no less than 
66 million pounds on new rolling stock. 


The London Transport Scheme Begun. 


Wir the granting of the Royal Assent on Wednes- 
day, August 5th, to the London Passenger Transport 
Act, work was begun by order of the London Passen- 
ger Transport Board on the £40,000,000 development 
scheme which in five years will greatly improve travel- 
ling facilities in the north, north-east, and north-west 
of London. As part of the scheme, work is to be 
undertaken immediately on the standardising of the 
Central London Railway, in order that it may con- 
form with the traffic conditions under which the other 
underground railways of the system are operated. 
This work will take about two years to complete, and 
is estimated to cost some £250,000. When that rail- 
way was constructed in 1900, tube driving was in its 
early stage, and when completed some lack of align- 
ment was revealed, which has prevented the adoption 
of the higher speeds used in the other tube railways. 
The tunnel is now to be bored out so as to make it 
uniform throughout its entire length, and the track 
levelled and the platforms lengthened, so that the 
line will then be of the same gauge and have the same 
capacity as the other underground lines under the 
control of the London Passenger Transport Board. 
Much of the reconstruction work will of necessity 
be carried on during the night when there is no 
passenger traffic. Some of the work will be associated 
with the scheme for the extension of the line into 
Essex, noted in our issue of June 14th, 1935, which 
is scheduled to begin in October. Other work to be 
carried out under the scheme includes the electrifica- 
tion of some lines in North London and their connec- 
tion to the City and the West End. 


A New Finnieston Bridge Scheme. 


It may be recalled that having considered tenders 
for a three-span bridge over the river Clyde at 
Finnieston, the Corporation of Glasgow remitted 
the scheme to Mr. Thomas Somers, the City Engineer, 
and Mr. A. C. Gardner, the Engineer to the Clyde 
Navigation Trust, with instructions to report jointly 
on what might be acceptable to the Clyde Trust and 
to the Corporation by way of a span across the river 
without the use of piers in the navigable waterway. 
That report has now been submitted to the Corpora- 
tion’s Streets, Sewers, and Buildings Committee, 
and on Friday last, August 7th, it was approved, 
and was recommended to the City Council for accept- 
ance. The report states that in order to meet both 
sets of requirements, a single-span bridge built on 
the cantilever principle, and having its main supports 
on Clyde Trust property on both sides of the river, 
would appear to be the most reasonable and economic 
solution of the problem. Two designs for the bridge 
have been prepared. Design No. 1 provides for a 
suspended span at the end of two independent canti- 
levers, whilst design No. 2 has a continuous girder 
throughout. Each of the designs leaves free for use 


the quays on either side of the river under the bridge 
itself, and both avoid alterations to the existing roads 
and sidings. Tenders for either or both designs 


William Arrol and Co., Ltd., of Glasgow ; the Cleve- 
land Bridge and Engineering Company, Ltd.,. of 
Darlington ; Dorman, Long and Co., Ltd., of Middles- 
brough ; and Melville; Dundas and Whitson, Ltd., 
of Glasgow. Although the engineers are of opinion 
that a steel span is the most suitable form of con- 
struction, they think that an opportunity should 
be given to Considére Constructions, Ltd., one of 
the three firms which previously tendered for the 
three-span bridge, to submit a detailed design and 
tender should it so desire. 


Alterations at Olympia. 


Otympi4, at Kensington, for many years the most 
famous group of exhibition and display buildings in 
the world, is now being brought throughly up to date 
at a cost of £250,000, under the direction of the 
architect, Mr. Joseph Emberton, F.R.1.B.A., the con- 
tractors being James Carmichael (Contractors), Ltd., 
Higgs and Hill, Ltd., and John Mowlem, Ltd. The 
Addison-road entrance and the adjoining offices have 
entirely disappeared, and in their place a vestibule, 
four times the size of the old one, is being constructed, 
reaching from the pavement to the hall and having a 
covered way to the railway station. An enclosed 
walk, 160 yards long by 20ft. wide, will give shelter 
from Hammersmith-road direct into Olympia. At 
the entrance to the National Hall in Hammersmith- 
road, where the buses and other public vehicles stop, 
a canopy is being erected over the footpath. Imme- 
diately adjoining the halls and reached under cover 
will be a six-storied service garage to hold 650 motor 
cars. The Empire Hall is being remodelled in order 
to provide the fullest space for all types of exhibitions, 
The important internal changes in this hall involve 
the removal of the central stairways, their place 
being taken by up and down escalators, designed to 
convey 4000 people an hour to all the floors, while 
six large lifts are also being installed. The alterations 
include a glass-roofed light well, three times the 
present size. An ingenious system of metal shutters 
has been installed, so that all the halls can be 
used together or each enclosed for a separate 
exhibition. The reconstructed Olympia, which is 
to be completed in the autumn, will provide 
over 500,000 square feet for exhibition purposes, 
enabling every kind of manufactured goods, from 
heavy machinery in motion to the lightest of goods, 
to be shown. 


A North-East Coast Trading Estate. 


On Monday, August 10th, an important announce- 
ment was made by Colonel K. C. Appleyard, the 
chairman of the North-Eastern Trading Estates, 
Ltd., concerning the first of the trading estates in 
the Special Areas. Colonel Appleyard stated that 
the estate will be in the Team Valley, where a site of 
about 700 acres, immediately west of the L.N.E.R. 
main line at Low Fell Station, Gateshead, has been 
chosen. Following a very careful survey of several 
sites in different parts of the north-east area, the 
Team Valley site has been decided upon because of 
its size, its attractive surroundings, and its suit- 
ability for development. Other factors were its 
position as a centre of local and national distribution 
and the ease of communication by road, rail, river, 
and sea, also the opportunity it affords for future 
possible housing development for factory employees. 
Owing to its centralised position and the present-day 
mobility of labour, it is felt that both Tyneside and 
Wearside alike will share in the opportunities for 
employment which the completed estate will offer. 
The site will, it is estimated, cost between £60,000 
and £70,000, while further large sums will be needed 
for the development of the road and rail facilities. 
The work will be started by driving a 100Cft. wide 
road down the centre of the site from north to south, 
and a transversal road from east to west, joining 
Low Fell Station to the old coach road. It is pro- 
posed to start driving the first roads towards the end 
of September, and by rapid work to have all in readi- 
ness for the establishment of new industries at the 


beginning of 1937. 


The Late Mr. F. S. Stacey. 


WE regret to announce the death, which took place 
on Tuesday, August llth, at Wimbledon, of Mr. 
Francis Samuel Stacey, one of the pioneers of radio- 
telegraphy. Mr. Stacey was a student of Finsbury 
Technical College, and he joined Marconi’s Wireless 
Telegraph Company, Ltd., which was then known as the 
Wireless Telegraph and Signal Company, Ltd., in July, 
1899, at the age of twenty. After a short period in 
the company’s works, he was engaged for some time 
in experimental work as an assistant to Marchese 
Marconi, and in 1900 was employed in the execution 
of a contract for the installation of wireless on the 
whole fleet of Belgian cross-Channel steamers. On 
his return from Belgium in 1902 Mr. Stacey assisted 
in the work of installing some of the earliest wireless 
telegraph equipment on Transatlantic mail steamers. 
Shortly afterwards he was transferred to Marconi’s 
Wireless Telegraph Company of Canada, where he 





approved by the Committee will be invited from Sir 





struction of stations, experimental work, and the 
operation of the Glace Bay Transatlantic wireless 
station. Between 1910 and 1912 Mr. Stacey was 
stationed at the Marconi station at Poldhu in Corn- 
wall in connection with experimental work and 
development of long-range high-power stations, which 
had their birth at Poldhu. From 1912 until 1914 he 
served as acting chief of the constructional section of 
the Marconi Company, and in 1914 became chief of 
one of the contract sections. Among other work 
Mr. Stacey’s department of the Marconi Company 
has been concerned with the execution of contracts 
for nearly all the broadcasting stations in Great 
Britain and a very large number in Europe, Japan, 
South Africa and South America. 


An L.N.E.R. Improvement Scheme. 


THE announcement is made by the L.N.E.R. 
Company that under the scheme for Government- 
assisted loans, several improvements are to be made 
to the Southend-on-Sea branch of the company’s 
line from the Eastern Counties main line at Shenfield 
to Southend. The line has a length of about 21 miles, 
and there are six intermediate stations. In order to 
bring the branch up to date and to provide adequate 
facilities for increased traffic, colour light signalling 
is to be installed between Shenfield and Southend, 
while the platforms at all the intermediate stations 
are to be lengthened and electric lighting installed 
at the Hockley and Rochford stations. At Southend 
passenger station the circulating area is to be enlarged. 
Two new train indicators are to be installed and ten 
additional sidings will also be laid down. Several 
improvements are also to be carried out at the 
Southend locomotive depét. They are to include 
increased siding and engine pit accommodation, the 
provision of a 70ft. power-operated turntable in 
place of the existing 50ft. turntable, and the provision 
of a 100-ton mechanical coaling plant. Improvements 
on the administration side include new offices, 
stores, and mess room, and the installation of 
electric lighting. 


The Barnsley Colliery Disaster. 


Ir is with the deepest regret that we have to 
chronicle one of the most serious colliery explosions 
of recent years, which occurred shortly before 3 a.m. 
on the morning of Thursday, August 6th, in the 
Lidgett seam of the Wharncliffe Woodmoor Colliery, 
near Barnsley. The pit is 848ft. deep, and the explo- 
sion occurred about a mile and a half from the bottom 
of the shaft. Fifty-seven bodies have been taken 
from the mime and the force of the explosion is 
indicated by the fact that the only man brought up 
the shaft alive was found at a point some three- 
quarters of a mile from the seat of the explosion. 
The inquest showed that, although one or two of 
the men had died as a result of the explosion itself, in 
practically all cases death had taken place by carbon- 
monoxide poisoning. Tribute was paid to the 
volunteers who carried out the rescue work, and a 
public relief fund for those who were dependent on 
the men who lost their lives has been opened. Under 
the powers conferred by the Coal Mines Act, Sec. 83, 
the Secretary of Mines has directed Sir Henry Walker, 
the Chief Inspector of Mines, to hold a formal investi- 
gation into the causes and circumstances of the 
explosion, the time and place of which inquiry will 
be announced at a later date. 


The Late Mr. Jonathan Angus. 


Many of our readers, especially those having con- 
nections with India, will learn with deep regret of 
the recent death of Mr. Jonathan Angus, M. Inst. C.E., 
one of the oldest and most respected of Westminster 
consulting engineers. Mr. Angus was born at Aber- 
deen in, 1860, and served his apprenticeship under 
John McConnochie at the Bute Docks, Cardiff. He 
then joined the firm of Manning and Baynes, at that 
time the engineers to the old East and West India 
Dock Company, and was engaged on the construction 
of the Tilbury Docks, at which works he was later 
employed as resident engineer. On leaving Tilbury 
he joined Mr. Wm. Duff-Bruce, whose partner he 
subsequently became, and was connected for the 
remainder of his life with the construction of docks 
and railways in India. After Mr. Duff-Bruce’s death 
in 1900, Mr. Angus carried on the work of the firm 
and became responsible for a large and varied volume 
of work of all kinds carried out in India and the Far 
East. From 1909 until his death he was the London 
agent and consulting engineer of the Calcutta Port 
Commissioners. For the Bengal Iron Company he 
was consulting engineer from the time of its forma- 
tion in 1889 until 1925, when he was elected to a seat 
on the board, and then was intimately concerned 
with the establishment of the first iron and steel 
works to be erected in India. In addition, he acted 
as consulting engineer for many years to various 
mining companies in Spain, Africa, and Egypt, and 
also visited Australia in connection with mining con- 
cerns in which he was interested. Mr. Angus was a 
man of clear views and sound judgment, and will 
long be remembered for his unfailing courtesy and 





remained until 1910, and was engaged in the con- 


kindliness to alljwith whom he came in contact. 
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The Art of 


Gear Design. 


By H. E. MERRITT, DSc. 


No. 


V. 


(Continued from page 127, August 7th.) 


PrrcH SURFACES AND TooTH SPIRALS. 

Angular Velocity Ratio.—It is required of prac- 
tically all toothed gears that they shall give constant 
angular velocity ratio to the shafts which they con- 
nect. Over any period of time the ratio of the 
respective numbers of revolutions made by the 
gears (or the ratio of their mean angular velocities) 
will be determined by the numbers of teeth in the 
gears; but it is the ratio of the angular velocities 
at any instant which is chiefly important and this 
depends upon the form of the teeth. One of the 
first objects of the designer is to determine, or to 
select from possible alternatives, tooth forms which 
will comply with this condition of constant angular 
velocity ratio, his choice being at the same time guided 
by the practical requirement that the tooth forms 
which he specifies shall be capable of manufacture 
conveniently and accurately. Although in practice 
the ideal of constant angular velocity ratio is never 
completely attained, by reason of inaccuracies (how- 
ever small) in manufacture, and the elasticity of 
materials and mounting, kinematie correctness 
forms the starting point in design. 

Pitch Surfaces.—Considering first the case of a 
gear drive between two parallel shafts, it is con- 
venient to represent the ideal state by two cylinders, 
concentric with the respective shafts, and rolling 
together without slip. The surface speeds of the 
cylinders will then be equal and the angular velocities 
of the shafts will be in inverse ratio to the diameters 
of the respective cylinders. Points similarly spaced 
round the peripheries of the cylmders from a common 
starting point would roll together, and if the spacing 
were equal and the length of are divided exactly into 
the circumferences of both cylinders, teeth with the 
same spacing could be formed in or on the cylinders 
to give the same relative motion. Since the spacing 
or “pitch” of the teeth, measured round the 
cylinders, is the same for both, the surfaces of the 
cylinders are termed “ pitch surfaces.” 

It is usual, although not essential, for the teeth 
of gears to extend above, and the tooth spaces 
below, the pitch surfaces. There will therefore be, 
for each gear, a line of intersection between the pitch 
surface and the surface of each tooth, and these lines 
of intersection are termed the “tooth spirals.” 
Fig. 25 shows the result of the process of adding teeth 
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FIG. 25—PITCH SURFACES AND TOOTH SPIRALS OF 
SPuR GEARS 


to the imaginary pitch surfaces for the case of a pair 
of spur gears. The axes O O and Q Q are first regarded 
as being connected by two rolling cylinders A and B, 
the circumferences of which are proportional to the 
numbers of teeth which are required. Teeth A,, Ag, 
and B,, B,, are then added (only one section being 
indicated), and the intersections of the teeth with 
the pitch surfaces are shown shaded and bounded 
by tooth spirals such asaaand 6b. Since the teeth 
are assumed to be spur gears the tooth spirals are 
straight lines parallel to the axes. The pitch is the 
distance aa’ or 66’, and for continuous rotation 
to be possible it must divide exactly into the cireum- 
ferences of the ‘ pitch circles” on any transverse 
section. 

Pitch Surface Generator.—The pitch cylinders in 
Fig. 25 touch along a line P P. This line is parallel 
to the axes and lies in the plane containing them. 
It is termed the “ pitch surface generator ”’ since, if 
it were rotated about the respective axes, it would 
trace out the surfaces of the pitch cylinders. 

General Case of Tooth Spirals of Cylindrical Gears.— 
The relation of the tooth spirals to each other may 
profitably be pursued a little further, reserving the 
profiles of the teeth for later attention. Thus, if 
one of the pitch surfaces were regarded as a printing 





roller, on which similar and equally spaced curves 
representing any arbitrarily chosen form of tooth 
spiral were engraved, rotation of the cylinders would 
impress corresponding tooth spirals on the other. 
The original and the derived tooth spirals would be 
equally spaced and would roll together as long as 
rotation of the cylinders continued. 

The Common Pitch Plane.—A further step leads 
to a conception of fundamental importance in gear 
design. It consists in visualising between the pitch 
cylinders a plane which rolls with them as they 
rotate, the pitch cylinders and the plane making 
common contact along the pitch surface generator, 
as illustrated in Fig. 26. If conjugate tooth spirals, 


FiG. 26—PITCH SURFACES, TOOTH SPIRALS AND 
COMMON PITCH PLANE OF HELICAL GEARS 


of any form, were suitably marked initially on the 
pitch cylinders A and B, they could be impressed on 
opposite sides of the plane C, and these impressions 
would coincide. They would, in fact, represent the 
development of the tooth spirals on the pitch cylinders 
and the pitch of the developed tooth spirals measured 
in the direction of motion of the plane would be 
equal to the pitch measured round the pitch cylinders. 
The plane C is therefore termed the “ common pitch 
plane.” 

Conversely, the development of the tooth spirals 
might first be chosen, marked on opposite sides of 
the common pitch plane, and thence transferred or 
impressed, by motion of the members, to the two 
pitch cylinders. To take the most important example, 
if the developed tooth spirals consist of straight lines 
inclined to the axes of the gears, the actual tooth 
spirals consist of helices of equal inclination and 
opposite hand. This represents the basis of both 
the design and manufacture of helical and spiral gears. 

If one of a pair of spur or helical gears is a rack, 
its pitch surface is a plane and the pitch surfaces 
of the pair are represented by A and C in Fig. 26. 
This also corresponds precisely to the case of a helical 
worm and worm wheel with shafts at right angles, 
since the virtual motion of the threads of a helical 
worm is one of uniform translation in the direction 
of the axis. 

Pitch Surfaces of Spiral Gears.—An interesting 
extension of the idea underlying the relation between 
the actual and the developed tooth spirals of helical 
gears forms the basis of the design and action of 
spiral gears. 

Consider the helical gear B shown in Fig. 27. 
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FiG. 27—PITCH SURFACES AND COMMON PITCH 
PLANES OF SPIRAL GEARS 


“The Enciwege” 


The developed tooth spirals on the common pitch 
plane C are the inclined lines cc. Since these are 
parallel and equally spaced it is possible to find 
another pitch plane D lying in the same plane as 
C and inclined in a direction at right angles to the 
developed tooth spirals. If imaginary tooth spirals 
dd having the same normal spacing as cc were 





marked upon it, C and D could be moved simul- 
taneously in such a way as to cause the tooth spirals 
marked upon them to remain in alignment. If 
at the same time the pitch cylinder B were rolled 
with the pitch plane C, the tooth spirals upon it 
would apparently roll with those upon the pitch plane 
D. In other words, the tooth spirals marked on B 
and D would always touch each other in the line 
along which the pitch surfaces make contact, although 
there is, in addition to the apparent rolling motion, 
a lengthwise sliding motion between the tooth spirals. 
Consequently, the pitch plane C could be removed 
and the equivalent developed tooth spirals marked 
upon D could be transferred to the pitch cylinder B 
in the manner already described. This forms the 
basis of the spiral pinion and rack. 

Finally, the pitch cylinder E of a spur gear having 
the same pitch of tooth spiral as those upon the 
normal pitch plane D may be visualised as rolling 
with it simultaneously with the corresponding motion 
of the pitch cylinder B. It may therefore be said 
that the tooth spirals on the respective pitch cylinders 
roll simultaneously with the developed tooth spirals 
on the common pitch plane, and therefore roll 
together with each other. This would still hold good 
even if a pitch cylinder having helical tooth spirals, 
and having the same general relation with the normal 
pitch plane as has the pitch cylinder B, were sub- 
stituted for the pitch cylinder D. From this starting 
point the design of spiral gears is developed. The 
difference between so-called spiral and helical gears 
lies only in the fact that in the case of spiral gears 
the axes of the pitch cylinders are not parallel to 
each other, and it may perhaps be noted that the 
pitch cylinders of spiral gears, although they both 
make line contact with the normal pitch plane, make 
only point contact with each other. The tooth 
spirals on the pitch cylinders, therefore, do not roll 
together in the same way that they roll with the 
developed tooth spirals on the normal pitch plane, 
but only come into contact with each other 
momentarily at the instant when both pass through 
the point of contact of the pitch cylinders. At this 
point they have a common tangent which is the 
corresponding tooth spiral on the normal pitch plane. 

Pitch Surfaces of Bevel Gears.—In «a manner 
analogous to the case of cylindrical gears, bevel 
gears also have pitch surfaces which make pure 
rolling contact. These pitch surfaces now take 
the form of cones, and provided that the apexes 
of these “pitch cones” coincide with the point 
of intersection of the axes of the shafts, all spherical 
sections concentric with the common apex will be 
geometrically similar. If pure rolling occurs at any 
one point along the line of contact of the cones, the 
same condition will obtain at every other point, and 
since the transverse sections of the pitch cones are 
circles, constant angular velocity ratio will be 
transmitted. 

Fig. 28 illustrates the pitch cones and tooth spirals 
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of a pair of straight-toothed bevel gears which 
rotate about axes O V and QV, V being the point 
of intersection. The pitch cones A and B, having 
a common apex at V, make rolling contact along a 
“ pitch surface generator,” which is a straight line 
passing through V, and tooth spirals aa and 6b 
also pass through V when produced. The pitch of 
the tooth spirals measured at a given radial distance 
from the common apex must be the same for both 
pitch cones. The motion and contact of the tooth 
spirals corresponds exactly to the case of spur gears 
already described. 

Tooth Spirals of Bevel Gears.—As in the case of 
cylindrical gears, moreover, there is no limit to the 
choice of tooth spiral, since any selected curve 
regularly applied to one pitch surface will, during 
rotation, transfer its counterpart to the other. In 
fact, the range of tooth spirals applied to spiral 
bevel gears in practice is wider than in the case 
of cylindrical gears, because, whereas the production 
methods applied to cylindrical gears are usually 
and most conveniently based on the use of the helix 
as a tooth spiral, bevel gears, in spite of sundry 
additional complications, offer greater latitude in 
the mode of operation of the cutter and less particular 
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advantage to any one type of curve which might be 
employed as a tooth spiral. 

Common Pitch Plane of Bevel Gears.—The surface 
of a cone, like that of a cylinder, may be developed 
into a plane, and the development of the surface of 
a truncated cone used as the pitch surface of a bevel 
gear is a sector of an annular disc having the same 
internal and external radii as the sides of the pitch 
cone measured from the apex. 

If the developed pitch cone be extended to form a 
complete annuler disc, and arranged in contact with 
the pitch cone with a common apex, the two surfaces 
will roll together without slip. Further, since the 
developed pitch surfaces of two rolling pitch cones 
are similar, the same annular disc may be visualised 
as rolling between the pitch cones in the manner 
illustrated in Fig. 29. It therefore constitutes a 
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Fic. 29—-COMMON PITCH PLANE 


“common pitch plane” and is analogous to that 
of cylindrical gears, except for the fact that its 
motion is one of rotation instead of translation. 
Pursuing the analogy further, conjugate tooth 
spirals on the pitch cones would imprint coincident 
tooth spirals on the common pitch plane, or, con- 
versely, a chosen tooth spiral on the common pitch 
plane would transfer conjugate tooth spirals to the 
pitch cones. If the tooth spiral is a radial line on 
the common pitch plane, the straight-toothed bevel 
gear results; if the tooth spiral is a straight line 
offset from the centre, a circular arc, an involute to 
a circle, or any one of the curves which can con- 
veniently be generated mechanically by a combina- 
tion of rotary and reciprocating motions, the corre- 
sponding type of spiral bevel gear is obtained. 
Counterpart Common Pitch Planes.—In dealing 
with the common pitch planes of both cylindrical 
and bevel gears, they have been regarded purely as 
geometrical planes. It is necessary not to over- 
look the fact that when viewing the tooth spirals, 
the two sides of the pitch plane will appear as counter- 
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FiG.”30—COUNTERPART TOOTH SPIRALS OF SPIRAL 
BEVEL GEARS 
(As seen on opposite sides of the common pitch plane.) 


parts or mirror images of each other, as shown, for 
example, in Fig. 30. 

Hyperboloidal Pitch Surfaces. Of little save 
academic interest is the extension of the principles 
governing the pitch surfaces of cylindrical and bevel 
gears to the general case of non-parallel, non-inter- 
secting axes. It may, however, be briefly stated that 
around two such axes it is possible to describe hyper- 
boloids of revolution which touch each other along 
a common straight line corresponding to the pitch 
surface generator of the simpler cases. Equally 
spaced straight lines in the respective hyperboloidal 
pitch surfaces would roll together, with an additional 
lengthwise sliding action resembling that of the tooth 
spirals of a spiral pinion and rack. Further, there 
may be interposed between the hyperboloids a 
helicoidal surface which will touch both of them along 
the common straight line, and this helicoidal surface 
is therefore analogous to the common pitch plane of 
pitch surfaces connecting shafts which lie in the 
same plane. The chief point of interest lies in the 
fact that, in the particular case when the axes become 
parallel, the hyperboloids reduce to cylinders and the 
helicoid loses its rotation and becomes a plane, 
whilst, when the centre distance is reduced to zero 
and the axes intersect, the hyperboloids take the 
form of cones, and the helicoid, losing its motion of 
translation, becomes a rotating disc. 


(YHE amount of water required by the evaporator 


is given by 
Bose 

Qe= TG?) (4) 

Hence 
w (t—t’ 

T=Q.-*) (5) 

Where k=(144 x 2240)/24 x 60224 Btu. per minute 
(British). 


= (144 x 2000)/24 x 60=200 Btu. per minute 
(U.S.A.). 


=(144x 1000 kg.)/24 x 60=220-46 Btu. per 
minute (British commercial). 
= (142 x 2240)/24 x 60=220-9 Btu. 
minute (British equivalent). 
=(1 kg.—ealorie/sec.) x 60=238-1 Btu. per 
minute (British theoretical). 
w=\)b. per gallon= 10-0 (British) ; lb. per gallon 
= 8-33 (U.S.A.), 
t=entering water temperature in deg. Fah. 
t’=chilled water temperature in deg. Fah. 
T=tons refrigerating effect. 
Q.=capacity in gallons per minute. 


per 


Table III shows that tonnage and capacity are very 
sensitive to change within the temperature to which 
refrigeration must be produced. For instance, a 
machine designed to cool 200 gallons per minute from 
45 deg. to 40 deg. Fah. is seen to be capable of cooling 
200 x 1-195=239 gallons per minute from 50 deg. 


Tasie III.—Tonnage or Cooling Capacity for Different Tem- 
perature Range and Several Different Design Conditions. 
—50 deg. Fah. Normally Serving as the Mean Value for 


Design. 





‘Desired 
chilled —————— 
water | 0-204 | 0-300 | 0-3624 | 04359 | 0-622 


Flash chamber pressure, inch Hg. 
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range) Design evaporator chilled water temperature. 
tempera- |— 
ture. 35 45 50 55 65 
| deg. Fah. | deg. Fah. | deg. Fah. | deg. Fah. | deg. Fah. 
Deg. Fah.| | 

35 «| «1-000 | 0-692 | 0-575 | 0-466 | 

36 1-039 0-719 0-601 0-506 | 

37 | 1-079 | 0-746 | 0-624 | 0-524 | 

38 =| «1-120 0-775 0-648 0-544 | 

39 =| «1-163 0-793 0-673 0-566 

40 | 1-205 0-833 0-697 0-586 

41 1-253 0-867 0-724 0-609 

42 1-297 0-897 0-750 0-631 

43 1-314 0-909 0-600 0-640 * 
44 1-395 0-965 0-807 0-678 

45 1-445 1-000 0-836 0-703 

46 1-500 1-037 0-867 0-729 

47 1-5. 1-074 0-899 0-755 

48 1-610 1-114 0-932 0-783 

49 1-668 1-154 0-965 0-811 

50 1-769 1-195 1-000 0-841 0-600 
51 1-789 1-238 1-035 0-870 0-621 
52 1-860 1-284 1-073 0-902 0-644 
53 1-920 1-328 1-111 0-949 0-666 
54 1-988 1-375 1-150 0-967 0-690 
55 2-056 1-423 1-190 1-000 0-713 
56 1-474 1-232 1-036 0-739 
57 1-518 1-269 1-067 0-746 
58 1-577 1-319 1-108 0-791 
59 1-631 1-364 1-146 0-818 
60 1-688 1-411 1-186 0-847 
61 1-744 1-458 1-226 0-895 
62 1-805 1-509 1-268 0-900 
63 1-865 1-560 1-311 0-935 
64 1-929 1-613 1-356 0-966 
65 1-993 1-667 1-400 1-000 
66 2-060 1-732 1-448 1-033 
67 2-129 1-780 1-495 1-067 
68 2-210 1-829 1-545 1-103 
69 2-265 1-894 1-592 1-137 
70 2-346 1-961 1-649 1-168 
71 2-024 1-702 1-191 
72 2-092 1-758 1-255 
73 2-145 1-802 1-287 
74 2-222 1-873 1-337 
75 2-300 1-932 1-380 

Ezample.—Assuming that steam pressure and flow remain 


satisfactory as the chilled water temperature varies with the 
tonnage or capacity, then, for design based on 50 deg. Fah. 
chilled water temperature :—(a) A tonnage of 150 at 60 deg. 
Fah. chilled water temperature is desired. What ra‘ ing plant 
is required to give this tonnage output? Table gives 
150/1-411=106 tons net rating. 

(6) For a tonnage output of 50 at 40 deg. Fah. chilled water 
temperature, what size of machine must be installed ? Table III 
gives 50/0-697=71 tons net rating. 

For design based on 55 deg. Fah. chilled water temperature, 
same range and tonnage output—(a) 150/1-4=107 tons net 
rating ; (6) 50/0 -703= 70 tons. 
For design on 45 deg. Fah. chilled water temperature, 
same range and tonnage—(a) 150/1-423=105 tons net rating ; 
(b) 50/0-692= 72-4 tons net rating. 

Thus with design based on a higher chilled water temperature, 
a less capacity and tonnage is required for a given temperature 
range. 


to 45 deg. Fah., and, capable of cooling 200 x 1-423 
= 284-6 gallons per minute from 55 deg. to 45 deg. 
Fah. Moreover, the tonnage capacity is changed 





(To be continued.) 


accordingly ; that is to say, assume that a machine 
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II. 


is designed to give 100 tons full load normal rating at 
50 deg. Fah. chilled water temperature, it is required 
to know the tons refrigerating effect when the machine 
is operated at a chilled water temperature of 58 deg. 
Fah. Table III shows tonnage factor to be 0-752 
for 58 deg. Fah. chilled water temperature rise ; 
therefore, refrigerating effect has increased to 
100/0-752=133 tons, which the machine can easily 
produce without being overloaded. 

Deficiency or loss of water due to evaporation 
may be replaced from the cooling system or from the 
main or the purge condenser or from some outside 
source of water supply—preferably from the coolest 
source of supply—so as to minimise the cooling tem- 
perature range. The pump employed for removing 
the chilled water operates under severe service con- 
ditions because it has to draw water from the evapo- 


FLOW SHEET FOR WATER VAPOUR CYCLE. 


Moving steam passes through the nozzle A and evaporated 
water in the flash chamber B is drawn into the steam jet ejector 
C, and there compressed as a vapour and delivered by the 
ejector diffuser to the condenser D, where the vapour is 
liquified at a higher pressure and then passed through secondary 
condensers. 


Steam Supply 
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a, Condensate return from secondary condenser. 
6, Cooling water to secondary condenser. 

c, Water from the secondary condenser. 

d, First stage secondary ejector. 

e, Second stage secondary ejector. 


rator under high vacuum of about 29-75in., which is 
equivalent to about 30ft. lift. The evaporator piping 
should be kept well insulated and every consideration 
should be given to piping of the refrigerant so as to 
prevent flooding the machine under operating and 
shut-down conditions. Before starting up a machine 
the evaporator vacuum is pumped up by turning on 
the air or vacuum pump a few minutes in advance ; 
when the machine is shut down, air is admitted to the 
evaporator. 
The percentage of water flashed into vapour is 
given by 
P’/R 
w'Qe 
Where P’=lb of steam per hour ; 
w’=lb. of refrigerant water per gallon ; 
Q.=quantity of refrigerant water, gallons per 
hour. 
The ratio of steam to water refrigerant, in lb. per 
hour per ton of refrigeration, is given by 


R=(steam vapour)/(water vapour) 
=(P’/T)/(x’Qew/T) 
=P,/P. (7) 


If the factor P’ has not already been found by test or 
trial, it may be calculated from 


sc (ha—h) ao 
[1h —Wr) (en) (6a) (en)] haa) 


therefore 


x per cent. = 100 (6) 





(8) 





P’=T (R P,)=lb. of steam perhour. (9) 
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Where 
x’ (e%)/100=flash factor, see Table I. 
P;=lb. of steam per hour per ton, 
Pw=lb. of water flashed per hour per ton. 
h,—h,,=heat drop for velocity in diffuser, Btu. 
per lb. 
h,,—h;,=heat drop for initial velocity in nozzle, 
Btu. per Ib. 
ea= diffuser efficiency ; e, nozzle efficiency. 
ey=entrainment efficiency. 
R=ratio of steam to refrigerant. 
For example, the cooling capacity of a machine 
designed for 50 deg. Fah. chilled water is 6000 gallons 
per hour, when producing “cool” water at 60 deg. 
Fah., with entering water at 70 deg. Fah., and refri- 
gerating effect corresponding to 44-64 tons. For 
h,,--h},=355 Btu. per Ib.; hy —h=100 Btu. per Ib.; 
éa=75 per cent.; e,=87 per cent.; and e,=65 per 
cent. Then 
R= 100 1 
(355 x 0-87 X 0-75 x 0-65) —(100) | 
Refrigerant water is 
P»=(0- 009456 x 6000 x 10) 44-64 
= 12-7] lb. per hour per ton. 
Hence, 
P’= 44-64 x 2-07 12-71 
= 1175 lb. of steam per hour. 
If P’ were assumed in the first instance, then 
s=1175/44-64—26-32 lb. steam per hour per 
ton, 
and the ratio of steam to refrigerant, is 
R= 26-32/12-71=2-07. 
The percentage of entering water flashed into 
vapour is 
_ 1175 /2-07 
© 10x 6000 
Every water vapour refrigerating system must have 
a condenser for the purpose of condensing to a liquid 
all the steam and water vapour passing through the 
diffuser or compressor. This vapour is removed 
against a vacuum lower than that in the evaporator, 
i.e., usually around 2-Qin. absolute pressure, but 
governed by the temperature and quantity of con- 
densing water. To maintain a vacuum of 28in. in 
the condenser, the cooling water cannot be heated 
above about 101 deg. Fab. because this is the tem- 
perature at which steam condenses for a vacuum of 
28in. The condenser pressure is normally compressed 
to 22in., and then to atmospheric pressure by purge 
condenser or secondary ejector. The higher the con- 
denser vacuum carried, the lighter will be the duty 


2-07 





oy, x 100=0-945 per cent. (as before) 





imposed upon it, and more condensing water will be 


sign of instability if occurring at the time of extreme 
atmospheric conditions. 

The quantity of condensing cooling water required 
is almost double that required for other refrigerating 
systems, except where the mechanical compressor is 
used. The required amount of condenser cooling 
water for the steam jet ejector type is given by the 
total heat Btu. units divided by the cooling range. 
The total heat in Btu. per ton of refrigeration to 
be removed by a condenser is given by 


H=P, [(r+r’)—1"]+H’ . 


and condenser water requirements 


(10) 


Qe= FP) (gallons per hour) (11) 
In terms of gallons per minute per ton, and allowing 
for the difference in temperature between the steam 
and the “ hot’ water temperature, then 

, (P;/60) (m—r*) k 
= Seti shasta IP el, at 


w (t—t’)—t 
per ton) 


(gallons per minute 


(12) 
Where 
t’=temperature of the water entering con- 
denser, deg. Fah. 
t=temperature corresponding to absolute 
pressure in the condenser, deg. Fah. 
(see Table II, ante). 
H’=vapour ton refrigeration, 13,400 Btu. 
per hour (British)=12,000 Btu. per 
hour (U.8.A.)—see Problem A. 
w’=(Ib. per gallon) x 60=Ib. per gallon per 
hour. 
P,=lb. per hour per ton of refrigeration. 
r+r’=total heat of the steam at the initial 
steam pressure (abs). 
*m=r-+r’ (see Table II, ante), Btu. per Ib. 


r”=heat of the water at the condenser pres- 
sure, Btu. per Ib. 

t;=terminal difference or difference in tem- 
perature between the steam and the 
heated water temperature, deg. Fah. 

k=224, or 200, or 220-46, or 238-1, or 
240 Btu. per minute (see Problem A). 


For example, temperature range between con- 
densate and entering water is 34 with entering water 
temperature at 65 deg. Fah.; pressure in condenser 
is 28-Qin. (corresponding to 101 deg. Fah., nearly) ; 
condensing vapour leaving the main condenser is 
at 22-0in. vacuum, or 197 deg. Fah.; steam pressure 
is 100 lb. per square inch (abs.), and 28 Ib. of motive 
steam is required per hour to produce a ton of refrige- 
ration. It is required to find the cooling effect of each 
gallon of water and the quantity of cooling water. 

From Table IV we see that each gallon of water 


TaBLe IV.—Showing Quantity of Cooling Water per Ton Refrigerating Effect, Volume of Water (Vacuum) Vapour to be Removed, 
Heat Given Up, and Flash Vapour for Different Range of Temperatures. 
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Volume of water vapour that must be 
removed for chilled water temperature. 





55 deg. Fah. 50 deg. Fah. | 45 deg. Fah. 





Deg. Fah. Btu. per gal. Gallons. 


Ton per gallon. 


effect. | 
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Gallons perton.| Cubic feet per gallon of water flashed. 
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Example.—Entering water of a given machine is at 63 deg. Fah., and it is required to find h I f water wi 
1 Ib. of flashed vapour cool (chill) to 55 deg. Fah. xi “a coe ee eee 

For temperature range of 63— 55=8 deg., column 3 gives 13-3 gallons. 

Example.— Water enters the flash chamber at 60 deg. Fah. and 35 tons of refrigerating effect is desired with entering water 


chilled at 50 deg. Fah. It is required to find how many gallons 


of circulating water can be cooled through this range. 


For temperature range of 10 deg. we find column 5 gives 2-24, therefore 2-24 x 35=78-4 gallons required for circulation. 

Example.—For a plant requiring 50 gallons of water per minute for circulation at 45 deg. Fah., and operating at a tempera- 
ture range of 13, it is required to know the volume of water vapour to be removed when carrying this load. 

The last column on the right gives 248-35 cubic feet per gallon of water flashed into vapour ; therefore total volume of vapour 


is 248-35 x 50= 12,417 cubic feet per minute or 74,505 cubic feet 
by 50ft. by 29ft.). . 

required for the same vacuum and higher water 
temperature ; but less steam will be required by the 
ejector. 

Where a cheap and ample supply of condensing 
water is available, every advantage should be taken of 
it so as to reduce the steam requirements, initial 
costs, &c. Though local conditions may favour a 
large size condenser installation and only a moderate 
size cooling tower, or, moderate size condenser and 
large size cooling tower installation (which is pre- 
ferable for this system), maximum water supply 
should always be provided for, especially so where 
there is ample cooling capacity in tower and pondage, 
so that the widest cooling range is made possible and 
the heaviest tonnage demands can be met without any 





per hour. (This volume would fill a room space of over 50ft. 


(for 2+ 17 range) has the cooling effect of 2 170-14 
= 240-28 Btu. The cooling water must remove 
H=28 x [(888+ 298) —69]-+- 13,440 
= 44,716 Btu. per hour. 
Hence, water requirement for condenser is 
Q.= 44,716 /240-28=186 gallons per hour per 
ton=3-1 gallons per minute per ton. 
So that the size of condenser depends upon the 
amount of heat to be removed, and consists primarily 
of the total heat in the steam at the initial absolute 
pressure, less the heat of the water at the condenser 
absolute pressure, plus the vapour developed in the 


* +’ has a slight variation from (¢— 32), see Table II (ante). 








cooling process, which equals 13,400 Btu. per 
hour per ton of refrigeration in British thermal unit 
measure (see Problem A). 

The surface type condenser can be used in nearly 
all cases, except in very rare places where scale is 
rapidly formed in the tubes. It permits the use of 
salt water for cooling purposes, and it is the type which 
can be used at sea. In this type a high vacuum can 
be maintained, and it has the advantage of freedom 
from sudden fluctuations. It is reliable in operation ; 
it requires less power for operation than other types, 
and it is possible to measure the steam consumption 
of the ejector or prime mover by measuring the 
quantity of water discharged by the condensate 
pump. On the other hand, this type has the dis- 
advantage of requiring greater space, it has greater 
weight, and it requires a larger amount of cooling 
water than a jet condenser. 

More efficient use of condensing water is obtained 
in the barometric (parallel flow or counter current) 
type condenser, in which the thermal difference is 
only about 2 deg. Fah., as against about 5 deg. Fah. 
in the surface condenser. Moreover, the barometric 
type condenser can maintain maximum vacuum with 
minimum cooling water, and, in addition to improving 
operating characteristics, its initial cost is less. The 
chief limitations of this type of condenser are—non- 
recovery of the condensate ; fully 35ft. of height is 
required from bottom of condenser to the tail pipe 
discharge, unless this latter discharge is through a 
pump capable of providing the suction; and there 
is @ greater pump heat for condensing water in the 
case of cooling tower installation. 

Secondary or purge condensers (inter and after, 
single or stage) are installed for removing the exhaust 
from the main or primary condenser and for assisting 
the removal of entrapped air and inert vapour, which 
are compressed and then discharged to the atmo- 
sphere. If the condensing supply is under sufficient 
pressure (natural or by pump), it may be discharged 
through a water ejector, thus removing both air and 
condensate from the main condenser without the 
need of a condensate pump or a secondary stage 
ejector or vacuum pump. This water ejector acts on 
the same principle as a steam ejector, i.e., the exhaust 
steam enters through a series of orifices and is con- 
densed by the cooling water, resulting in the water 
being given a velocity high enough to discharge it 
against atmospheric pressure. 

A portion of the condensate after being cooled 
may be returned to the flash chamber as “‘ make-up ”’ 
water for that evaporated. As with other systems 
of refrigeration, maximum refrigerating economy 
demands a high evaporator temperature and a low 
condensing water temperature, with operation at the 
highest chilled water temperature and lowest vacuum 
(lowest for balanced conditions and stable working 
free from back pressure), which are the chief factors 
to consider if maximum duty is to be secured during 
the hottest climatic conditions. With the water 
vapour plant, 5 to 100 per cent. refrigeration can be 
produced at practically a uniform cost per ton, and 
of interest is the fact that this system can produce 
high temperature chilled water to meet general air- 
conditioning conditions more economically than any 
other system of refrigeration. 

Condensers are ordinarily maintained under vacuum 
by a pump, whereas in the evaporator vacuum is 
maintained by the steam jet ejector or the mechanical 
compressor, as the case may be. Condensers are 
designed for maximum water temperature, whereas 
the ejector is designed for minimum steam pressure 
which may be encountered. Both vacuum and com- 
pressor plant are normally guaranteed to maintain 
any desired vacuum and compression demanded 
by this system of refrigeration. The types of 
auxiliaries incorporate liberal suction passages, 
proper venting, adequate seals, &c., so as to maintain 
very high vacuum. The oil-sealed rotary type pump 
averages around 80 per cent. efficiency at well over 
29in. Hg. For this type, latest figures show 
0-00007 mm. off perfect vacuum and 0-00001 mm. 
off perfect vacuum for the reciprocating type. For 
the sizes commonly required, there is no difficulty in 
maintaining vacuum, but high vacuum performance 
is very much dependent upon the lay-out, quality of 
erection, length of drain chamber between the con- 
denser and pump, and other installation factors. 

Where two or more steam jet ejectors constitute 
one plant, one or more of the ejectors may be equipped 
with automatic control, while the others may be 
arranged for hand control. Single ejectors are usually 
provided with an “on-off” thermostatic control to 
maintain the desired chilled water temperature within 
about 1-5 deg. Fah. up or down. Thermostats may 
be fitted to control the position of bypass dampers, 
and a hygrostat to control the amount of water enter- 
ing. A thermostat may be suitably arranged in the 
flash chamber to close automatically the main steam 
valve should the chilled water approach freezing 
temperature. Machines are normally equipped with 
automatic protection against overheating due to 
failure of water supply and for control of liquid-level 
in the evaporator. Use is now being made of differ- 
ential pressure control, which improves the degree of 
sensitivity with decreased lag; it also offers a means 
where direct advantage can be taken of the beneficial 
conditions arising from condenser and evaporator 
operation, and it eliminates the necessity for baro- 
metric corrections. Though the water vapour refrige- 
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rating system has depended upon the development of 
efficient and reliable vacuum and compressing plant 
capable of maintaining very high vacuum and sweep- 
ing very large volume of low-density vapour for a 
minimum of cost in energy, it is also dependent upon 


sufficiently sensitive and reliable control for its opera- 


tion with a minimum of attendance, except that of 


starting up and shutting down. 


PrRosieM “ A.” 


Certain levels.of @ mine are to have the air con- 
ditioned and passed through coolers, and a total of 
1,150,000 gallons of chilled water per day is to be 
circulated through the coolers to produce 110,000,000 
Btu. The cooling plant is to operate without 
chemicals and all possible fouling of air by fumes 
or gases must be avoided The plant is required to 
make the air 8 deg. to 10 deg. colder all the year round 
than the temperature of the virgin rock and to chill 
the rock surfaces continuously to provide ultimately a 
reservoir of cold, allow extension of exploration and 
development work, gives greater comfort to the men 
and allows longer working hours, increased tonnage 
output, &c. It is decided to install two steam jet 
ejpotog machines for supply of the necessary chilled 
water ; particulars given being : 

1) Location of mine is in the tropics at moderate altitude 
(2) Maximum quantity of water to 


be cooled per machine 
(3) Temperature range over which 


24,000 gallons per hr. 


water is to be cooled .. 11-2 deg. Fah. 
(4) Te gay: of water entering 

the flash chamber 76-2 deg. Fah. 

(5) Temperature of water leaving 

the evaporator. 65 deg. Fah. 
(6) Vacuum maintained in 1 the. flash 

chamber : 29 -53in. Hg. 
(7) Maximum temperature of con- 

denser cooling water 89 deg. Fah. 
(8) Temperature of water leaving 

the main condenser 103 deg. Fah. 


(9) Vacuum maintained in the main 
condenser 
(10) Minimum (saturated) steam pres- 
sure available at the nozzle 
110-3 lb. per square inch (by 
gauge) — es 


27 -88in. Hg. 


seta we A (Abe) 
For the ratio of 











2-113/0-622=3-2 
4000 Ib. 
hour. 

Four ejectors are used per machine and the flash 
factor for a 11-2 deg. range is 0-0106 (see Table I 
for Ll deg. range). 

Latent heat of evaporation for 65 deg. Fah. (corre- 
sponding to 0-622in.) is 1056 Btu. per Ib. of water, 
and volume of saturated vapour to be removed is 
110 cubic feet per gallon of water (British measure). 
The remaining portion of each lb. which enters the 
flash chamber at 76-2 deg. Fah. is cooled to 65 deg. 
Fah., thus leaving 0-9894 Ib. of each Ib. available in 
the form of chilled water at 65 deg. Fah., or 

0- 9894 x (67-2—65)= 11-08 Btu. per lb. 
=110-8 Btu. per gallon (British). 

Volume of water vapour per gallon of water to be 
removed for each heat unit is 110/110-8=1-0 cubic 
foot. 

Each gallon of water entering the flash chamber 
absorbs 10x (76-2—65)=112 Btu. (British) ; hence 
the total units for Q,=—24,000/60=400 gallons per 
minute requirement = 112 x 400= 44,800 Btu. (British), 
and 8-33 x 11-2x400=37,318 Btu. (U.S.A.), which 
represent the actual refrigerating effect available. 
Therefore, 44,800/224=—200 tons (British measure) ; 
44,800/220-4=203-2 tons (British commercial) ; 
44,800/238-1=188 tons (British theoretical); and 
37,318/200= 186-6 tons (U.S.A. standard). Based on 
the gallon quantity of water, the relations are 

Q=T [k/w (¢—t’)] 

200 x (224/112)=400 gallons per minute (British 
measure). 

203-2 x (220-46/112)=400 gallons per minute 
(British commercial). 

- 188 x (238-1/112)=400 gallons 
(British theoretical). 

186-6 x (200/8-33 x 11-2=400 gallons per minute 
(U.S.A. standard)=334 gallons per minute 
(converted to British measure). 

Though these standards show the same number of 
gallons, the British gallons give 4000 Ib., as against 
3334 lb. U.S.A. measure; the British machine is 
bigger and it offers greater tonnage output and 
greater Btu. capacity for the same gallon quantity 
quoted and required. 

The amount of vapour to be extracted per ton of 
refrigerating effect is 13,440/1056=12-72 lb. per ton 
(British measure); but the total amount flashed 
into vapour is 

0-0106 x 400 x 10 x 60 = 2544 Ib. per hour, or 

2544/200= 12-72 lb. per ton. 

Ratio of flashed vapour to motive steam : 

4000/2544 = 1-7 (British). 

= 4000/2120=1-88 (U.S.A.). 

Steam requirement : 

= 4000/200=20 lb. per hour per 

measure). 

—4000/186-6=21-43 Ib. per hour per ton (U.S.A.). 

With warm condensing water at 89 deg. Fah., 
each gallon of water can absorb 


compression is 
For full- load conditions each machine 


consume . steam per 


minute 


per 


ton (British 


Total heat to be removed by the condenser for 
r+1r’=876+4312=1188 Btu. per Ib. of steam 
at 110-3lb. per square inch by gauge; heat in the 
condensed steam at J03 deg. Fah. amounting to 
r’=70-9 Btu. per lb. (see Table II); steam 
requirement fixed at 4000 Ib. per hour, then 


per hour per ton (British commercial). 
= 21-27 x (1188—70-9)-+ 14,285= 38,050 Btu. per 
hour per ton (British theoretical). 
=21-43 x (1188—70-9)-+ 12,000=35,940 Btu. per 
hour per ton (U.S.A. standard). 

Neglecting temperature terminal difference (t;), 
which allows for more cooling water, the relation for 
quantity of condensing water is 

Q.=35,782/10 x (103—89)=256 gallons per hour 

per ton (British measure). 
== 35,200/10 x (103—89)=251-5 gallons per hour 
per ton (British commercial). 
= 38,050/10 x (103—89)=271-8 gallons per hour 
per ton (British theoretical). 
= 35,940/8-33 x (103—89)=308 gallons per hour 
per ton (U.S.A. standard). 

Allowing 1 deg. terminal difference between the 
steam and temperature of the heated water in the 
condenser, which changes the cooling range to 
(103—89)—1-0=13 deg. Fah., the required quantity 





Water requirement for installations in general 
is an item of cost which must be included as such 
when water is bought, used once, and then allowed 
to drain into the sewer or be otherwise thrown away. 
With the surface type condenser and cooling tower 
installation the water is circulated and only ‘‘ make 


H=20 x (1188—70-9)+13,440=35,782 Btu. per|UP water need be allowed as an item of cost. 
hour per ton (British measure). Cooler entering water also results in reduced water 
19-68 x (1188—70-9)+-13,205-4=35,200 Btu cost. For instance, with fixed condenser pressure 


the use of colder entering water in the above case 
would mean @ water reduction from 275 gallons per 
hour per ton, 


To 178 gallons per hour per ton 
= 2-96 gallons per hour per ton for a 20 deg. range. 


143 gallons per hour per ton 
= 2-38 gallons per hour per ton for a 25 deg. range. 


119 gallons per hour per ton 
= 1-97 gallons per hour per ton for a 30 deg. range. 


Also a considerable saving in steam consumption 
could be made by increasing the vacuum (were it 
practical) from 27-88in. to 28-88in. Hg. 

Full-load output of each machine when providing 
chilled water at 65 deg. Fah. is 200 x 1-6=320 tons, 
though the machine has a commercial net rating 
(based on 50 deg. Fah. chilled water) of 200 tons 
only. Hence there remains surplus capacity for 
additional cooling of the virgin rock, which can be 
increased still further (due to reduced range) as the 
virgin rock gives up its stored heat. 

A 200-ton machine costs about £12 per net ton 


supplemented with regard to the newspaper world 
by so many references, such as ‘‘ the fourth estate,” 
&c., that the actual physical size of the newspaper 


production in this country alone is in some danger of 


of condensing water becomes 


measure). 

Or, 920 gallons per minute for 200 tons (British), 
which is equal to 125,020,000 Btu. available daily 
refrigerating effect for the two British machines, 
as against only 107,480,000 Btu. available from the 
two U.S.A. machines. 

Allowing for steam consumption at 20s. per ton for 
coal and 9 lb. steam per lb. of coal, steam consump- 
tion cost is (P’/9) (240/2240)—44-7d. per hour for 
4000 lb. of steam. (A round figure of Is. per 1000 Ib. 
of steam is taken for steam cost.) Electric energy 
per machine is 140 kWh. at 0-75d. per kWh. For 
comparison only, water cost is taken at 3d. per 1000 
gallons, but this cost item may be cancelled out 
because more than ample supply of water is going to 
waste as surplus. Total cost is given by 


C=[(P’/1000) C’+(Q',/1000) Cy+(PC.)]/T (13) 
= pence per hour per ton. 
Thus 


(Steam) [ (4000/1000)/200] x 12 0-240 
(Water) [ (55,000/1000) /200] x 3 =e 825 
(Electricity) [ (140,000/1000)/200] x 0-75 =0-525 
1-590 

pence per hour per ton. 


Q’.=35,782/130=275 gallons per hour per ton 
=4-6 gallons per minute per ton (British 


_| interest and incidentals, 


rating ; @ 100-ton machine costs about £15 per net 
ton; a 50-ton machine, about £20; and a 25-ton 
about £30 per net ton rating. 

Based on fairly conservative estimates, the follow- 
ing shows relative costs for a Freon (dichlor-ordifusro- 
methane) plant and a water vapour plant :— 


| 





Investment and 


























operating costs. 
Cost items. Loan tons).| (50 Sec 
(ap. | cB). | (A). | (BD. 
ces ? % | 9% Pn se 
i q ? | f ao | 
Investment, which includes the refri- | | | 
gerating plant, pumps and piping ; | | 
also sane tower for water re 
only 55 | 10 57 | 100 
Saving in favour of water vapour plant 45 | 43 | 
* Operation, which includes the cost for 
steam, electricity, water, electric } 
energy, refrigerant Eepeetenet, 10 } 
per cent. fixed charges | 100 | 82 | 100 
Saving in favour of water v apour aaa Ue | 18 | 
| , 


—F 2) 





(A) ) Water vapour (H,O) plant; (B) Freon (CCI,F; or 
plant. 





* Costs for labour, oils, supplies, repairs, taxes, depreciation, 
&c., are not included herein, everyone 
of which is less for the water vapour installation. Moreover, 





the proportionate costs would be reduced still further for the 
200-ton machine. 








IHE Power of the Press” has become such an 
accepted ‘cliché in everyday life and has been 





FiG. 1—STURTEVANT INDUCED DRAUGHT FAN 


being overlooked. The newspaper, as distinct from 
its contents, nevertheless enters greatly into the life 





10 x (103 — 89)= 140 Btu. (British). 
8-33 x (103—89)= 116-62 Btu. (U.S.A.). 





of this present civilisation, as any park keeper, under- 
ground railway cleaner, or dustman is only too well 


Kemsley Paper Mill. 


No. 


aware, while the housewife looks upon the old news- 
paper as a very important commodity in her daily 
routine. A few moments’ contemplation of the site 
of some great gathering of people, say, for example, 
Wembley Stadium at the end of a cup final match, 
will bring home the enormous amount of newspaper 
in circulation between its manufacture and its final 
destruction by fire, a matter generally of a few days 
at most. The provision of the raw material for our 
great journals, the circulation of which runs into 
millions of copies per day, is a branch of engineering 
not only of the greatest importance, but of the 
greatest interest if only in view of the dimensions and 
output of the machines in use. As an example of the 
production of paper required to supply the news- 
paper world the recent extensions at the Kemsley 
Mills of Edward Lloyd, Ltd., are eminently suitable, 
and the history of the firm is typical of the growth of 
the paper industry. 

In the early part of the last century Mr. Edward 
Lloyd, the founder of Edward Lloyd, Ltd., and one 
of the pioneers of modern journalism, started Lloyd’s 
News as a weekly newspaper and made such a notable 
success with it that he afterwards bought the Clerken- 
well News, turned it into the Daily Chronicle, and 
thus one of the most successful of the cheap “‘ dailies ” 
came into being. The rise in circulation of both 
papers was so great that the question of raw material 
supply became acute, and Mr. Lloyd set up his first 
paper mill at Bow. One small machine was all that 
was then required, and it gave the two papers 
security as to their supply. The straw used by the 
Bow mill was collected in Kent, at Sittingbourne, 
whence it was easily transported by barges up to Bow. 
For convenience in handling the straw was pulped 
at Sittingbourne before shipment. 

The rapid growth of the two papers soon necessi- 
tated an increase in the paper manufacture, and it 
was found that the Sittingbourne site was ideal for the 
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There was direct communication with the 
sea and with the Thames, adequate for sea-going 
ships, by means of the river Swale and Milton Creek. 
There was a copious supply of fresh water and, a 
point of importance later, there was a heavy under- 
lying stratum of solid chalk capable of supporting 


purpose. 


enormous weights. At the time a more important 
point was the fact that the surrounding districts 
provided an adequate supply of wheat and oat straw. 
Accordingly, about 1875, a new paper machine was 
installed and the original machine was brought from 
Bow and re-erected. It was not long, however, 
before it became evident that the supply of straw 
would never prove adequate for the demands of the 
ever-growing paper industry, and in any case the 
difficulties of handling the straw were very great 
owing to its low yield, about 2 tons of straw being 
required to produce 1 ton of paper pulp. At the same 
time, the early experiments in the production of wood 
pulp had proved successful. The change over from 
one material to the other was accordingly made. The 
policy of Edward Lloyd, Ltd., at that time, and up to 
the present, was the production of cheap newsprint 
paper. The logical way in which this could be done 
was by always having the fastest machine and the 
greatest widths, which meant having the very latest 
machinery always. As in all continuous production 
processes, especially where power is absorbed in 
heating, providing vacuum, &c., and where skilled 
labour is required at high wages, the time element is 
the variable, not the quantity produced, in a large 
proportion of the working costs. Therefore the more 
produced per unit of time, the less these costs amount 
to per unit of quantity produced, and the cheaper the 
production in consequence. This argument is espe- 
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FIG. 4—SECTION OF BOILER 


cially true in papermaking, where a large amount of 
power is absorbed in heating rolls, maintaining 
vacuum, maintaining circulation in stuff chests, and 
so on, and in maintaining temperature, and ventila- 
tion conditions in the mill. In all these factors the 
time coefficient is of importance, while it also appears 
in the wages of papermakers, mechanics, and elec- 
tricians. Finally the heavy capital cost of foundations, 
buildings, machinery, &c., is by no means propor- 
tional to the output, but is less per unit of production 
as the production increases. 

In 1885, Mr. Edward Lloyd laid down a machine 
130in. wide, running at 100ft. per minute; he was 
considered to be attempting the impossible. Relying 
on the abilities of his men and on the manufacturers 
to carry out their contracts, he pursued his policy. 
By 2900 he had ten machines, by 1908 fifteen 
machines, by 1912 seventeen machines, all of which 
were relentlessly pushed up in speed as soon as 
possible. The war interrupted progress, but by 1923 
the Sittingbourne mill proved insufficient for require- 
ments, and the present Kemsley Mill was founded. 
The site chosen was well away from the town of 
Sittmgbouarne and within easy reach of the river 
Swale, the importance of which was growing rapidly 
as a means of transport. The beginning of Kemsley 
Mill saw yet another departure from orthodox methods 
on the part of Edward Lloyd, Ltd. The raw material 
of newspaper is spruce (Picea Evxcelsa), © wood not 
produced to any extent in this country, but grown 
in the great world forests where severe winter 


the trees to be cut when the sap content is low, and in 
spring the logs are normally floated down river to 
pulp mills in the forest areas. The pulp is then 
shipped to the paper mills in the country where it is 
required. Edward Lloyd’s decided, when constructing 
Kemsley Mill, that wood pulping should be carried 
out at the mill, thus enabling the firm to control the 
supply one step further. In addition to the wood 
supply a certain amount of sulphite or chemically 
prepared wood pulp is purchased for mixing purposes 
and, of course, large quantities of coal are imported. 
All these raw materials are handled at Ridham Dock, 
the company’s private port. Here the paper produced 
is shipped abroad or loaded into barges for London. 
The plant installed consists of 5-ton electric cranes, 
manufactured by Stothert and Pitt, Ltd., and by 
Babcock and Wilcox, Ltd., as well as several 2-ton 
gantry cranes, the gantries having 24ft. centres. Two 
agar i tend a situated close to the docks, 
in which large stocks of paper are kept for shipment 
and as reserves. Each Wcapeies wih two San 
gantry cranes. A coal-handling plant is also installed 
in the vicinity, and connected to the standard-gauge 
railway system. It is also in connection with the 
2ft. 6in. works railway system which links up the 
installation. 


Coat HanpLING PLANT. 


The new coal-handling plant was supplied by 
Mitchell Engineering, Ltd., and consists of a receiving 
hopper constructed of mild steel plates, fin. thick, 
and stiffened by mild steel angle sections. It is 
buried in the ground and track girders are placed 
across it to carry the railway wagons, which are of the 
tipping type. From the receiving hopper coal is fed 
on to a bucket elevator which has centres of 91ft., 
runs at a speed of 140ft. per minute, and has a capacity 
of 50 tons of coal per hour. It is driven by a 15 B.H.P. 
motor running at 720 r.p.m. The buckets are of 
pressed steel, 15in. wide, and are attached.to a single 
strand of mild steel bushed link chain at intervals of 
12in. pitch. Mild steel skidder bars are provided 
between the bucket and the chain and these skidder 
bars operate on runner angles inside the elevator 
casing, which is made of mild steel plates, fin. thick. 
A head chute is provided to deliver the coal from the 
elevator to a belt conveyor. It is of the Mitchell ball 
bearing type, the belt being 16in. wide and the 
centres 180ft. The running speed is 300ft. per 
minute, and this also has a capacity of 50 tons of coal 
per hour. The belt is driven by a 5 H.P. motor 
running at 720 r.p.m. There is a travelling tripper, 
which discharges the coal from the conveyor into the 
overhead coal bunkers. A walkway is provided along 
the whole length of the conveyor with open type grill 
flooring carried on mild steel supporting members. 
Each boiler is provided with a storage bunker of 
70 tons capacity, builtyup of steel plates in. thick, 
stiffened with mild steel sections and carried on lattice 
girders supported on heavy steel stanchions straight 
up from the floor level. The bunkers have been 
arranged so that there is an 8ft. wide open space 
between each bunker, thus allowing the light to pass 
from the top roof lights down to firing floor level. On 
the bottom of the bunkers are fixed radial type 
duplex valves operated from the ground level. The 
chutes from the bunker bottoms are circular. They 
are made of “‘ Armco ”’ iron and are suspended from 
the bottom of the bunkers. The mouth of the chute 
is arranged to traverse the whole width of the stoker 
hopper and the gearing is driven by an electric motor 
operating a wire cable. 


THE PowER STATION. 


The new extensions to the Kemsley Mill included 
the provision of a new power station large enough to 
supply the entire needs of the mill extension. These 
needs are somewhat simplified by the fact that the 
new plant is entirely driven by electricity and in 
consequence the load takes only two forms, low- 
pressure steam for process heating and electricity. 
The installation consists of four Stirling boilers of the 
tri-drum type, having two upper steam and one mud 
drum, all of which are 48in. internal diameter. The 
boilers are fifty-two tubes wide by fifteen deep, front 
to back. They are four single units, each having a 
heating surface of 13,140 square feet, exclusive of the 
Bailey walls, and are designed for a pressure of 377 Ib. 
per square inch. The pressure at the superheater 
stop valve is 350 Ib. per square inch and the steam is 
superheated to a final temperature of 720 deg. Fah. 
Figs. 2 and 3 show front and rear views of the boilers 
during erection, while Fig. 4 is a section of the boiler 
as completed. The normal evaporation is 100,000 lb. 
per hour with a maximum of 110,000Ib. A Stirling 
water screen is fitted in place of the front wall and 
the outer side of the screen is steel clad. The lower 
side walls of the combustion chamber are- Bailey 
water walls. They cover an area.of approximately 
80 square feet, 10ft. long by 8ft. above grate level. 
The main generating tubes, as well as the cross steam 
and water circulating tubes, are 3}in. outside dia- 
meter, 7 I.W.G. and 8 I.W.G. thick. Behind each 
boiler there is fitted a Green’s cast iron economiser 
of the Ringstay type, made up in three of 
224 tubes each, a total of 672 tubes, 13ft. long, the 
total heating surface being 11,022 square feet. Each 
boiler is fitted with an ‘‘ Aeroto ” type forced draught 
fan, 52}in. in diameter, supplied by Davidson and 





weather is encountered. The cold of winter allows 








enclosed fan-cooled motor of Metropolitan-Vickers 
make, running at a speed of 970 r.p.m. Each boiler 
is fitted with two secondary air fans of the single 
inlet type, made by James Howden and Co., Ltd., 
driven by a 74 H.P. totally enclosed fan-cooled Metro - 
politan-Vickers motor, running at a speed of 1450 
r.p.m. Each boiler has its own induced draught fan 
of Sturtevant manufacture, one of which is illustrated 
in Fig. 1. All the fans are arranged at basement level. 
Each induced draught fan discharges to one 
common duct leading to a brick chimney. The 
chimneys were constructed by R. B. Hilton, Ltd., as 
were the boiler settings. The superheaters are of the 
Stirling inverted round header design, capable of 
imparting a superheat of 277 deg. Fah., final tempera- 
ture 720 deg. Fah. The stokers are of the class “ L” 
type, 17ft. 6in. long by 26ft. wide, twin. The grate 
area is 455 square feet. The boilers are erected upon 
a sub-structure which forms an ash basement in which 
the usual ash and riddling hoppers are fitted. The 
riddlings can again be man-handled for refiring, but 
the ashes and clinkers are disposed of through the 
medium of a water sluice conveyor. The necessary 
ladders and gangways of interlock pattern are 
installed to give access to manhole doors, boiler tops, 
&c. This boiler-house is connected to parallel with 
the other steam supply from Kemsley No. 1 boiler- 
house, which is in close proximity to it. It contains 
five Stirling boilers of the tri-drum type, designed for 
a pressure of 350 Ib. per square inch at the superheater 
stop valve. Three have an evaporation of 60,000 lb. 
of water per hour, and two 80,000 lb. evaporative 
capacity. The stokers installed are of the B. and W. 
compartment type class “L.” In the mill proper, 
adjoiing the power-houses, there are installed ten 
30,000 lb. per hour five-drum boilers designed for a pres- 
sure of 330 lb. per square inch at the superheater stop 
valve. All these boilers are equipped with B. and W. 
drop link chain grate stokers. The boiler-house at 
the Sittingbourne mill contains twelve boilers of the 
five-drum type. Six of them have an evaporation of 
16,500 lb., designed for a pressure of 1801b. per 
square inch, and are equipped with Underfeed stokers. 
These form the first battery of boilers installed in the 
Sittingbourne miil. In addition, there are seven other 
units of the five-drum type, each capable of evaporat- 
ing 35,000 Ib. of water per hour at a pressure of 340 lb. 
per square inch, all equipped with B. and W. drop 
link chain grate stokers. The number of boilers 
installed throughout the works of Edward Lloyd, Ltd., 
is thirty-two, the total heating surface being 277,912 
square feet. 
(To be continued.) 








SIXTY YEARS AGO. 





Tue difficulties placed in the path of a factory inspector 
sixty years ago are to be found outlined in a short article 
in our issue of August 18th 1876. To-day many of us 
are probably under the impression that the Factory 
Acts from which the inspectors derived their authority 
were welcomed by the workers as providing them with 
some protection against the worst tyrannies of oppressive 
and: hard-hearted masters. In some respects the truth 
reverses this impression: Frequently the masters welcomed 
the Acts while the workers resented them as interfering 
with their liberty and their wage-earning capacity. Take 
for instance the conditions revealed in the report of Mr. 
Blenkinsopp a factory inspector in the West Bromwich 
district of the Black Country in 1876. The principal 
establishments which he had to inspect were ironworks 
and brickyards and one of his chief duties was to enforce 
the requirements of the latest Factory Act prohibiting 
the employment of juvenile labour. In the ironworks 
he might catch boys at work and send them home only 
to discover later that they had crept back as soon as 
he was gone. If he endeavoured to prosecute the employers 
he was frequently hampered by the fact that the children 
were either illegitimate or were known only by nicknames 
with the result that it was difficult or impossible to obtain 
their proper names and addresses. In the brickyards the 
conditions were even worse. In Oldbury, the chief centre 
of the brickmaking industry, the hand of almost every 
man, woman and child was,’ Mr. Blenkinsopp reported, 
against him. As soon as he stepped from the train news 
would be sent to every brickyard, a watch would be 
kept and the young girls employed on the arduous work 
of carrying the clay would be concealed on his approach 
to a yard. If he walked from the station he would be 
immediately discovered probably by some woman at 
the door of her house who would immediately disappear 
and run by a short cut to the brickyard with a warning 
of his arrival. Even if he resorted to the subterfuge 
of arriving at a distant station and driving by a circuitous 
route in a closed carriage he found that it was impossible 
to reach more than one brickyard without his advent 
being heralded. Employers, foremen, parents and 
children all combined at times to defeat the object of 
his visits. One firm, he reported, had railed round its 
brickyard as soon as the Act came into force and placed 
an old Irishman at the gate. The duty of this individual 
when the inspector arrived was to feign deafness or to 
pretend not to recognise him or otherwise to delay him 
long enough to allow the girls to escape. 








Durie 1935, 5258 persons were killed and 28,108 
injured on all the steam railways in the United States. 
Thirty of those killed and 1949 of those injured were 
passengers. No passenger was killed during the period 
as a result of train accidents, such as collisions or derail- 
ments. Level crossing accidents during the year caused 





Co., Ltd. Each fan is driven by a 30 H.P. totally 





1680 deaths and 4658 injuries. 
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Railcar with Pneumatic Tires. 
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IJ\HE two rival methods of mechanical transport on land 

to-day are the railway and the road. The essential differ- 
ence lies in the use of steel rails in the older method, on 
which great loads can be carried at high speed by reason 
of the strength and wear-resisting powers of the track. The 
newer method has become a rival of the older because 
it has adapted itself to the same qualification, and the 
road vehicle of to-day has also become able to carry great 
loads at high speed. The use of special tracks was pre- 
cluded in the case of the road vehicle, however, by its 
very definition. Instead, it was forced to reduce the 
shocks, which the road surface and the vehicle were to with- 
stand, to within well-defined limits by shock-absorbing 
devices which softened the impact shocks between the wheel 
and the rolling surface. The railway vehicle of orthodox 
design, however, still maintains the principle of building 
the tracks to withstand the impact. For some years 
now the possibilities of utilising various features of road 
vehicle design in the construction of railway vehicles 
have been explored. The utilisation of the shock-absorbing 
device, namely, the pneumatic tire, has been one of the 
most attractive, and abroad, particularly in France, the 
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coming them, and its design of railway tire is now 
claimed to be thoroughly well tried under all conditions. 
It is only fitting that the railcars utilising this and other 
items of automobile practice should be built by automobile 
manufacturers. In this country the Coventry Pneumatic 
Railcar Company is a subsidiary of Armstrong-Siddeley 
Motors, Ltd., of Coventry. We recently inspected one 
of the two new cars which the firm is now constructing, 
and were present on trials of the first one now under- 
going tests on the London, Midland and Scottish Railway. 
The vehicle is similar in design to the cars demonstrated 
in February of last year and described in THE ENGINEER 
of February 22nd, 1935, page 207. The essential difference 
lies in the fact that the new cars are fitted with a British 
engine, and are built in this country at the Armstrong- 
Siddeley Works, Coventry. The vehicle is illustrated 
above. It has a length of 54ft. 9%in., and has seats for 
fifty-six passengers. A luggage compartment between 
the engine end and the passenger accommodation has a 
capacity for li cwt. of luggage. The total weight in 
running order is 11 tons empty and 16 tons fully loaded. 
The driving compartment is in a raised cubicle at the engine 
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pneumatic-tired vehicle has been admitted long since 
into the scheme of railway transport for use in many types 
of railway service. The problem of adapting the auto- 


mobile tire to railway use has presented many difficulties, 
but the Michelin Company has found a means of over- 


end, placed on one side to give a good view in both direc- 
tions. The engine is accommodated, together with its 


radiator, on a sub-frame amidships at the same end of the 
car. 
under the engine drives on six wheels. 


Two eight-wheeled bogies are used, and the one 
The illustration, 





Fig. 2, shows the bogie dismantled at the short trans- 
mission shaft; Fig. 3 shows the construction of the 
same bogie. The trailing bogie is shown in Fig. 1. Its 
construction is similar to that of the driving bogie. As 
will be seen, one of the most striking features is that no 
running axles as such are fitted. The wheels are carried 
on stub axles supported on fabricated square tubes 
designed in a manner similar to motor car front axles‘ 
Each wheel thus rotates independently of its opposite 
neighbour, saving tire wear on curves as well as a 
great deal of weight. Each stub axle is held to its position 
relative to the bogie side members by a rubber-cushion 
shock absorber, which restrains all horizontal motion. 
The bogie side frames and cross members are built-up 
welded or riveted members, and carry further cross 
members of the same type from the centre pin housing. 
The centre pins are located in rubber-bushed housings 
and carry no weight, the car resting on four bronze 
slippers carried outside the bogie frame on which rests 
a roller track. Suspension is by inverted half-elliptic 
springs which are fixed to the bogie side members at their 
centres, and have each end sliding on the top of one of 
the axle-boxes. Thus the suspension system of each 
wheel is carried to the next, and at the same time approxi- 
mates to the quarter-elliptic method. The brakes operate 
by means of shoes in drums as in automobile practice, 
and two separate systems of braking are fitted, one 
power operated and the other by hand or foot. The 
power brakes are of the Lockheed hydraulic type, actuated 
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ELEVATION AND CROSS SECTION OF THE TRAILING BOGIE 


by Westinghouse compressed-air boosters acting on eight 
wheels of the driving bogies and four wheels of the trailing 
bogie. 
wheels of the trailing bogie and is used in case of emergency, 
and for parking in the sheds when the compressor is not 


The hand or foot brake acts on the four rear 
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working. 


The drive from the engine gear-box unit is, 
as shown in Figs, 2 and 3, by means of a short transmission 
shaft and two universal joints to the axle of the third 
pair of wheels on the power bogie, which, incidentally, 


in Fig. 4, is a duplicate one, each bogie operating inde- 
The system installed provides two green 
lights and one red, indicating the conditions in the two 
circuits, the red light operating when either green light 


pendently. 














FIG. 2—THE POWER BOGIE SHOWING THE TRANSMISSION 


is the only true ‘“‘ axle’’ on the car. The final drive is by 
helical bevels, two alternative drives being brought into 
action by a sliding dog clutch for forward or reverse 
motion. From this axle open double-roller chains transmit 
the drive to No. 2 and No. 4 pairs of wheels, which lie 





goes out; an audible warning given by an electric horn 
which has a time-delay relay in circuit with it; a switch 
for shutting off the lights when the car is out of service ; 
and a sealed switch to cut out the audible warning should 
a serious defect make this necessary. A small rotary 









































19685" 





“Tee Encwvece” 


FiG. 3—PLAN AND ELEVATION OF THE POWER 


on either side of it. Thus the inner six wheels of the 
power bogie are driven. The cardan shaft is fitted by a 
bell housing on to the rear of the four-speed, self-changing 
gear-box of the Armstrong-Siddeley Wilson-Drury type. 
This box is generally similar in its method of operation 
to that described in THz ENGINEER of October 2nd, 1931, 
page 359. It provides ratios of 4 to 1, 2-1714 to 1, 1-3992 
to 1, and direct drive, the back axle ratio being 4-23 to 1. 
A friction clutch is incorporated operated by a lever in 
the driver’s cab, the motion of which is such that the 
first half of the movement fully engages the gear, and the 
second half engages the clutch. The gear pre-selector 
is situated on the main driving panel in front of the 
driver, which also carries the engine throttle, the switches 
for lights, horns, &c. 


TRACK CIRCUITING. 

The use in modern railway signalling of track circuits 
make it necessary that a pneumatic-tired railcar should 
have special provision made for completing the track 
circuit, since the ordinary method of using the wheels 
and axles is impossible. This slight drawback is 
not confined to vehicles on pneumatic tires, however, 
for with very light axle loads it has been found 
that the contact provided by orthodox wheels is insuffi- 
ciently good, making special provision necessary in all 
cases of lightweight vehicles. The bad contact results 
from a film of oxides and silicates which forms on the 
rails. To overcome the resistance of this film the Westing- 
house Brake and Saxby Signal Company has evolved 
a special system by which the rail film is punctured by a 
high-frequency current generated on the car itself and 
passing from one shoe to another. This current acts as 
a carrier for the track-circuiting current, whether A.C. 
or D.C., and ensures that no reliance is placed on the low 
signalling voltage, as a means of puncturing the film. 
For full protection independent sets of shoes are fitted to 









each bogie, and the circuit within the car, which is shown 
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converter operated from the car lighting battery supplies 
300-cycle current to two shoe-feeding transformer units. 
A proving circuit is also provided. Each transformer unit 
consists of a feed transformer, T in Fig. 4, the primary 
being fed from the rotary converter through a regulating 
reactance. Two separate secondary windings each 
feed one pair of contact shoes, each bogie having two 
pairs, so that a circulating current is set up among the 
four shoes, the value of which is set by the regulating reac- 
tance. A small proving transformer N is incorporated 
in each transformer unit. Its two primary windings are 
connected in series with the secondary windings of the 
main transformer T. The proving unit consists of small 
D.C. proving relays operated through full-wave metal 
rectifiers and adjustable resistances for regulating the 
sensitivity of the circuit. Duplicate apparatus is provided 
for the two transformer units. The indicator operating 
circuits are made by the proving relays. The proving 
circuit operates only when 300-cycle current passes in 
both proving transformer primaries, thus ensuring that 
good contact exists at all four shoes. The full-line arrows 
on Fig. 4 show the direction of the carrier current provided, 
while the dotted-line arrows indicate the direction of the 
track-circuit current. As the track-circuit current flows 
in opposite directions through the two windings of the 
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Fic. 5—EFFECT OF BATTERY VOLTAGE VARIATION 


transformers T and N, it has virtually no impedance. 
The system is thus suitable for A.C. or D.C. track circuit- 
ing, while the generator output frequency is not such as 
might energise incorrectly either type of track circuit. 
The audible alarm fitted has a thermal relay time 
element TH together with a stick relay L2. The 
delay is set for approximately five seconds. The current 
consumption of the converter is approximately 5-8 
amperes at 24 volts. A further 0-7 amperes at 12 volts 
is taken for the cab indicator lamps. They have a switch 
incorporated for use when the car is “shut down.” The 
converter is rated for 200 VA at 100 volts, 300 cycles. 
The transformer units are wound for 100 volts, 300 cycles, 
and have an output of 46 volts to the two secondaries 
in series. This is the voltage available to counteract 
any bad contact at the shoes. The circuit is normally 
adjusted to give a 2-ampere circulating current. These 
values will naturally change should the battery voltage 
vary from 24 volts. The curves in Fig. 5 show the 
variations in the circulating volts and amperes for battery 
voltages from 20 to 30. With normal settings detection 
is lost when the circulating current is less than 1-8 
amperes, corresponding to a battery voltage of 22. The 
resistances can be easily adjusted if necessary to give a 





coarser detection. The unit is mounted close to the 
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driver’s cab, the indicator and switches being, of course, 
within the cab itself. 

The driving throttle incorporates a deadman’s handle, 
so that if the driver takes his hand off the throttle an air 
cylinder worked in conjunction with the Westinghouse 
compressed air system closes the throttle to engine idling 
speed and full application of the brakes is made. In order 
that the driver may be able to take his hand off the 





with lead-bronze. Two big ends work side by side on each 
crank throw, of which there are six on the seven-bearing 
high-tensile forged steel crankshaft. The webs are circular 
and, like the rest of the shaft, machined. Lead-bronze 
lined bearings are used and a harmonic vibration damper 
is mounted on the front end. Full pressure lubrication is 
provided by a spur gear pump mounted together with a 
circulating pump on a spindle driven by spiral gears from 




















FiG. 6—-TWELVE - CYLINDER ARMSTRONG - SIDDELEY ENGINE AND GEAR - BOX 


throttle an auxiliary foot pedal is arranged on the floor of 
the cab, so that by depressing this the deadman’s handle is 
rendered inoperative. This pedal is placed in sucha position 
that should the driver collapse he cannot fall on it and thus 
render inoperative the deadman’s handle. Duplication of 
the controls is rendered unnecessary by having only the 
one driving position. 

The engine is a twelve-cylinder V type Armstrong- 
Siddeley petrol engine of a type similar to the firm’s well- 
known aircraft units. It is carried in a sub-frame, which 
also carries the radiator, on ** Floatex ” rubber mountings. 
The capacity is 12-970 c.c., the bore being 101-6 mm. and 
the stroke 133-3 mm.; 275 B.H.P. is given as the power 





FIG. 7—THE BODY UNDER CONSTRUCTION 


developed at 3000 r.p.m. The compression ratio is 6 to 1 
and the engine with exhaust manifolds but without oil, 
or water, weighs 10001b. The cylinder blocks and the 
top of the crank case are a single hiduminium alloy 
casting, in which cast iron wet type liners are shrunk, a 
copper diaphragm held in position by locknuts being used 
for the lower joint to allow for expansion. The single 
cam shaft is fitted above the crankshaft in the crank case 
and operates all the overhead valves through push rods 
fitted with hydraulic tappets. The cylinder heads are 
hiduminium alloy castings with valve seats of steel and 
alum bronze screwed in and shrunk. The inlet and 
exhaust valves are in line and the valve stems are 
Stellite tipped. Both valves have hollow stems, the 
exhaust valves being sodium filled. Dual _ valve 
springs are used. An oil-tight cover encloses the valve 
gear, which is pressure lubricated. The pistons are of 
Nelson Bohnalite Invar strut aluminium alloy and have 
three compression and one scraper rings. Fully floating 
gudgeon pins are retained by Seeger type spring rings in 
grooves in the pistons. The connecting-rods are tubular 
high-tensile steel forgings machined all over, having 
phosphor-bronze gudgeon pin bushes and big ends iined 


the rear end of the cam shaft. The oil from the pressure 
pump is passed through a Tecalemit oil filter mounted on 
the side of the crank case before reaching the main oil 
gallery. The circulating pump passes oil through an oil 
radiator mounted beneath the sump in the air stream 
below the car and thence back to the sump. The centri- 
fugal water pump has a carbon ring gland, which obviates 
the necessity for lubrication or adjustment. It is fitted on 
an extension of the magneto shaft, which is driven by the 
triangulated twin roller chain that also drives the camshaft. 
The chain is positively lubricated and fitted with a hand 
adjustable jockey pulley. The cam shaft is a machined 
steel bar, the cams being integrally formed. It has seven 
phosphor-bronze bearings, pressure lubricated. A large 
diameter six-bladed cast magnesium fan is driven by twin 
belts, which also drive a countershaft on the right-hand 








FiG. 8-THE FRAME IN THE SHOPS 


engine bearer for auxiliaries. The belt tension is adjust- 
able by an excentric on the fan spindle. The auxiliary 
drive is used for a 24-volt generator and a 75 lb. per square 
inch Westinghouse compressor. Two 8.U.D 12 down- 
draught carburetters are mounted within the vee of the 
cylinders. They are interconnected and fitted with flame 
arresters. Each operates one bank of cylinders and they 
have mixture adjustments led to the control pedestal. 
Ignition is dual. A B.T.H. twelve-cylinder magneto 
fitted with automatic advance and a 12-volt coil are used. 
A specially geared Rotax 24-volt starter is mounted at the 
front of the engine, together with emergency hand 
starting. The engine is illustrated in Fig. 6. 

The body is built of 0-10in. aluminium panels, bolted 
together. Complete rigidity is ensured by the method of 
joining the sectional panels, and the bodies are entirely 
free from vibration. Soft packings ensure that there is no 
friction between the sections and also permit the body to 
be warped slightly without fracture of metal parts or 
inducing a permanent set. This is a great asset should the 
car enter rough track at high speeds, and eliminates one 
of the most frequent causes of damage in light railcar 
bodies. The panels can be removed and replaced indi- 
vidually, and should one be damaged the insulation tends 
to localise damage to that panel alone. The illustration 
Fig. 7 shows the body under construction and exemplifies 
the method of manufacture. The seats are of tubular 





type and comfortably upholstered, and the interior is 
trimmed in light washable ‘‘ Rexine.’’ Entrance is by 
central doors and luggage racks are provided. The head- 
lights and internal lighting are taken from the 24-volt 
electric supply, and the car is heated by warm fresh air 
entering the passenger saloon at various points at floor 
level. Full-drop and half-drop windows, mechanically 
operated, are arranged beside the seats. Lavatory and 
luggage compartments are also provided, thus making the 
railcar suitable for use on long non-stop services. The 
frame is built on the same “ built-up girder” principle 
adopted for the bogies. Its construction may be seen in 
the illustration Fig. 8, which shows it upside down in the 
shops. The method of cross membering and of staying 
the bogie centre pins are especially well shown in this view. 
The construction of the wheels is shown in the drawing 
Fig. 9. The wheel centres are of the pressed steel type, 
to which are attached Michelin pneumatic tires of 35}in. 
diameter. The steel flanges are cushioned by rubber 
inserts and each wheel is fitted with a gauge set at a pre- 
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Fic. 9-THE PNEUMATIC TIRE AND WHEEL 


determined pressure. In the event of loss of pressure a 
plunger at the back of the gauge is pressed out by a spring, 
closing an electrie circuit which gives audible warning to 
the driver. A safety device within the tire allows the wheel 
to drop only fin. in the event of loss of pressure, and the 
car can be driven on to the next convenient stopping place 
before changing the defective wheel. The complete 
operation of changing a tire can be carried out in a few 
minutes by jacking up the axle and undoing the six holding- 
on nuts holding the rim. Two spare rims are carried for 
this purpose. Loss of pressure in a wheel is, however, an 
extremely rare occurrence, and statistics covering a very 
large number of railcars in service show that tire failures 
over the last twelve months have only been one in 37,700 
train miles. 








CANADA'S CHEMICAL INDUSTRY. 


Latest available records show more than a billion 
dollars tied up in the operation of chemical works in 
Canada, with probably 75 per cent. representing lands, 
buildings, machinery, and other equipment. The value 
of these plants amounts to about one-quarter of the total 
investment of capital in the manufacturing industries, 
and 2 per cent. of the national wealth. While figures are 
not available for the amount of foreign capital invested 
in the chemical industry, consideration of the distribution 
of capital of the pulp and paper industry and chemical 
and allied products group would warrant a fair estimate 
that 50 per cent. of the total investment is owned in 
Canada, 40 per cent. in the United States, and 10 per cent. 
in Great Britain. The chemical industries account for 
about 16 per cent. of the 557,000 persons employed in 
manufacturing, or 2} per cent. of all gainfully employed. 
The wage roll for the chemical industry is in the neigh- 
bourhood of 100 million dollars annually. The group of 
industries included in this survey is an important user of 
Canadian and foreign raw materials and of electrical 
energy. Over 50 per cent. of the 16-7 billion kilowatt- 
hours apparent consumption in Canada in 1935 was used 
by the chemical industry. Of this, 37-4 per cent. was used 
in’ electric boilers, 9-3 per cent. in electric furnaces, 
4-1 per cent. in electrolytic metal refineries, and 17 per 
cent. in other electrolytic processes for a total of 52-5 per 
cent., exclusive of purely power users in these establish- 








ments. 
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Rail and Road. 


Work is to begin on a new motor road in Belgium from 
Brussels to Ostend vié Ghent and Bruges. It will consist 
of two 23ft. wide traffic ways divided by a centre strip. 


WE regret to note the death of Mr. C. W. Kinder, who 
was a pioneer of railway construction in China. He was 
for thirty-one years gene manager and engineer-in- 
chief of the Imperial Chinese Railways. 

At the last meeting of the London County Council it 
was decided to embark on road widening and improvement 
schemes at Notting Hill, Church-street, Western-avenue, 
and Marylebone-road, at a total cost of £4,000,000. 

THE locomotive, carriage, and wagon building pro- 
gramme of the London, Midland and Scottish Railway for 
1937 involves an expenditure of £3,250,000. It provides 
for the construction of 105 locomotives, 210 locomotive 
boilers, 751 coaches, and 12,105 wagons, 

REGULATIONS restricting the use of certain streets in 
Holborn and Westminster by slow-moving traffic are to 





be made by the Ministry of Transport. No vehicle’ 


restricted to a speed of 5 m.p.h, or drawn by horses will be 
allowed to use the streets between noon and 7 p.m. on 
weekdays and noon and 3 p.m. on Saturdays. 


To facilitate through rail traffic, the Kiangnan and 
Huainan Railway Administrations are to open a ferry 
service across the Yangtze at Wuhu. The ferry boat, it is 
understood, will be similar in design to that plying between 
Nanking and Pukow for the Peiping-Shanghai through 
train service, and will be built at a cost of more than 
700,000 dollars. 

Tue Minister of Transport has approved a scheme for 
the widening of West Thurrock railway bridge in Essex. 
The present bridge, which carries the London, Midland 
and Scottish Railway line over the Purfleet-Grays-Tilbury 
road, has a span of 25ft. It is proposed to widen the span 
to 45ft, and provide a 30ft. carriageway and two footpaths. 
The estimated cost of the work is £12,680. 


AccorpinG to the Far EHastern Review, it has been 
decided by the Japanese Railway Ministry engineers to 
begin the construction of a tunnel linking the Main Island 
of Japan with North Kyushu. The work, which is to cost 
eighteen million yen, will be spread over a period of four 
years. It has also been decided to bore a tunnel between 
Komorie, Moji, and Teshimachi, near Shimonoseki. 


In our issue of November 10th, 1983, we described a 
new type of locomotive water pick-up gear designed by 
the London, Midland and Scottish Railway to lessen the 
loss of water from track troughs when the engines were 
travelling at high speeds. We are now informed that 
7700 of the company’s locomotives equipped with scoops 
have been fitted with the new device. e use of the new 
equipment reduces by 50 per cent. the amount of water 
hitherto wasted through being spilled from the troughs. 
Water used for locomotives costs the railway £300,000 a 
year. 

In the United States the Federal Power Commission’s 
National Power Survey has issued a report entitled “‘ The 
Use of Electric Power in Transportation.’ The report 
suggests the electrification of 12,000. miles of railway 
track on twenty of the country’s railways at an estimated 
cost of six hundred million dollars. The report says that 
a large amount of the 250,000 route miles of railways in 
the country are economically unsuited to electrification 
for various reasons. Twenty railways were selected from 
a general study as showing the best possibilities for 
electrification, 

A BRAKE shoe testing machine, which, it is expected, 
will have a capacity for wheel loads, brake shoe pressures, 
and speeds to cover the entire range of service conditions 
for some years to come, has been placed in service at the 
works of the American Brake Shoe and Foundry Com- 
pany. The machine employs the rotating ring type of 
loading and is equipped with seven rings of various weights, 
which may be arranged to give twenty-six combinations 
of wheel loads, varying from 4000 lb. to 40,000 lb. Braking 
loads of 40,000 lb. per brake head or 80,000 lb. on the 
wheel with two brake heads can be applied, The machine 
consists of a motor-driven shaft on Phich there are discs 
to which the loading rings are bolted. The wheel to be 
tested is mounted on the opposite end of the shaft to the 
motor and at each side of the wheel is an arm supporting 
the braking mechanism. 

Tue Minister of Transport has made a grant from the 
Road Fund towards the cost, estimated at £51,000, of 
widening a further section of Epping New Road, which 
forms a part of the London-Norwich trunk road. One 
section of this road, between Buckhurst Hill and the 
Robin Hood public-house, is being widened and recon- 
structed at the present time. The Essex County Council 
now proposes to continue the widening for a distance of 
1} miles from the Robin Hood public-house to the Wake 
Arms. The width of the existing carriageway is only 
22ft. It is intended to increase this to 28ft., which is the 
greatest width practicable through this part of the forest. 
There will be one footpath, 4ft. 6in. wide. At the northern 
end of the section, where the road meets the Waltham 
Abbey-Loughton Road and the Theydon Bois Road, a 
roundabout will be constructed. It is expected that the 
scheme will be completed in December of next year. 


A scHEME for the modernisation of the Colchester to 
Clacton and Walton-on-Naze branches has been approved 
by the directors of the London and North-Eastern Rail- 
way. New up and down lines are to be laid at Colchester 
to obviate the speed restriction of 40 m.p.h. which operates 
over the present curves on the main lines. The main plat- 
forms at Colchester are to be lengthened and straightened 
and the existing main lines will become relief lines. The 
line between Thorpe-le-Soken and Clacton is to be doubled. 
New carriage sidings are to be laid down at Clacton and 
at Thorpe, where the platforms are to be extended and a 
new engine dock constructed. At Frinton-on-Sea a new 
platform is to be constructed on the down side, together 
with a new crossing loop, and improvements are to be 
made to the station itself. At Walton-on-Naze additional 
carriage sidings are to be laid down and an awning is to 
be erected over the platform. The scheme also provides 


Miscellanea. 





THE second Congress of the International Association 
for Testing Materials will be held in London from April 
19th to April 24th, 1937. 


Durina 1935 over 33,735,000 tons of minerals were 
raised in Scotland, and of this output, it is estimated, 
71-6 per cent. was machine cut. 


Aw effort is being made by the Society for the Pro- 
tection of Ancient Buildings to obtain funds for the pre- 
servation of windmills in this country. 


ROTHERHAM electricity works are to be extended at 
an estimated cost of £195,000. The new plant is to be 
put into operation by September, 1937. 


Ir is announced by the British Broadcasting Corporation 
that Mr. C. W. Goyder, late of their research department, 
has left for India, where he is taking the position of chief 
engineer of All-India Radio, 


UNDER a bequest of Mr. Hoffman Wood, an architect 
who died three years ago, a new gold medal, called the 
Yorkshire Medal, for the most valuable invention of the 
year, is to be awarded annually. by the Institute of 
Patentees. 


Ir has been announced by the American Resettlement 
Administration that it is purchasing over 5 million 
acres of cultivated land in the region of the. Great Plains 
to convert them into grazing land and so save them from 
soil erosion. 


THE production of motor spirit has begun at the coke- 
oven by-product recovery plant of William Dixon, Ltd., 
at Govan. It is estimated that the yearly output will 
be some 800,000 gallons of it, and 6 million cubic feet 
of gas can be made available for domestic or industrial 
consumption. 


A 4}-acrE site has been leased on the south side of the 
Royal Victoria Dock for the construction of a large flour 
mill and a provender mill. The new mill will have a 
water frontage and be equipped with pneumatic discharg- 
ing plant to enable vessels to be unloaded of grain straight 
into the mill storage silos. 


Tue fifth International Conference on Steel Construc- 
tion will be held at Berlin on October 2nd, 5th, and 7th 
next. The meeting days have been so arranged that 
delegates may attend the Conference of the International 
Association of Bridge and Structural Engineering, which 
is being held in Berlin at the same time. 

Ir is reported in the Financial Times that representa- 
tives of the aluminium industry in Germany, Sweden, 
Norway, and Denmark have reached an agreement to 
maintain the import and production of finished and 
semi-finished aluminium goods. The ment also 
covers a settlement on prices and the extent of the pro- 
duction of the respective countries. 


Work is about to begin on a project of the Port Glagow 
Council to provide additional water storage capacity 
at Harelaw Dam. It is intended to raise the present 
levels of the reservoir by 15ft., and thus give it an increased 
capacity of 64 million gallons. A grant of 50 per cent. 
has been given by the Commissioner for Special Areas 
towards the cost of the scheme, which is estimated at 
£50,000. 

AN example of Selling’s caleulating machine which has 
long lain neglected in the stores of the Imperial College 
of Science and Technology has been lent to the Science 
Museum for exhibition. The machine was invented 
fifty years ago and made ingenious use of the “‘ lazy tongs ” 
mechanism in order to perform multiplication and division. 
This particular machine was by the late Professor 
Henrici soon after its invention, and must be an extremely 
rare object. The machine, for some reason, never became 
popular and only a few examples were ever manufactured. 


A NOTE in the Chemical Trade Journal and Chemical 
Engineer says that research carried out in Germany 
during the past ten years on the use of certain linseed 
oil compositions as anti-weathering preservatives for 
stonework was described by Dr. K. Zahn and Dr. F. 
Drexler to the recent general meeting of the Verein 
deutscher Chemiker. The results show that the addition 
to linseed oil of 8 to 10 per cent, of certain paraffin alcohols 
yields a fluid possessing greater permanent protective 
value than any of the organic or inorganic materials 
hitherto employed. The large-scale trials were carried 
out on the stonework of Regensburg Cathedral. Products 
obtained by the mixture of linseed oil with paraffin oil 
itself were also established to be of high value. 


Tue Official Returns rendered to the Electricity Com- 
missioners show that 1403 million units of electricity 
were generated by authorised undertakers in Great Britain 
during the month of July, 1936, as compared with the 
revised figure of 1216 million units in the co i 
month of 1935, representing an increase of 187 million 
units, or 15-4 per cent. The number of working days 
in the month (i.e., excluding Sundays) was twenty-seven, 
the same as last year. During the first seven months of 
1936 up to the end of July, the total amount of electricity 
generated by authorised undertakers was 11,294 million 
units, as compared with the revised figure of 9720 million 
units for the corresponding period of 1935, representing 
an increase of 1574 million units, or 16-2 per cent. 


Srrikine success has attended the introduction of 
the geophysical method of water prospecting in Southern 
Rhodesia. In his annual report for 1935 the Chief Irriga- 
tion Engineer contrasts the results obtained with and with- 
out the use of electrical water divining apparatus, Drilling 
machines working on similarly and difficult sites 
yielded the following results:—With old-fashioned 
methods twenty-nine bore-holes were sunk, the footage 
drilled being 3304; the total cost £4137; the number of 
successful bore-holes five; the percentage of successful 
holes about seventeen, and the average cost per useful 
supply over £800 apiece. Working on sites indicated as 
suitable after geophysical prospecting, fourteen bore- 
holes were sunk. The footage drilled was 2412, at a total 
cost of £2520,. while the number of successful bore-holes 
was ten. The percentage of successful bore-holes was 


Air and Water. 


AN order for six cargo ships, totalling about 12,000 tons, 
has been secured by German shipyards from Turkey. 


Up to the present the Royal Aero Club has received 
eleven entries for the London to Johannesburg air race. 


THe last of the submarines of the 1934 programme, 
H.M.S. “ Sunfish,” will be launched at Chatham next 
month. 


A NEw dock gate weighing over 162 tons has been placed 
in position at the river entrance of Brunswick Dock, 
Liverpool. 


Durine June traffic amounting to 2,318,000 tons net 
passed through the Suez Canal. This figure represents 
a decrease of 198,000 tons on the figures for June, 1935. 


Ir has now been announced that the South African 
Government will not purchase the Southampton floating 
dock as it is not suitable for South African requirements. 


Durine the past fiscal year over 26,506,000 tons of 
cargo passed through the Panama Canal. This amount 
represented an increase of 4-7 per cent. on the previous 
year. 

THE air service between England and Guernsey main- 
tained by Jersey Airways, Ltd., has been suspended for a 
few weeks, as there is at present no machine available for 
the route. 


TE retirement of Mr. H. F. Hunt, the Superintending 
Electrical Engineer, H.M. Dockyard, Portsmouth, is 
announced. He has completed thirty-three years in 
Admiralty service. 


In order to improve the facilities for loading the large 
volume of coal cargoes at Methil docks, the London and 
North-Eastern Railway are installing a ‘ Morison- 
Leonard ” anti-breaking unit. 

A NEw service between London and Biarritz has been 
opened by Air France. The time taken for the service, 
which is run every weekday, is 5 hours 20 minutes. Stops 
are made at Paris and Bordeaux. 


AN academy of aeronautical research is to be founded 
in Germany. The aim of the academy is stated to be to 
extend the scientific basis of flying and to further the 
practical application of the results acquired through the 
co-operation of engineering experts and authorities on 
natural science. 


Supsect to the settlement of certain points of detail, 
the Admiralty has decided to entrust the construction of 
the two surveying ships of the 1936 programme to Ailsa 
Shipbuilding Company, Ltd., of Troon. The machinery 
will be constructed by John I. Thornycroft and Co., Ltd., 
of Woolston Works, Southampton. 


PRELIMINARY survey work has begun on an airport at 
Cobbs Camp, an unused railway siding near Gander Lake, 
Newfoundland. It will be used for Transatlantic aero- 
planes flying between this country and Newfoundland. 
The expense of building this airport, which will have six 
runways, is to be met by the British Government. 


On Saturday, September 19th, an air race will be held 
at Hereford. It will be a handicap race, open to any type 
and size of machine, and will be flown over a triangular 
course starting and finishing at Hereford. The race will 
consist of three laps with turning points at Gloucester and 
Worcester and totalling an approximate distance of 
225 miles. 

AN invitation has been issued by the Southern Rhodesian 
Government to the Governments of Northern Rhodesia, 
Nyasaland, and Mozambique Territory, as well as various 
public bodies and commercial interests which make use 
of the port of Beira, to a conference at Salisbury on 
September Ist to discuss the formation of a permanent 
shipping committee in connection with that port. 


Tue first international race for the “‘ Flying Flea ” type 
of aeroplane was held at Ramsgate on Monday, August 
3rd. Seven machines took part in the race, which com- 
prised four short circuits totalling 274 miles. The machines 
were handicapped according to estimated performance. 
The winner was Monsieur E. Brett, of Cannes, whose 
average speed was 75 m.p.h. The second place was taken 
by Mr. 8. V. Appleby, flying an Abbott Baynes “ Flea ” 
with a Carden 30 H.P. engine, at an average speed of 
78 m.p.h. 

Historicat particulars of the Blyth Harbour Com- 
mission were given at a recent luncheon after the Com- 
mission’s monthly meeting. In 1883, the first year of the 
Commission’s working, coal shipments totalled 150,248 
tons. There are now five shipping points with thirteen 
coaling berths, which enabled the shipping of six and 
a-half million tons of coal last year. At present there is a 
deep-water area in the port of 140 acres with a channel 
depth of 25ft. at low tide. Accommodation for shipping 
will be increased by 4} acres when extensions in the upper 
part of the harbour are completed. 


Tren competitors took part in the London-Newcastle 
air race on Saturday, August 8th. The first machine to 
arrive at Newcastle was a ‘“ Hawk Major,” piloted by 
C. Miles Bickerton, and the second a “ Hawk Major,” 
piloted by E. F. Walter. These two machines were dis- 
qualified for not having complied with the rules when 
flying over the aerodrome at Yeadon, Leeds. The official 
result of the race was :—First, W. Humble, in a “ Miles 
Hawk”; second, S. W. Sparkes, in a Percival “ Gull” ; 
third, H. S. Wilson, in a ‘* Comper Swift.’ The average 
speed of the winning machine was 185-65 m.p.h. 

At 2.15 a.m. on Monday, August 10th, an Imperial 
Airways machine crashed into the side of a house at 
Wallington when taking off from Croydon to fly to Paris. 
The machine was engaged on an experimental night 
freight service between London and Paris, and was 
fitted with night flying equipment, including an auto- 
matic pilot and blind landing apparatus. Its occupants, 
two pilots and two wireless operators, were killed. The 
wrecked machine, which caught fire after crashing, was 
a twin-engined liner which was not used on the regular 
services, but employed for technical purposes only. The 
cause of the accident is not yet known. 
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over seventy, and the cost per useful supply £252. 
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AIRCRAFT CARRIERS. 


THE Naval building programme for 1936 includes | 
two aircraft carriers which, it is stated, are to be 
considerably smaller than the “Ark Royal ”’ 
of 22,000 tons, provided under the 1934 Estimates | 
and now being built by Cammell, Laird and Co. 
at Birkenhead. In all, therefore, the British 
Navy has nine carriers completed, building, and 
authorised. This number includes the “ Argus,”’ 
a converted liner launched in 1917, which has 
been in reserve for several years, but is shortly to 
be recommissioned to serve as a parent ship for 
the “Queen Bee” radio-controlled target aero- 
planes. It has recently been stated semi-officially 
that experience during the Mediterranean crisis 
has confirmed the Admiralty in its high opinion 
of the aircraft carrier as a unit of the Fleet. This 
type of ship provides the only means at present 
available of bringing air power to bear in waters 
where British shore aerodromes are inadequate or 
non-existent. It is clear that aircraft have become 
an indispensable adjunct to the Navy, but until 
a comparatively recent date the development of 
the Fleet Air Arm was so sluggish as to give rise 
to a suspicion of obstructive tactics in the higher 
ranks of the Navy. That suspicion may not have 
been entirely unfounded, for the Navy is tradi- 
tionally conservative in its attitude to innovations, 
and is apt to cling overlong to materials and 
methods with which it is thoroughly familiar 
in preference to embracing those that are new, 
however promising the latter may be. Neverthe- 
less, we believe the backward state of the Fleet 
Air Arm to be due mainly to other causes, of which 
the system of dual control is the foremost. 
The controversy as to whether the Fleet Air Arm 
should be entirely freed from Air Ministry control 
and made as integral a component of the Navy 
as, for instance, the submarine service, has dragged 
on for many years, and is, in fact, raging more 
fiercely than ever. There have been repeated 
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official assurances to the effect that the present 
system is working to the satisfaction of all con- 
cerned. But those who are in constant touch with 
naval opinion are aware of the Navy’s intense 
desire to operate its Air Arm on a basis of absolute 
independence. If necessary, many examples 
could be given of the hampering effects of dual 
control on the expansion, training, and technical 
progress of the service in question. It is difficult 
to conceive of any argument which could justify 
the anomalous state of affairs to be found to-day 
on board every British aircraft carrier in com- 
mission. The navigation and general handling 
| of the ship is in naval hands, but all flying opera- 
‘tions are directed by a Wing Commander of the 
Royal Air Force, despite the fact that every 
machine is employed on some purely naval mission. 
If, as we are ready to believe, this extraordinary 
| system has worked fairly well to the present date, 
|it is only because the officers of the two services, 
| who find themselves in this strange juxtaposition, 
| are sufficiently loyal and devoted to their country’s 
interest to put aside all personal feelings and strive 
|to make the best of a bad job. It is gratifying to 
| learn that the whole question of the future status 
of the Fleet Air Arm is again under review. We 
| hope and believe that sooner or later common 
sense will prevail over Departmental prestige, 
i in the emancipation of the Fleet Air Arm 
| from its present bondage. 


Meanwhile, the future of the aircraft carrier is 
itself a subject of much speculation, if not con- 
troversy. That the type is still in the experi- 
mental- stage is made evident by the diversity of 
specimens now afloat. Hitherto the average 
carrier has been a ship of very large dimensions, 
extreme examples being the U.S. “ Lexington ” 
and the Japanese ‘“‘ Akagi,”’ of 33,000 and 26,900 
tons respectively. Five of the British carriers 
|average well over 22,000 tons, with the 10,850- 
|ton “Hermes” at the other end of the scale. 
| All these ships, British and foreign alike, present 
| the same external features of high freeboard, with, 








a | 'in most cases, a towering superstructure, and all 


exhibit an immense expanse of flight deck. Even 
|to the unprofessional eye they appear to be 
dangerously vulnerable and to offer irresistible 
targets to every form of attack, while to make 
matters worse they are very inadequately protected. 
The peculiar difficulties of designing an efficient 
carrier were clearly explained in a paper read by 
Sir A. W. Johns, the then Director of Naval 
Construction, at the spring meetings of the Insti- 
tution of Naval Architects in 1934. These ships 
present features which are entirely absent from 
normal man-of-war design, and the utmost 
|ingenuity has been displayed by Admiralty con- 
| structors in the building and conversion of our 
| present fleet of carriers. But whether their skill 
| has been turned to the best account is another 
pasar Take the case of H.M.S. “ Furious,” 
our first large aircraft carrier and still an important 
| unit of the Fleet. Launched in 1916 a8 one of 
|Lord Fisher’s “light battle cruisers,” she was 
partly rebuilt a year later and equipped with 
a flight deck for aircraft. Since then she has 
undergone a series of major and minor refits 
which are credibly reported to have absorbed a 
sum exceeding £5,000,000, bringing the total cost 
of the vessel to something like £6,500,000. What 
is there to show for this prodigious expenditure ? 
The “ Furious,” in her present guise, is not really 
a fighting ship, for her heaviest gun is the 5-5in., 
and in view of her peculiar vulnerability her 
presence with the Fleet in a theatre of war promises 
to be more of a liability than an asset. She can 
carry at most thirty-five aircraft, a very small 
number in proportion to her size and cost. H.M.S. 
“ Eagle’ furnishes another example of a bad 
investment alike from the Navy’s and the tax- 
payers’. point of view. Laid down as a Chilean 
battleship, she was purchased in 1917 and trans- 
formed into a carrier, with a displacement of 
22,600 tons, a speed of 24 knots, and accommoda- 
tion for only twenty-one aeroplanes. Up to the 
present nearly £5,000,000 has been spent on this 
ship, whose relatively low speed and small outfit 
of aircraft must detract very considerably from her 
value. We should add that in the “ Courageous ” 
and “‘ Glorious,”’ sisters of the “‘ Furious,”’ aircraft 
capacity has been raised to fifty machines, while 
the fact that all three ships have a speed of 31 
knots is a point in their favour. 


On the whole, however, it is impossible to con- 
template our fleet of carriers with any real satis- 
faction. Apart from their cost, most of them, 
as we have said, present enormous targets 
to attack, and it is difficult to see how they could 











escape early destruction when operating within 


range of a determined enemy, as they would be 
compelled to do if they were to be of any real 
service to the Fleet. For these reasons we can 
only regret the Admiralty’s action in designing 
one of the new carriers, the ‘‘ Ark Royal,’’ on a 
basis of 22,000 tons, at an estimated cost of about 
£4,000,000. That such large dimensions are not 
essential for flying purposes is demonstrated by 
the fact that smaller carriers like H.MS. 
“ Hermes,’’ of 10,850 tons, the Japanese ““ Hosho,”’ 
of 7470 tons, and the American ship “ Ranger,” 
of 14,500 tons, have all proved quite satisfactory 
in service, deck landings on these ships being 
accomplished with almost the same facility as in 
the case of vessels which are twice or thrice their 
size. It seems to us, therefore, that the soundest 
policy is to build a considerable number of small 
or medium carriers rather than a few ships of 
great size, and there are welcome indications of 
the Admiralty’s conversion to this view. If the 
air weapon represents as serious a menace to 
warships as its champions declare it to be, a fleet 
inadequately provided with aircraft would find 
itself dangerously handicapped when operating 
against an opponent with ample resources of air 
power at his disposal. Since battleships and 
cruisers are able to carry four or six planes at 
most, it follows that a fleet must rely on the regular 
carriers to furnish it with the requisite number of 
machines. That is why the existing policy of 
attaching one or two very large carriers to a battle 
fleet is open to serious objection, for the destruction 
of even one of these ships would involve the loss 
of half the fleet’s air strength, and that would 
be nothing less than a disaster. We hope, there- 
fore, that the two smaller carriers to be laid down 
this year will be the forerunners of a numerous 
group of similar vessels, which will enable the 
Navy to distribute its air strength more widely 
and thus obviate the dangers inherent in the policy 
of concentrating the Fleet Air Arm in a few ships 
of great size. It is perhaps possible that the future 
of aircraft carrier design may be radically affected 
by the development of the autogiro with powers 
of direct take-off, as exemplified by the new 
Cierva machine described and illustrated in a 
recent issue of THE ENGINEER. It need hardly 
be said that perfected machines of this type would 
enable the present huge flight decks to be dis- 
pensed with, in which case ships of quite small 
dimensions could serve as efficient aircraft carriers. 


The Control of Water Resources. 


Proposats of the Ministry of Health in regard 
to the future organisation of water resources in 
England and Wales are subjected to unusually 
severe criticism in the Report of the Joint Parlia- 
mentary Committee (session 1935-6) on Water 
Resources and Supplies, issued by the Stationery 
Office last week. The Report deals with a memo- 
randum prepared by the Ministry at the request 
of the Joint Committee of the last session of 
Parliament, and particularly with five selected 
paragraphs from the memorandum, which, in the 
view of the Minister, who himself appeared before 
the Committee, embodied proposals of substance 
upon which “ the considered opinion of an impar- 
tial tribunal was needed.” The first proposal 
is that the Ministry of Health should be given 
power to schedule by Order areas within which the 
conservation of surface and underground water 
resources is of public interest. Such Orders would 
be provisional if opposed and the opposition is 
not withdrawn. The second recommendation is 
that powers which can at present only be obtained 
by Bill procedure should be obtainable by Order, 
which also would be provisional if opposed and 
would in that case have to be embodied in a Pro- 
visional Order Bill. The new procedure would 
cover all the ordinary purposes of a water under- 
taking, including the acquisition of land and 
sources of supply, the construction of works, and 
the purchase or amalgamation of undertakings. 
The right of water undertakers to apply to Parlia- 
ment by Private Bill, if they so desire, would be 
retained. The object of a scheduling Order would 
be to prevent water from being drawn from an area 
for water undertakings or for industrial or other 
purposes without the Minister’s consent, the only 
exception being water drawn by a landowner for 
his own domestic purposes or for his own agricul- 
tural needs. The Committee reports that the 
majority of witnesses who appeared before it were 
opposed to the Minister of Health obtaining the 
sole power to make Orders. The Committee seems 
to have been impressed by the consideration that 
the Ministry is influenced primarily by the interests 





of public health and local government and has little 
or no concern with the needs of industries, agricul- 
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ture, and fisheries. It points out that the Ministry 
proposals are framed largely on the reports of the 
Advisory Committee on Water, consisting of 
officials of the Ministry of Health and repre- 
sentatives of the water undertakers, but of no 
other interests. ‘“‘The Committee is of opinion 
that the methods of the Ministry of Health justify 
in no small degree the criticisms that have been 
levelled against them by reason of their apparent 
failure either to consider the point of view of, or to 
consult with, opposing interests before submitting 
their proposals to the Committee.”’ After this 
strongly worded criticism it is not surprising to find 
that the Committee “‘ recommend that the Minister 
should not be given power to make Orders, even if 
unopposed, without Parliamentary control.” Nor 
does it consider that Orders subject to affirmative 
resolutions of both Houses of Parliament, a pro- 
cedure adopted for electricity and gas schemes, 
should be permitted. Shortly, the Committee is 
unable to recommend any procedure other than 
the continuance of that by Private Bill. It does, 
however, say that perhaps an exception might be 
made in the case of schemes which only affect the 
distribution of water. “It might be thought 
fitting to deal with such schemes by Provisional 
Order Bills....” The Committee further calls 
attention to what is at present a matter for serious 
consideration and will, as time goes on, become of 
more serious moment, especially in the neighbour- 
hood of London—the lack of public or private 
control over the right of a property owner to pump 
subsoil water. ‘‘ A property owner . . . can sink a 
number of wells to any depth he chooses on his 
own land, thereby perhaps causing. a shortage of 
the essential water supply, without the water 
undertaker having any redress. The Committee 
considers that it would be more equitable and more 
in the public interest if property owners were 
treated in the same way as water undertakers in 
any projects where the former may wish either to 
sink wells below a certain depth or to extract more 
than a certain quantity of water from them except 
for their own agricultural or domestic purposes.” 
Having disposed of the proposals of the Ministry 
of Health regarding procedure for obtaining powers, 
the Committee turns to the suggestion that one 
Central Water Authority should be set up. If, it 
says, Private Bill procedure is retained it would 
not be possible to invest a new Department or 
Authority with the requisite powers. But the 
principal object to be attained is the co-ordination 
of interests, and for this purpose, among others, it 
deems it essential that a statutory Central Advisory 
Water Board should be set up fully representative 
of various Ministries and interested bodies. The 
Central Board should receive all reports from 
Regional Committees, of which nine are at present 
in existence ; collect and marshal data and infor- 
mation; “‘ advise the appropriate Minister as to 
the initiation of any schemes or proposals that it 
considers necessary in the public interest, and be 
consulted on impending legislation. It should 
submit reports to all Select Committees of Parlia- 
ment concerning Bills affecting water supply, and 
make an Annual Report to be laid before both 
Houses of Parliament.’”” The remaining recom- 
mendation of the Ministry of Health consists of a 
suggested formula and rules for assessing com- 
pensation water. These rules are set out in the 
Report and appear to be the proposals of the 
Advisory Committee on Water. The Joint Com- 
mittee does not like these “ rules ’’ any more than 
the Minister’s proposals as to procedure. “ The 
representatives from the Ministry of Health,” it 
says, “‘ gave the impression that while they were 
entirely familiar with the position as regards com- 
pensation water from the point of view of the water 
undertakers, they had not fully appreciated the 
difficulties of various other interests concerned. 
The Committee feels that the Ministry should 
have entered into more detailed negotiations with 
the representatives of those interests before framing 
its proposals. .. .” To the proposal of the Ministry 
that it should be given power by Order to vary 
existing compensation water awards in accordance 
with the principles laid down in the “ rules ”’ the 
Committee offers uncompromising opposition and 
sets out its objections fully and with some technical 
detail. Awards which have received parliamentary 
sanction have hitherto been regarded as final, and, 
in the opinion of the Committee, revision can only 
be justified by exceptional and compelling reasons. 
If necessary, Parliament and not the Minister 
should vary an existing award. Nor is it satisfied 
that the Ministry formula, or any other definite 
“rule,” is to be recommended for general use. No 
formula, it says, can be found that could be applied 
to every stream. In support of this view it 





examines the unfortunate and much criticised 
formula in relation to ten selected rivers, and finds 
that the result of its application would be to bring 
about a reduction of the existing statutory com- 
pensation by amounts varying from 64 per cent. 
in the case of an unindustrialised ‘‘ flashy ” river 
to 28 per cent. for a highly industrialised “ steady ” 
river. Unsatisfactory awards of compensation 
water have been made in the past, but they were 
due primarily to the inadequacy of the data 
available. In this connection the Committee 
recommends that Catchment Boards should be 
given the duty of gauging the rivers, not only in 
their lower reaches, but also in their tributaries 
and upper reaches, and that the Ministry of Health 
should bear the cost of gauging. 

The Report will, no doubt, disappoint those who 
advocate in a vague and general way the 
“ nationalisation ’ of water. It would be difficult 
to find two instructed people who would agree as 
to what that term means and implies in relation to 
water resources. The Committee’s scheme for an 
Advisory Water Board, possessing not only very 
definite responsibilities, but indirect power as 
well, is, we think, preferable to either of the alter- 
natives—a Controlling National Water Authority 
or the transfer of powers, now restricted to Parlia- 
ment, into the hands of the Minister of Health and 
the enlargement of those powers. The emphasis 
laid by the Committee on the sectional nature of 
the interests of the Ministry is not too strong. 
There is much to be said for the simplification of 
Private Bill procedure in Parliament, but we do 
not think that the interests of those concerned 
with water supplies, other than those of a municipal 
character, will be best served by the concentration 
in the hands of the Minister of Health of compre- 
hensive powers which in regard to water would 
exceed in some respects those possessed by the 
Electricity Commissioners in relation to the pro- 
duction and distribution of electric energy. 








Obituary. 


DON JOSE EUGENIO RIBERA. 


By the death recently at the age of seventy-two, 
of Don José Eugenio Ribera, civil engineers in 
Spain have lost a colleague of outstanding ability 
and energy, whose work in the Peninsula has attracted 
the favourable attention, especially in respect of 
his bridges, of designers and constructors in many 
other countries. Writing in a recent issue of La 
Revista de Obras Publicas, Sr. V. Machimbarrena 
observes that, more than any other engineer, he 
lived an intense professional life. That writer gives 
an account of Ribera’s career, in its three stages— 
twelve years in the service of the State, in the province 
of Oviedo; as director of works for the firms, con- 
tracting for construction, which he founded; as a 
Professor at the School of Highways, while maintain- 
ing in this period his former activities. 

When serving on the staff of the chief engineer 
of Oviedo, he prepared projects and plans for bridge, 
road, and harbour works costing some 32 millions of 
pesetas. Those works included the Ribadesella 
bridge, and the Pino viaduct, across the Rio Douro. 
He was given opportunities for the study of road and 
bridge works, in the provinces of Orense and Zamora, 
of steel bridges in Belgium, in 1893, and of viaducts 
with built-in arches, in Switzerland, 1894. He also 
gained experience of steel structures at the Paris 
Exhibition of 1889. He published in 1895 a book 
descriptive of steel bridges, and of quays and light- 
houses founded on metal piles; in 1896 a study of 
the employment of steel in bridge building; in 
1897 “Grandes Viaductos.’”’ In 1898 he visited 
France and Switzerland in order to obtain informa- 
tion in regard to reinforced concrete, and was shown 
the first of Hennebique’s constructions in that 
material. 

In that period he observed that contractors who 
carried out works for the State were intelligent, but 
ill-instructed, and he formed the opinion that, in 
the organisation of the industry, control by persons 
of high culture was desirable. This opened up the 
second stage of Ribera’s career. Leaving the service 
of the State, he founded the firm of J. Eugenio 
Ribera and Co., later developed as the limited com- 
pany, ‘‘ Compania de Construcciones Hidraulicas y 
Civiles.”” His activity as head of this concern was 
prodigious. He rapidly extended the employment 
of reinforced concrete in Spain, advocated its use 
by means of pamphlets and articles in the Press, 
and promoted conferences on the subject, including 
that held in Madrid in 1902. 

The works executed under Ribera’s direction and 
largely to his designs included construction in Spain, 
Morocco, Portugal, and Spanish Guinea. The number 
of bridges, of various types, reached 500 and the 
value of the works exceeded 230 million pesetas. 


!One of the most important of the undertakings was 





the construction of the so-called ‘‘ Siphon de Sosa,” 
a depressed water conduit comprising two reinforced 
concrete pipes of 1 kilom. length, nearly 12ft. 6in. 
diameter, and subjected to 3 atmospheres pressure, 
which has been in service for thirty years without 
developing the smallest defect. 

In the design of reinforced concrete arches of 
bridges, the Ribera system consists in the employment 
of rigid reinforcement, first erected as a complete 
skeleton, whereby the cost of providing centring 
is avoided and bridges can be built where such centring 
would interfere with navigation, or be liable to be 
swept away by floods. This disposition has been 
adopted in the Spanish Government's official designs 
for highway bridges of 10 m. to 50 m. span. 

Ribera was the first engineer in Spain to employ 
reinforced concrete piles thirty years ago in the 
foundations of the Maria Cristina Bridge at San 
Sebastian. He was, Sr. Machimbarrena states, the 
first engineer in the world to employ, in 1905, rein- 
forced concrete caissons, sunk in place, in the con- 
struction of the Amposta bridge. Later, for the 
foundations of the dry dock at Cadiz, he employed 
reinforced concrete floating caissons of dimensions 
greater than any previously or, according to Sr. 
Machimbarrena, since constructed. 

In order to give effect to his desire, at the age of 
fifty-four, to make available for engineers of the future 
his store of knowledge and experience, Ribera became 
in 1918 a Professor at the School of Highways, an 
institution for the training of civil engineers in other 
branches also, and especially for Government service. 
Here he remained until 1931, when he reached the 
retiring age. A successful teacher, he maintained 
very cordial relations with the students. Amongst 
his literary works of that period was the book, in 
four volumes, on ‘‘ Masonry and Reinforced Concrete 
Bridges.” 

Always the engineer rather than the man of 
business, Ribera did not amass a large fortune, despite 
the number and importance of his works. He never 
sought official recognition of his achievements, 
but was awarded the Grand Crosses of three Spanish 
Orders, and, in recognition of his services as co-director 
of works in the construction of the International 
Railway from Tangier to Fez, was made a Chevalier 
of the French Legion of Honour. 








Literature. 


SHORT NOTICES. 


Steam Turbine Operation. By William J. Kearton. 
London : Sir Isaac Pitman and Sons, Ltd. Price 12s. 6d.— 
The second edition of this book differs from the first 
edition in that two new chapters have been added. The 
first deals with the practice of regenerative feed heating 
in power stations and the second the erosion of blading 
in the low-pressure stages of turbines of large output. 
These two new chapters add considerably to the value of 
the book, especially as they deal with subjects that are 
not usually covered in books on steam turbines. Examples 
of regenerative feed-heating systems are given, and the 
testing of steam turbine plant equipped with regenera- 
tive feed heaters discussed. The new chapter on the erosion 
of blading is thoroughly practical and refers, among 
other things, to the experiences of various firms. In its 
present form the book is one of the most useful of the 
kind we have seen, and we can thoroughly recommend it 
to operating engineers. 


The Students’ Text-book of Heating and Ventilation. By 
Norman Wignall. London: The Heating and Ventilating 
Engineer, 8, Southampton-row, W.C.1. Price 10s. net.— 
Much of the matter contained in this book was published 
in serial form in the Heating and Ventilating Engineer 
from January, 1932, to August, 1934, in order to assist 
students taking recognised examinations in heating and 
ventilation. The contents, which have been revised 
and brought up to date, deal with the nature of heat, 
fuels and combustion, boilers and calorifiers, heat loss 
from buildings, heat transmission of radiators, hot- 
water heating systems, steam-heating systems, hot-water 
supply systems, ventilation properties of air, heating and 
ventilation, and the automatic control of systems. The 
contents are plentifully illustrated with diagrams and 
drawings, and the inclusion of a large number of test 
questions enhances the value of the book. Although 
there are already a number of books on the subject, 
students will find the one under review well worth having. 

Patents for Inventions. Second edition. By J. Ewart 
Walker, B.A., and J. Roscoe, B.Sc. London: Sir Isaac 
Pitman and Sons, Ltd., Parker-street, W.C.2. Price 
15s. net.—This volume is in effect a practical reference 
book for those concerned with the taking out of patents 
and with patent law. Its object is to set out clearly and 
concisely the law and practice relating to patents for 
inventions, and to do so in such a form that it is readily 
comprehensible not only to those with a legai training, but 
also to those directly or indirectly interested in inventions 
from the point of view of their protection and commercial 
exploitation. It gives precise directions how to obtain 
patents, details of specifications, and the grounds and 
procedure to be adopted in opposing the granting of a 
patent. The validity of a patent and the rights and 
liabilities of a patentee are dealt with in detail. Through- 
out the book cases relevant to the various statements 
are quoted. The appendices give the Statute of Mono- 
polies; the Patents and Designs Act, 1907; Patents 
Rules, 1932, and the Patents Appeal Tribunal Rules, 1932. 
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S we mentioned in articles in our issues of 

February 21st and 28th of the present year, the 
Kincardine-on-Forth Bridge lies almost on a direct 
line between. the industrial area around Glasgow and 
the mining districts of Fife, Kinross, and Clack- 
mannan. After the bridge has been opened traffic 
will no longer have to travel from one side of the river 
to the other vid Stirling Bridge and the distances by 
road from Glasgow and Edinburgh to Dunfermline 
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The Kincardine-on-Forth Bridge. 
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description. It will be recalled, particularly by 
reference to the engraving in the first column of this 
page, that the Kincardine-on-Forth Bridge is espe- 
cially notable for a swing span with a weight of 1600 
tons and a length of 364ft., which provides two clear 
openings for shipping, each 150ft. wide. This swing 
span is flanked on each side by seven 100ft. steel 
spans. From the northern bank of the river the 
bridge is approached by an embankment and three 
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will be very considerably shortened. The bridge is, 
in fact, situated as far down the river Forth as is 
economically reasonable, for almost immediately 
below the site the river broadens into the Firth. It 
was designed by Sir Alexander Gibb and Partners, of 
Westminster, and the contractors for its construction 











FIG. 2—SURFACE TEXTURE OF CONCRETE PILASTER 


and the supply of the steel work are the Cleveland 
Bridge and Engineering Company, Lid., of Darlington. 
In the articles to which we have already referred 
the design and situation of the piers and the methods 
used in finding foundations for them were described 
in some detail and fully illustrated by half-tone 
engravings and drawings. But at that time work had 
only recently been begun upon the superstructure, 
and we decided to await a period when it should be in 
@ more advanced condition before continuing our 
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60ft. steel spans over the London and North-Eastern ‘ 
Railway ; and on the south by a similar embank- i 
ment, a piled viaduct over soft peaty marsh, 263ft. in 
length, and nine 50ft. reinforced concrete spans. The 
bridge, which has a length of about half-a-mile, 
carries a roadway 30ft. wide and two pathways 5ft. 
wide are cantilevered out from the main structure. 
Except for the surfacing of the road and the finishing 
of other more or less minor details the bridge at the 
time of our recent visit in May was complete as far 
as pier No. 10 on the northern side and as far as pier 














FiG. 3—FLOAT FOR GIRDER SECTIONS 


No. 14 on the south. The erection of pier No. 12 was 
nearly completed and the steel work of the swing 
span was rapidly being placed into position. 


THE Prep Viapuct anp 50rT. SPANS. 


In our previous articles we referred in some detail 
to the difficulties the contractors encountered on the 
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south bank owing to the very soft nature of the ground 
on which it was necessary to work, and described and 
illustrated the methods by which these difficulties 
were overcome. We also reproduced several illus- 
trations showing the plant used for driving the piles. 
The viaduct is carried by piles driven at 10ft. centres 
longitudinally and 15ft. centres transversely. Thus, 
as will be observed from the accompanying drawing, 
Fig. 1, there is a longitudinal row of piles along the 





the two outer ones lft. 10in. wide supporting a deck 
10in. thick and supported by the portal beam con- 
necting the heads of the two columns which make up 
each pier. For the purpose of dealing with expansion 
the nine spans are divided up’into three groups of 
three. These groups are “fixed” at piers Nos. 19, 
22, and 25, and free to slide on expansion joints on 
piers Nos. 22, 25, and 28. On the intervening piers 
Nos. 20, 21, 23, 24, 26, and 27 the spans are supported 


















































each pier and to give significance to the junction 
between the viaduct and the 50ft. spans and between 
the 50ft. and the 100ft. spans the pilasters at these 
points are made larger. 


THE 100FT. SPANs. 


The appearance of the bridge is deceptive, in that 
an uninformed observer might suppose that each 
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centre line of the viaduct and similar rows at each 
side of the main deck, from which the footpaths are 
cantilevered out. At every fifth “ panel” the piles 
are driven in duplicate and the cross beam is made 
wide enough to cover the heads of all six piles. In 
this way there is formed a sort of pier stiff enough to 
take care of any stresses that may arise from the 
presence between the head of the pier and the longi- 
tudinal beams carrying the deck of a bitumen-filled 
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through bitumen-filled joints. The design of the main 
expansion joints is shown in Fig. 4. A jin. thick 
phosphor-bronze plate is screwed to a cast iron bed- 
plate grouted into the portal beam of the pier. On 
the former there rests a mild steel plate attached to 
the reinforced concrete beam of the span. The 
pilasters which occur at the end of each span are 
formed solidly with the pier and expansion joints are, 
as will be seen from the drawings, cut away to leave 














OF SOFT. REINFORCED CONCRETE SPANS 


100ft. span was separate from its fellows. In actual 
fact every alternate span is continuous and has 
cantilever projections towards the adjacent spans 
supporting suspended girders. Thus the girders are 
continuous between piers 12 and 13, 14 and 15, 16 
and 17, and 18 and 19. The remaining three spaces 
are spanned by girders suspended from the canti- 
levers on the continuous girders. This design has 
certain obvious advantages, to which no reference 
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sliding joint. Accommodation for the expansion 
of the whole viaduct is provided by a sliding 
joint on pier No. 28, at which the viaduct 
joins the 50ft. reinforced concrete spans. The 
construction of the viaduct in groups of five 
“panels ”’ is expressed architecturally by the presence 
of pilasters breaking the line of the openwork 
parapet. 

Each 50ft. span—Fig. 4—is made up of five con- 
crete beams, the three inner ones Ift. 8in. wide and 
































HALF CROSS SECTION 8.8. 
SUSPENDED GIRDER AND CROSS 


room for them. On pier No. 19, at which a 50ft. span 
joins a 100ft. span, the former is finished by a cross 
wall connecting together the ends of the concrete 
beams. 

As in the case of the viaduct, the architectural 
features are designed to accentuate the actual struc- 
tural formation. Each span is divided into five 
“panels” by cantilever brackets which carry the 
footpaths and which are surmounted by the support- 
ing posts for the parapet. Pilasters are placed above 











Fixed End 





CROSS SECTION 
OF FOOTWAY 
BETWEEN 
BRACKETS 


SECTION OF 100FT. SPAN 


need be made, but mention of one of them which is 
less obvious may prove of interest. Although 
throughout this article reference has been made to 
the north and south banks, the bridge actually lies 
in a north-east-south-west direction. As a conse- 
quence it was to be expected that the expansion and 
contraction of the southern side of the bridge would be 
appreciably greater than that of the northern side. 
The form of construction adopted overcomes any 
difficulties that might have arisen from this unequal 
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expansion had greater lengths of continuous girder 
been employed. 

Details of the design of the girders used for the 
100ft. spans are given in the drawing—Fig. 5. For 
each span there are six girders side by side at 6ft. 
centres, cross-bracketed together by 3}in. by 34in. 
by }in. angles. The floor of the bridge beneath the 


roadway is formed by #in. buckled plating. Owing 
to the camber of the road surface it was necessary in 
order to provide sufficient depth of foundation 
concrete to place.the buckled plating convex side 
downwards between the outermost girders on each 
These girders are supported on the concrete 


side, 





to a convex radius of 64in. A female counterpart 
attached to the suspended girder rides upon this 
lug. In the design of the fixed bearing the male lug 
is carried directly by the cantilever. 


THE NoRTHERN END. 


On the northern side of the river three 60ft. steel 
spans cross the L.N.E. Railway. There was at this 
point a condition which complicated very consider- 
ably their design and erection. At this end the bridge 
is laid out on a curve, and in accordance with the 
requirements of the Ministry of Transport and the 
local authorities it was necessary to give the road 











Fic. 6—STEEL 


portal beams of the piers, to which they are bolted 
down through bearing plates 3ft. 6in. by 18in. by Zin. 
Provision for expansion, it will be realised, had to be 
made at every alternate pier. At these points the 
bearing plates rest on cast iron bed-plates embedded 
in the concrete and carrying a jin. lining of phosphor- 
bronze plate as shown below in Fig. 8. The Lin. 
holding-down bolts pass through this bed-plate and 
through 3in. long slotted holes in the bearing plates 
of the girders. 

The suspended girders are 49ft. 6in. long between 
bearing centres and are similar to the central sections 
of the continuous girders. On account of the different 
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FiG. 8—BEARINGS FOR SUSPENDED AND 
CANTILEVER GIRDERS 


stressing, however, they are less heavy in the flanges. 
Both continuous cantilever, and suspended girders 
are previded with stiffeners at intervals of 5ft. The 
suspended girders are supported at each end on 
bearings which allow for a ‘‘ rocking ”’ motion under 
loading or expansion. At one end this bearing 
is free to slide. Reproduced in Fig. 8 are drawings 
showing the design of these bearings. It will be seen 
that. projections on the ends of the suspended girders 
seat upon corresponding projections on the ends of 
the cantilevers. In the case of the sliding bearings 
the cantilever carries a cast steel plate, 15in. by 13in. 
by 3in., on the upper surface of which there is screwed 
a jin. thick phosphor-bronze plate. On the latter 
slides a steel bearing piece having a “ rocking lug ” 
some 4in. wide, the upper surface of which is machined 
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FORMS FOR REINFORCED CONCRETE SPAN 








surface super-elevation, to widen the road slightly, and 
to provide transition curves. In order to provide for 
the super-elevation the cross beams on the piers 
affected were “stepped up,” as shown by an 
engraving on page 160, so that the girders rest 
at differing levels, while to accommodate the curve 
each girder had necessarily to be of a differing length. 
These requirements necessarily complicated the 
construction at this point very considerably. 


DECKING, PARAPET, AND PILASTERS. 


Some reference has already been made to the 
pilasters which occur at intervals along the deck of the 
bridge. They are placed above each pier and every 
50ft. along the reinforced concrete viaduct. At the 
transition from the viaduct to the 50ft. spans and 
again at the transition from the 50ft. to the 100ft. 
spans the pilasters are of larger size. Although of an 
ornamental character, these erections are not without 








FIG. 9—METHOD OF SLIDING SUSPENDED GIRDERS 
INTO POSITION 


interest on account of the experimental surface which 
has been applied to the concrete in an attempt to 
improve the surface texture of the material. A coarse 
woven material is attached to the inside of the wooden 
forms, by which the pilasters are moulded, and the 
resulting surface can be observed in the half-tone 
engraving, Fig. 2. Some difficulty was at first experi- 
enced in obtaining a good surface, but we understand 
from the engineers that these difficulties were soon 
overcome as the men became used to the work. 
Between the pilasters there runs an openwork 
parapet, the railings of which are formed of 1}in. by 
din. flats. A panelled effect is produced by uprights 
at 10ft. centres, consisting of 10in. by 34in. box 
sections, which are filled with concrete to discourage 
that form of childish insanity that likes to hear such 
structures ‘‘ ring ’’ when struck by a stick. The hand 
railing is made of steam tubing flattened on the 
underside. The roadway is formed by a foundation of 
concrete, 8in. thick on the viaduct and 50ft. spans 
and 8in. thick to the tops of the girders (but less over 
the buckle plates) on the 100ft. spans. A 2in. wearing 
surface will be laid over this concrete. In an 
endeavour to avoid any unfortunate accident occur- 
ring through a vehicle mounting the pavement and 
striking the parapet the granite kerbs are being made 





8in. high in the hope that they will be able to deflect 


the vehicle. The footpaths on each side are made of 
concrete in the form of a channel, supported at 
intervals of 10ft. by brackets and further supported 
on the 100ft. spans by an edging of 12in. by 3}in. 
channel and a floor of jin. plate. The interior of the 
channel, which will carry electric cables for lighting 
and operating the swing span, is filled up with sand 
and gravel and covered by 2in. paving slabs. 


ERECTION. 


The erection of the 100ft. steel spans was compli- 
cated by the arrangement of the access staging and 
the capacity of the cranes available. The staging 








FIG. 7—REINFORCED CONCRETE SPAN PARTIALLY COMPLETED 


from which the cranes were required to operate lay 
downstream of the line of the bridge and the cranes 
running upon it were not capable of reaching across 
with a load to the upstream ends of the piers. The 
girders had therefore to be erected at the downstream 
end of each pier and then traversed across on rollers 
to-their final positions. The contimuous girders were 
supplied in three parts, the two cantilever “ ends” 
which rested on the piers and the central portion 
which was riveted between them. The erection of 
each of these continuous girders was completed 
before the whole was drawn across by winches to its 
final position. The suspended girders in a similar 
manner had to be drawn across also. Flat-bottomed 
rails were laid across the extreme ends of the canti- 
levers, which were, of course, already completely, 
erected, and supported the suspended girders through 
joggled angles bolted to their top flanges in the 
manner shown in a half-tone engraving, Fig. 9. 

Little needs to be recorded as to the method of 
building the 50ft. concrete spans, except to mention 
that steel forms were utilised and proved, not only 
easy to use, but also economical. The concrete mix 
was 1:2: 4. 

(To be continued.) 








INTERNATIONAL CONFERENCE ON LETTER 
SYMBOLS FOR HEAT AND THERMODYNAMICS. 


AN attempt will be made to relieve the present chaotic 
situation with regard to symbols for equations in thermo- 
dynamics at an International Conference which has been 
called by the American Society of Mechanical Engineers, 
to be held in the Engineering Societies Building, 29, West 
Thirty-ninth-street, New York, N.Y., on September 14th 
and 15th, 1936. The Conference has been scheduled at 
this time so that some of the delegates to the World Power 
Conference to be held the week previous in Washington, 
D.C., may also act as representatives at the Symbols 
Conference. 

American usage in regard to such symbols has become 
fairly well standardised since the publication of the list 
prepared by the A.S.A. Sub-Committee on Symbols for 
Heat and Thermodynamics. This is now generally adhered 
to in America, but other lists have been issued by, various 
European bodies. The Conference will endeavour to 
compromise the differences in the several lists. While 
it is understood that no international body has authority 
to standardise any list of symbols, it is hoped, neverthe- 
less, that the list finally selected by the Conference will 
be accepted by the various bodies represented as the best 
possible compromise and in this way automatically become 
an international standard. 

Participation in the Conference has already been pro- 
mised by Comité Electrotechnique Suisse, British 
Standards Institution, Association Frangaise de Normali- 
sation, Ausschusz fir Einhaten und Formelgroszen (Ger- 
many), Verein Deutscher Ingenieure, Institution of Gas 
Engineers (England), Comité Electrotechnique Francais, 
and negotiations are in progress with International Con- 
gress of Refrigeration, the Physical Society (England), 
National Research Council of Canada, Institution of 
Heating and Ventilating Engineers (England), Institution 
of Mechanical Engineers (England), and Chemical Society 
(England). The American interests will be represented 
by the A.S.A. Sub-Committee on Symbols for Heat and 
Thermodynamics. 








CorrKcTION.—The price of the book “‘ Chromium Plating,” 
reviewed in our issue of August 7th, should read 7s. The author 
was Edward S. Richards and the foreword was by J. B. Maclean. 
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GRANGE ROAD BRIDGE OVER RIVER YARRA, MELBOURNE 





TIT ee 








Road Bridge over River Yarra, 
Melbourne. 


A PHOTOGRAPH of the Grange Road bridge over the 
river Yarra, Melbourne, Australia, reproduced above, 
shows a section of the central span being raised into 
position. The span, which weighed 12 tons and is 45ft. 
long, was raised by cranes on each of the north and south 
bank piers, and fitted into place. Built of Broken Hill 
steel and cut and welded on the river bank, it was floated 
into position on the bridge on pontoons and lifted without 
mishap in fifteen minutes. The bridge, which is a gift 
to the people from Sir McPherson Robertson, is a sub- 
stantial as well as an artistic centenary monument. Con- 
structed by the Railways Construction Branch by day 
labour, the cost of the bridge was about £3000 below the 
estimate of £28,000. All the steel used in its construction 
was welded instead of riveted, thus giving the structure 
lightness without sacrifice of strength. 








Steel Section Poles. 


Tue “ Adastra ”’ sectional steel poles or columns pro- 
duced by Poles, Ltd., of Birmingham, for electrical trans- 
mission, lighting, telephone and telegraph purposes, 














FIG. 1—SECTIONS OF POLE NESTED TOGETHER ?* 


differ from other poles in that they are not composed of 
materials originally produced for other purposes, such as 
steel tubes. There has always been a demand for a steel 
pole or column protected from corrosion by galvanising 


FIG. 2—ASSEMBLING A POLE 


or a similar process, inside and out, but practical limita- 
tions of galvanising in the case of long poles has been an 
obstacle to success. Steel poles, as ordinarily supplied, 
are not ideally proportioned as regards cross section at 
various points along the length, but “‘ Adastra” poles 








are claimed to be correctly proportioned in every respect. 
They are said to be highly resistant to corrosion inside 
and out, and can be transported assembled, and erected 
with a minimum expenditure of time and labour. Although 
they are considerably lighter than ordinary poles, the 
high tensile steel, elliptical section, and correct propor- 
tioning give them ample strength. 

As shown in Fig. 1, the poles are constructed of individual 
tapering sections, having an elliptical cross section. The 
sections, which are 2 m. long, nest together for transport, 
and all sections pack inside the largest section. From 
fourteen standard sections, no fewer than fifty-four 
different types of single-member poles can be constructed, 
while by the employment of a standard coupling a great 
variety of “‘ Duo ” or H poles can be built. The relatively 
short length of the standard sections enables them to be 
hot spelter galvanised inside and out for protection against 
corrosion. An additional 
treatment enables a stoved 
enamel finish in any 
colour to be applied over 
the galvanising for pro- 
viding a decorative effect 
for street lighting stan- 
dards, &c. 

For breakdown work 
the portability of this 
type of pole is a very 
definite asset, as two 
“‘Adastra”’ telephone poles 
can be carried with ease 
in a side car of a motor 
cycle. Storage problems 
are also simplified to a 
remarkable degree, for 300 
of these poles can 
stored under cover in a 
space 6ft. 6in. long by 
10ft. wide by 5ft. high. 
A man can easily carry 
a 30ft. pole, and no ex- 
pensive mechanical equip- 
ment is nec : 

The installation of an 
“Adastra” pole is a 
matter of simplicity. 
Upon arrival at the site, 
the sections are withdrawn 
from the nest and assem- 
bled by telescoping them 
together, when they are 
tightened by a simple 
device consisting of a steel 
cable andscrew-tightening 
gear, operating through in 
the centre of the pole, as 
shown in Fig. 2. The sections are pulled together until the 
pole is of the specified length, the overlap at the joints being 
approximately equal to the major axis of the section. 
The fittings are then mounted and the pole is ready for 
erection. If the cross arms or brackets are of the 
‘* Adastra ’’ tubular sleeve type, then assembly is a matter 
of seconds. One man unaided can transport and erect a 
35ft. pole without equipment, while a case is on record 
where two men removed a 35ft. wooden pole and replaced 
it with one of the “‘ Adastra ” type in 45 min., including 
changing the conductors. A mile of high-tension poles. 
is said to have been erected by eight men in 5 hours 
without tackle. ‘ 

The elliptical cross section offers various advantages. 
Except in the case of terminals, the long or major axis 
is set transversely to the line of route, so that not only is 
strength provided where it is most required, but the 
streamlined shape reduces the projected area and conse- 
quently the wind pressure in this direction. 

Tests to destruction show that the joints are the 
strongest part of the pole. Even when crippled, the pole 
does not collapse, and will continue to carry a substantial 
load until it is repaired. When a pole is crippled, it is 
only necessary to replace the damaged section. The 
temporary deflection under load is said to be much lower 
than that of most other types of steel pole, but suffi- 
cient flexibility is provided to minimise the shock in the 
event of broken wires. Under heavy loading the pole 
does not take a permanent set. When stressed to the 
elastic limit of the material, the pole will buckle, as all 
calculations are based upon the crippling point of the 











FiG. 3—APPARATUS 
[MOUNTED WITHIN POLE 








structure. The tapered shape of the open butt end of the 
pole reduces the depth of the setting and base-plates are 
unnecessary, save in exceptional circumstances. Internal 
condensation is minimised by the arrangement of the 
welded seams, which results in a current of air passing 
through the apertures so formed and finding an outlet 
through the louvred final caps. The use of stays is greatly 
reduced on small angles by adjusting the major axis to 
the changed direction. 

The problem of attaching fittings to the pole is simplified 
by the insertion in the top section at regular intervals 
of tubular distance pieces, which are welded in place before 
galvanising. Any kind of fitting can be mounted by 
passing a bolt through the hole provided. When cross 
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Fic. 4—H.T. TRANSMISSION LINE 


arms are used, these holes are through the minor axis 
of the pole and through the major axis in the case of L.T. 
distribution, when standard D brackets are employed. 
Special adapters have been designed to permit the use of 
wooden cross arms and a special saddle piece for tele- 
graph and telephone work for use in conjunction with the 
standard bracing members used by the G.P.O. 

Lighting standards present a good appearance. The 
switchgear chokes, &c., are housed within the butt section, 
as shown in Fig. 3, and are mounted on steel panels welded 
into position. The standards are galvanised inside and 
out and may be finished in stoved enamel, which enables 
local authorities to specify their own colour or colours. A 
high tension transmission line carried by these poles is 
shown in Fig. 4. 








Tue Ministry of Transport has issued its report on the 
railway accident near Lea-road, Preston, on March 11th 
last, when four permanent way men were killed and one 
injured. There are four tracks where the accident took 
place, and at the time the 8.25 a.m. Fylde Coast Express, 
Blackpool Central to Euston vid Preston, was travelling 
on the up fast line slightly in front of the 8.28 a.m. express 
from Blackpool North to Liverpool Exchange on the up 
slow line. The steam of the first train was obscuring the 
other from the look-out man, who had warned the gang 
to move from the up fast line, but was not in time to warn 
those who had gone over to the up slow line. It was con- 
cluded that the primary responsibility for the accident 
rested with the look-out man, as he failed to call the men 
off the track when, owing to smoke and steam, he could 
no longer protect them. 
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CANADIAN NATIONAL RAILWAYS STREAMLINED LOCOMOTIVE 








A Canadian Streamlined 
Locomotive. 


Wuart is claimed to be the world’s largest streamlined 
steam locomotive, No. ‘‘ 6400’ of the Canadian National 
Railways, illustrated herewith, left the shops of Montreal 
Locomotive Works, the builders, on June 8th. Four other 
locomotives of the same design were on the same date in 
process of completion. They will be used in fast passenger 
train service between Montreal, Toronto, and Sarnia, on 
the route of ** The International Limited.’”’ The builders 
estimate that the new engines will be capable of reaching 
a speed of 100 miles an hour. 

The design follows a streamlining plan developed by 
the National Research Council at Ottawa and officers of 
the motive power department of the Canadian National 
Railways. It was selected after an exhaustive series of 
wind tunnel and other tests made with models of the 
** 6100” class of Canadian National locomotives. The 
engines are described as “ partially streamlined ’’ in the 
official specifications. The chimney and bell are con- 
cealed by the streamlining and the automatic coupler 
when not in use disappears behind a door in the nose of 
the locomotive. The air pump and headlight generator 
are situated on the front deck inside the nose, to which 
access is provided by a side door, and the whistle is 
installed outside the streamlining, as required by railway 
operating regulations. A stream of air drawn through a 
louvre at the top of the engine front lifts the smoke as it 
emerges from the chimney clear of the train. The stream- 
lining extends from the nose of the locomotive above the 
running board to the cab, covering all pipes which were 
formerly exposed. The wheels and “‘ running gear ”’ are 
uncovered for easy access and inspection. The engine 
and tender are more than 94ft. long, and in working order 
weigh in éxcess of 290 tons. 

Some of the outstanding features of the locomotives 
are as follows :—Overall length, 94ft. 7jin.; capacity of 
tender, water 11,700 Imperial gallons, coal 20 tons ; 
driving wheels, diameter, 77in.; boiler, inside diameter, 
first course 78in., outside diameter of largest course 86in.; 
working pressure, 275 lb. per square inch; the maximum 
tractive effort is 52,0001b.; the fire-box is 126}in. by 
84,,in., and the combustion chamber is 49in. long, with a 
grate area of 73-7 square feet. 

Roller bearings are used on all engine truck, trailing 
truck and tender truck journals. Two thermic syphons 
are installed in the fire-box. The superheater is of the 
Schmidt type. The whistle is pneumatically operated 
from a valve in the cab, and the throttle is of the American 
multiple type with compensating lever. A tangential 
dryer in the dome eliminates most of the water which 
might be carried over in the steam. A track sprinkler is 
mounted under the tender for use in laying dust on the 
road bed when travelling. The driving wheels have 
‘* Boxpok ’’ centres of a semi-disc type. The main 
wheels of the locomotive are cross-counterbalanced, 
with floating bush bearings on the main rod big ends,-on 
all side rod connections, and main and intermediate driving- 
boxes. The tender is of the Vanderbilt type, and is 
carried on six-wheel trucks. 

On the right-hand side the engine driver’s front window 
is of the Kent clear vision type, consisting of a disc of 
high-grade glass which revolves at high speed, and ensures 
clear vision at all times. 








British Standards Institution. 


AU British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





PRESSBOARD FOR ELECTRICAL PURPOSES. 


No. 231—1936. Many electrical insulating materials 
are materials for which there are numerous non-electrical 
applications. For example, pressboard, vulcanised fibre 
and synthetic resin mouldings are used for non-electrical 
purposes, probably to a far greater extent than for purely 
electrical purposes. The particular requirements of the 
electrical industry as regards such materials might not 
receive the attention they deserve unless special steps 
were taken to bring these requirements to the attention 
of the manufacturers of the materials, and to encourage 
the development of special grades or types to meet such 
requirements. The Electrical Research Association has 
for many years been alive to the necessity of ascertaining 











the requisite properties of various classes of materials to 
ensure their suitability as electrical insulating materials, 
and as the result of the investigations carried out by that 
organisation a number of British Standard Specifications 
for insulating materials have been issued by the British 
Standards Institution. The latest of these is a revision of 
the B.S. Specification for Pressboard for Electrical Pur- 
poses, and this defines the characteristics of four “‘ types ” 
of pressboard which are regarded as suitable for electrical 
purposes. The term “ pressboard””’ is used to denote all 
materials marketed as pressboard, presspahn, or full- 
board, and made from vegetable fibres on an “‘ intermittent 
board”? machine, and are afterwards subjected to great 
pressure to remove excess of water and to “close up” 
the material, thus producing a solid board. The methods 
to be employed for determining the various characteristics 
of the material are fully described in appendices to the 
specification. 


COAL TAR CREOSOTE FOR THE PRESERVATION 
OF TIMBER. 


No. 144—1936. The British Standard Specification No. 
144, entitled ‘‘ Creosote for the Preservation of Timber,”’ 
has been revised by the British Standards Institution 
Creosote Committee on which manufacturers, users, and 
research workers are represented. Throughout the work 
the Committee has been in close contact with the 
Standards Association of Australia, with the result that 
uniformity in the specifications and methods of test issued 
by the two countries has been achieved. The chief altera- 
tions to the old specification are concerned with the 
methods of testing in which personal equation in manipula- 
tion and apparatus has been reduced to the minimum by 
adopting the procedure of the Standardisation of Tar 
Products Tests Committee. The specification includes 
three types of creosote, derived from the three main types 
of coal tar, and the inclusion of creosote from blast- 
furnace tar is retained, while provision has now been made 
whereby those who wish to employ the oil from low- 
temperature tar will have a standard specification on which 
to base their practice. 

Footnotes have been added whereby the specific gravity 
ranges may easily be converted to the fundamental units 
of density ; that is, grammes per millilitre, at 38 deg. 
Cent., anticipating the hope that all British Standard 
Specifications for liquids in which specific gravity is given 
as a property will, in the course of time, show density 
figures instead. 


ALKALINE TRAIN-LIGHTING ACCUMULATORS. 


No. 683—1936. When the B.S.I. set up a Committee 
on Accumulators in 1928 it was agreed to include both 
lead-acid and alkaline accumulators within the scope of 
the work to be undertaken. A specification for the lead- 
acid type was prepared first, and issued in 1932 as B.S.S. 
454. In 1934 the Committee was enlarged to include 
manufacturers of alkaline accumulators, and a specifica- 
tion for this type was begun, which has now been com- 
pleted and issued. The specification follows closely, 
so far as possible, the form of B.S.S. 454, covering Defini- 
tions, Rating, Materials and Construction, Performance, 
and Acceptance Tests, while a Schedule of Particulars 
to be completed by the manufacturer is included at the end. 


ANALYSIS OF COAL AND COKE AND OF COAL 
AND COKE ASH. 


Nos. 686 and 687—1936. As part of the work that is 
being carried out in regard to the preparation of British 
Standards for the Sampling and Analysis of Coal and 
Coke, the British Standards Institution has just issued 
British Standard Methods for the Ultimate Analysis of 
Coal and Coke and for the Analysis of Coal Ash and Coke 
Ash. Coal ash, as prepared in the laboratory by the 
incineration of powdered coal in an oxidising atmosphere 
at a temperature of about 800 deg. Cent., consists mainly 
of oxides of silicon aluminium, calcium, magnesium, and 
iron, with smaller amounts of the alkalis, and usually some 
sulphates. The recognised analytical methods for the 
quantitative analysis of mixtures of inorganic oxides 
are applicable in the usual way to the major constituents, 
the chief difficulties being overcome by observing certain 
precautions. In addition to the major constituents, coal 
ash contains smaller and variable amounts of other con- 
stituents which may have an important bearing upon the 
properties and uses of the coal. Methods for the exact 
determination of such constituents are still under investiga- 
tion, and it is therefore undesirable that they should be 
included at the present stage. 








Ash, B.S.S. No. 686—1936, have been largely based 
on the methods recommended by the Department of 
Scientific and Industrial Research in Fuel, Research 
Paper No. 28, ‘‘ Methods for the Quantitative Analysis 
of Coal Ash,”’ by Dr. J. G. King and Mr. H. E. Crossley. 
Methods are included for the determination of silica, 
iron titanium and aluminium, calcium and magnesium, 
manganese, sulphur trioxide, alkalis and phosphorus. 
It has been recognised that in many instances the full 
analysis would be too long for certain commercial pur- 
poses, and two shortened forms of analysis have been 
included in Appendices. The first short course of analysis 
which has been termed “‘ The Rational Method of Analysis 
of Coal Ash,” has been largely based on the work carried 
out by Dr. Lessing. It aims at a rapid determination of 
the main characteristics of an ash, and is based on the 
subdivision of the ash into three fractions—(1) soluble 
in water, (2) insoluble in water, but soluble in hydro- 
chloric acid, (3) insoluble in hydrochloric acid. A shortened 
method of ash analysis is also included which cuts down 
-onsiderably the time taken by the standard method. 
The shortened method provides for the determination 
of silica, alumina (together with titania_and combined 
phosphoric oxide), ferric oxide, calcium oxide, alkalis, 
sulphur trioxide, the balance of the ash being assumed 
to be magnesium oxide, mangano-manganic oxide, &c. 

The Standard Methods for the Ultimate Analysis of 
Coal and Coke, B.S.S. No. 687—1936, include determina- 
tions of carbon and hydrogen, nitrogen, sulphur, phos- 
phorus, arsenic and chlorine, while methods are included 
in Appendices for the determinations of carbon dioxide 
and of “sulphate ” and “ pyritic’’ sulphur in coal. It 
is of interest to note that it is recommended that the 
analysis should be reported on the “ as received,” “‘ air- 
dried,” and “‘ dry ” coal basis. 





RAILWAY MECHANICAL SIGNALLING 
APPARATUS. 


No. 689—1936. The new specification marks the 
completion of that section of the work on material which 
has been carried out by a fully representative Technical 
Committee in the Mechanical Section. The work of pre- 
paring the detailed drawings incorporating the dimen- 
sional standardisation carried out by the Committee is 
proceeding, and it is hoped to have copies of the first 
series dealing with signal posts, signal fittings, and con- 
nections available by the end of the year. The new 
specification includes requirements for the quality of the 
material used in the manufacture of channel and solid 
round rodding, depression bars, and facing point equip- 
ment, bolts and nuts, plates for pressing and flanging ; 
pins, shafts, and spindles, steel castings, wrought iron, 
cast iron, malleable iron; and solid and stranded signal 
wire, stay wire, &c. In addition, requirements as to signal 
chain, i.e., short-link signal chain, adjusting signal chain, 
electrically welded and forge welded chain, are also dealt 
with. The specification provides for hfrdened steel 
bushes and specifies the appropriate tolerances to be applied 
where these are used; also provision is made for pro- 
tective coatings in the form of galvanising and painting, 
a quality test for the former being prescribed in the 
appendix. 








Tue Road Traffic Census taken on Class I roads in 
August, 1935, shows that during the four years 1931-35 
there was an increase of 34-5 per cent. in the traffic ton- 
nage on the Class I roads of Great Britain. In order to 
obtain a more complete knowledge of existing traffic con- 
ditions the Minister of Transport has now made arrange- 
ments with highway authorities for a similar census to be 
carried out on the Class II roads of this country during 
the corresponding week of the present year. The last 
census on Class II roads was taken in 1929. Since then 
the aggregate length of Class II roads has increased by 
more than 1000 miles and now amounts to about 16,800 
miles. Roads in metropolitan or county boroughs will 
be excluded from the census except where roads in county 
boroughs form effective loops on the outskirts of towns or 
are in continuation of lengths of road in the county areas. 
Enumerators will be posted at between 4000 and 4500 
census points. The main object of the census is to provide 
highway authorities with reliable data on which to base 
their schemes for road improvements. One of the most 
necessary improvements on many roads is probably the 
provision of better accommodation for pedestrians. For 
this reason a pedestrian count will be taken at selected 
points where no footpath exists or where the footpath is 
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not wider than 3ft. 
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South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town, July 16th. 


** Iscor’s ’? Progress. 

AT an extraordinary meeting of the South 
African Iron and Steel Industrial Corporation, held at 
Pretoria on June 23rd, 1936, the chairman reviewed 
the Corporation’s activities since January Ist, 1935. The 
ordinary meeting will be held towards the end of the 
present year, when the directors’ report and the accounts 
for the eighteen months ending June will be presented. 
At the extraordinary meeting the chairman, Dr. van 
der Byl, dealt with the rapid progress in the production 
and quality of the Corporation’s products, and the 
financial results to date. That they had within a period 
of little more than a year from the starting up of the 
works overcome their “ trouble,” and reached full produc- 
tion capacity for which the works were designed, was, 
he declared, most gratifying, and was an achievement 
a good deal better than experience elsewhere had led them 
to expect. As to quality, he thought he could safely 
say they had established a substantial measure of con- 
fidence with their customers. Referring to the agreement 
which had been reached with British and Continental 
steel interests, he said the effect would be to curtail 
price wars and wasteful competition and to stabilise 
steel prices in South Africa at an economic level and a 
level that would stimulate consumption in South Africa, 
and at the same time remove the disabilities attaching 
to the existing dumping duties. The measures taken 
recently by Parliament had proved an effective safe- 
guard against the possibility of further dumping by 
establishing a scale of minimum c.i.f. prices at South 
African ports. The scale of maximum prices ensured 
that the public of South Africa would not be asked to pay 
higher prices than they had been accustomed to before 
the advent of the South African steel industry. The scale 
of minimum prices, on the other hand, was adopted to 
give the industry a fair chance of establishing itself. 
The financial results at the Iscor works, said Dr. van der 
Byl, were showing steady improvement, affording reason 
for satisfaction and confidence in the progress and prospects 
of the industry. The value of Iscor could now be measured 
by the fact that it employed over 2500 whites, that it paid 
over £650,000 per annum in wages and salaries, that it 
produced goods to the value of £2,500,000 per annum, 
that it had written off the whole of the first year’s loss 
on operation by the subsequent profits, and that up to 
the present it had been supplying steel to the South 
African market at prices considerably below those obtain- 
ing at the time it was decided to establish the industry. 
Among the items of interesting information furnished 
by the chairman was that the works had now considerably 
exceeded the designed capacity, which was 150,000 long 
tons per annum. An idea of the progress in the output 
of the works is the tonnage throughout of the heavy 
mill, as all rolled steel products start the process of rolling 
in that mill. These throughput figures for the heavy 
mill, which started up in April, 1934, are as follows :— 
1934: second quarter, 13,364 tons; third quarter, 
24,166; fourth quarter, 28,571; 1935: first quarter, 
35,830 tons; second quarter, 39,362: third quarter, 
48,449; fourth quarter, 53,049; 1936: first quarter, 
53,367. The present rate of throughput of the heavy 
mill is therefore over 200,000 tons per annum. The 
average monthly production of light mill sections was 
2104 tons during the first half of 1935. Since then it 
has increased rapidly until now the average monthly 
production is 3485 tons. The production of sheet and 
light plate in the sheet mills, which started up about a 
year ago, now averages 3231 tons per month, and is thus 
considerably in excess of the capacity for which those 
mills were designed. The ingot production exceeds 
20,000 tons per month, but the capacity of the melting 
shop is greater than that and the production of ingots 
will be increased as soon as the extensions to other depart- 
ments are completed. During May, 29,810 tons of ingots 
were produced. In the same month, the production of 
the heavy mill was 21,561 tons, and a further increase 
in the production capacity will be effected now the exten- 
sions, which enable two mills to be driven by one motor 
and the third by another, are completed. The reduction 
in costs continues. During the first half of last year 
the average value of monthly deliveries against sales 
was £113,144% in the second half of the year it was 
£156,384, and for the first four months of this year it 
was £198,873 per month. The gross profit for the first 
sixteen months of the works production was £457,217. 
This year the monthly profits have been at the rate of 
£500,000 per annum. The Corporation is associated with 
the Union Steel Corporation of South Africa, Ltd., and 
several smaller concerns, holding much of the shares. 
Safeguarding against dumping and with the agreement 
with the overseas steel makers puts the Corporation in a 
most favourable position. Through this agreement the 
price level of steel products in South Africa can only vary 
between the maxima laid down in the international 
agreement, and the minima provided by the c.i.f. scheme. 
All provisions for interest on the redemption of debentures, 
overhead administration, depreciation of plant, &c., 
have been made, and amount to £110,620 and £30,790 
respectively for the first two items. The amount for 
depreciation spent from January, 1935, to April, 1936, 
was £267,269, including maintaining the plant in first- 
class working condition. This is charged against revenue 
and is included in the production costs. 


8.A. Torbanite Company’s Capital Increased by 
£250,000. 


At an extraordinary general meeting of the 
South African Torbanite Mining and Refining Company, 
Ltd., held on June 22nd, resolutions were unanimously 
approved increasing the capital from £750,000 to £1,000,000 
by the creation of an additional 500,000 shares of 10s. 
each and the issue of 295,000 of these shares at 15s. each to 
shareholders in the proportion of one share for every five 
held. In consideration for underwriting this issue the 
Anglo-Transvaal Consolidated Investment Company and 





the British Burma Petroleum Company will each receive 
options for two years to take up 75,000 shares of the 
increased capital at 15s. per share. Mr. W. P. Jones, who 
presided, said the increase of capital was considered advan- 
tageous in order to enable the company to expand its 
operations and take advantage or widen the scope of 
activity opened up. In reference to the developments in 
the economical production of oil from coal, Mr. Jones stated 
that several petrol factories had already commenced 
operations in Germany and are producing petrol. A con- 
siderable tonnage of Ermelo coal mined by the company 
had been shipped to Germany and tested there and in 
Hungary, with a view to ascertaining its suitability for the 
production of synthetic gas to be supplied to the petrol 
process plant. Those tests have given very satisfactory 
results. The chairman indicated other directions in which 
additional capital would be needed. It was stated that 
in two or three months time Satmar will place on the 
market a blended motor spirit at the same price as ordinary 
petrol. In England similar super-petrol is sold at 2d. or 
2}d. a gallon above the ordinary price. It may be added 
that owing to unforeseen factors the completion of the 
plant is six months or so behind schedule, but progress 
now is satisfactory. The company has made arrangements 
with the South African Iron and Steel Industrial Corpora- 
tion to take its benzol production and with the National 
Maize Products, Ltd., for supplies of alcohol. Owing to 
initial difficulties incidental to new industries the plant 
has had to be shut down frequently for adjustments. 
Actually, based on its running time, the percentage of 
production to rated capacity would be 51 per cent. The 
retorts at Ermelo are now functioning at between 90 and 
100 per cent. of their guaranteed “‘ throughput.” Stocks 
of torbanite oil at Ermelo are rapidly accumulating and 
deliveries to the refinery at Boksburg have taken place 
and arrangements have been made with the railway for 
regular supplies of rail tank cars between the retorts at 
Ermelo and the refinery at Boksburg. 


Fuel Research Institute. 


South Africa’s Fuel Research Institute, in its 
annual report, expresses regret that the Government 
declined the request for more money to accelerate the 
survey of the fuel resources of the Union. The Board 
emphasises that such a survey—of which the coal survey 
is an integral and predominant part—is a matter of 
national importance. The aspects of the survey are three- 
fold—geological, chemical, and physical. The Institute 
is concerned with the two latter sides of investigation, 
and the rate at which work proceeds in the three branches 
should be equal. The Geological Survey Division of the 
Mines Department is able to proceed at a rate which is 
greater than that possible by the Institute with its present 
limited resources. To study the proper utilisation of 
South African fuels it is essential to obtain a knowledge of 
the location, quantity, and quality of the resources, and 
for that purpose it is necessary to carry out much detailed 
work, both in the field and in the laboratory, which in 
course of time may have to include a programme of 
drilling in areas which are, as yet, unexploited com- 
mercially, and without proper financial assistance the 
Board’s plans cannot be carried out in full. The proved 
coal resources, which are known to contain seams which 
are specially suited to certain industries, such as hydro- 
genation, coke production, gas making, &c., are not 
inexhaustible, and unless some means are devised for 
fostering the limited reserves of these types of coal it is 
feared that the position in the future may well become 
difficult. The Institute’s work on the coal survey and 
investigations into the coal resources of the Union have 
been continued throughout the year, not merely to ascer- 
tain how many million tons of coal exist, but a very careful 
study and classification of the different seams is involved, 
in order to determine the various uses to which the coal 
can be put, such as hydrogenation, coking, gas making 
properties of different seams, and so on. Specific tests 
as to the coking and gas making properties of different 
seams have been continued and the extension of the 
studies into these aspects of fuel research will undoubtedly 
prove of great benefit to users of coke and the producers 
of coal gas. Researches into the hydrogenation of coal 
and oil have revealed that the Union possesses coals 
suited to the extraction therefrom of fuels and oils by the 
hydrogenation process. It is proposed to have tests 
carried on abroad on such coals as have shown amenability 
to hydrogenation, and it is hoped that the results of these 
tests will enable the Institute to give quantitative data 
as to the yield of motor spirit from coal from certain 
selected seams. Internal combustion tests, which were 
carried out by the Institute during the latter part of the 
year 1934 and the first few months of last year, have 
shown that gas produced from charcoal can be economically 
and satisfactorily used as a fuel for internal combustion 
engines at high altitudes, but it is still necessary to carry 
out observations over long periods of running under actual 
working conditions before producer gas can be definitely 
recommended for road transport purposes. 


Safety Devices for Flying. 


Further aids to flying at the big airports have 
been decided on by the Minister of Railways and 
Harbours and Defence, Mr. O. Pirow. The most 
interesting improvement contemplated is the erection 
of an aerial’ wireless beacon on Robbin Island, to 
avoid the dangers of a blind approach by air to Cape 
Town. The effect of the wireless beacon will be the same 
as that of a big lighthouse, except that it will send out 
electric instead of light rays. It will enable airmen to 
locate and fly over Robbin Island when there is a heavy 
fog near the surface, or, if necessary, at night time with 
almost 100 per cent. certainty. This innovation will 
be in addition to the “ blind” landing equipment to be 
installed at Wingfield aerodrome. Direction finding and 
other wireless assistance throughout the Union is also to 
be considerably improved. Satisfactory direction finding 
is dependent to a large extent on exhaustive calibrating 
around all the principal airports. One of the Administra- 
tion’s Junkers seven-seaters, with the necessary technical 
personnel, is at present engaged in this work. The Govern- 
ment is also contemplating the removal of the existing Cape 
Town wireless station to a site where better results can be 
obtained. 





Another Rubber Factory. 

Another rubber factory employing several 
hundred South Africans will probably be built at Port 
Elizabeth soon. The Firestone Tyre Company has already 
almost completed a factory at that town for the manu- 
facture of tires, and now two senior officials of the Goodrich 
Rubber Tyre Company have recommended to that com- 
pany that a factory be built at the same place. Messrs. 
J. C. Herbert, vice-president of the Californian Company, 
and 8. M. Kipps, chief constructional engineer, who 
recently toured South Africa, are satisfied that the pro- 
spects are sufficiently attractive and that the factory 
should be located at Port Elizabeth. No decision is expected 
for some weeks as a good deal of preliminary costs and 
estimates have to be drawn up. r. Herbert, when in 
Durban, stated that the size of the factory would, to 
some extent, be determined by the potential market, but 
he thought he could say the capacity would be 500 motor 
car tires and tubes a day. 


New Tugs for Union Ports. 

Tenders are now being called for by the Railways 
and Harbours Administration for the building of the three 
powerful tugs for Union harbours for which the money 
was recently voted. British firms are being asked to 
tender. The tugs are to be similar to the two already 
under construction in British yards, one of which is to 
be stationed at Cape Town and the other at Durban. 
The estimated cost of each of the latter two tugs will be 
about £47,500. They will probably be delivered in Union 
waters about the middle of next year. 


Electrification of Railways. 

The electrification of the railways on the Rand 
is expected to be completed by March of next year. The 
whole scheme will cost £1,000,000. The total number of 
Europeans employed is 366. Seventy-two electric motor 
coaches have been ordered at a cost of £340,000. The 
rolling stock for the use of the electrified system is being 
manufactured overseas, but in the railway workshops 
166 coaches are being converted to electric traction. The 
81} route miles of track to be electrified on the Rand is 
equivalent to 2304 miles of single track. 








International Association for 
Testing Materials. 


Ar its first Congress, held in Ziirich in September, 
1931, the International Association for Testing Materials 
accepted an invitation from the Committee representing 
British members to hold the next Congress in Great 
Britain, and recently the Permanent International Com- 
mittee approved the suggestion submitted by the British 
Committee that the Congress should be held in London 
from April 19th to 24th, 1937. The object of the Con- 
gresses held by the International Association for Testing 
Materials is to obtain international co-operation in the 
study of materials and their testing, and to provide 
facilities for the exchange of views, experience, and know- 
ledge with regard to all matters connected with this sub- 
ject. The London Congress should be of considerable 
scientific and industrial importance, particularly in view 
of the length of time which has elapsed since the study and 
testing of materials were last reviewed on an international 
basis. The proceedings will be based on selected papers, 
which, by invitation of the Group Presidents appointed 
by the Permanent Committee, have been contributed by 
leading authorities in their respective fields in the prin- 
cipal countries throughout the world. Most of these 
invitations have been issued and approximately 150 
papers are already promised. The organisation of the 
Congress has been undertaken by a Congress Organising 
and Reception Committee, which consists of the British 
Committee of the International Association for Testing 
Materials and representatives of many leading British 
technical institutions, scientific societies, and industrial 
organisations. The Executive Committee of the Congress 
Organising Committee is composed as follows :—Sir Frank 
Smith, Secretary of the Royal Society of Great Britain 
and Secretary of the Department of Scientific and Indus- 
trial Research (Chairman); Sir William Larke (Vice- 
Chairman); Sir Harold Carpenter, F.R.S.; Sir Alexander 
Gibb, F.R.S.; Dr. H. J. Gough, F.R.S.; Sir Nigel Gresley ; 
Sir Clement Hindley; Mr. K. Headlam-Morley (Hon- 
Secretary). 

Sir William Bragg, President of the Royal Society and 
Director of the Royal Institution of Great Britain, has 
consented to be President of the London Congress. 

The subjects selected for discussion at the Congress 
are divided into four groups dealing respectively with 
Metals, Inorganic Materials, Organic Materials, and 
Subjects of General Importance. The following sub- 
divisions of these groups have been adopted :— 

Group A, Metals: President, Professor C. Benedicks, 
Sweden; Vice-President, Dr. H. J. ‘Gough, F.R.S., 
Great Britain. Behaviour of Metals (mechanical and 
chemical) as dependent upon temperature, particularly in 
regard to high temperatures ; Progress of Metallography ; 
Light Metals and their Alloys; Wear and Machinability. 

Group B, Inorganic Materials: President, Professor 
E. Suenson, Denmark; Vice-President, Direktor P. K. 
van der Wallen, Holland. Concrete and Reinforced 
Concrete ; Erosion and Corrosion of Natural and Artificial 
Stone ; Methods of Testing Ceramic Bodies. 

Group C, Organic Materials: President, Dr.-Ing. R. 
Barta, Czechoslovakia ; Vice-President, Professor Roos- 
af-Hjelmsiter, Sweden. Textiles; Wood Cellulose ; 
Timber Preservation; Ageing of Organic Materials ; 
Colours and Varnishes. 

Group D, Subjects of General Importance: President, 
Monsieur H. Rabozée, Belgium ;, Vice-President, Pro- 
fessor Dr. M. Ros, Switzerland. Relation between the 
results of laboratory tests and behaviour in use and 
service; the bearing of recent advances in physics and 
chemistry on the knowledge of materials ; the properties 
of materials for the thermal and acoustic insulation of 


buildings. 
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Markets, 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 


A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Continental Markets. 


The iron and steel industry in France remains 
under the influence of political uncertainty and most new 
business in iron and steel has been on Government account. 
Steel prices are unstable and further changes are expected 
to be announced shortly for the month of September. The 
question of paid holidays and the forty-hour week makes 
the position increasingly difficult for producers. The 
figures for the June output of pig iron at 470,000 metric 
tons were the lowest so far this year. Prices are firm and 
will remain unchanged until the close of the month. The 
output of steel in June at 505,000 tons was the lowest 
monthly total fora year. The outturn of semis was 101,000 
tons, against 123,000 tons in May, whilst the total pro- 
duction of finished products was 342,000 tons, against 
399,000 tons. In Belgium the recent improvement in the 
home and export demand for iron and steel has been well 
maintained, in spite of the higher prices now in force in 
the inland market. The increases amount to 50f. per 
ton for most finished products, 25f. for ingots, blooms and 
billets, and to 50f. for sheet bars. These advances will 
have to be approved by the Government. New business in 
pig iron is quieter and the June output at 174,284 tons, as 
compared with 258,284 tons in May, was smaller as a 
result of the strike. The British demand for semis has 
been so intensive during the past twelve months that 230,000 
tons above the quota tonnage have been shipped. So far 
there has been no indication of a supplementary quota for 
the second year, though it is quite possible that this may 
be found necessary. Conditions in Germany remain very 
firm as regards the export trade, with a satisfactory 
amount of new business. Producers have shown a general 
reluctance to accept orders for distant delivery, as an 
advance in prices is considered to be imminent. Steel 
makers claim that the present export rates are below 
production costs. The pig iron position remains unaltered, 
whilst the mills working on semis are running at capacity 
and all outputs are steadily cleared. The building trade 
is active and this is reflected in the keen demand for 
shapes. There was an intensive inquiry for plates and 
early delivery was difficult to obtain for the home trade, 
but export orders were quickly dealt with. It was reported 
that the export trade in tubes had reached record figures. 


British Iron and Steel Production. 


The British Iron and Steel Federation’s state- 
ment on production in July gives the output of pig iron 
as 661,100 tons, compared with 644,100 tons in the pre- 
vious month and 547,300 tons in July last year. The 
figure includes 144,700 tons of hematite, 386,600 tons of 
basic, 103,600 tons of foundry, and 9400 tons of forge pig 
iron. Steel production in July totalled 974,100 tons, 
against 965,900 tons in June, and 803,300 tons in July, 
1935. At the end of July there were 110 furnaces in 
operation, three having been blown in and five put out 
during the month. The report does not give details, but 
one furnace was blown in at the works of the Consett 
Iron Company, Ltd., one at Carron Company, and one at 
Colvilles, Ltd. The five put out of commission were at the 
following works :—Park Gate Iron and Steel Company, 
Ltd., the Staveley Iron and Coal Company, Ltd., the 
Barrow Hematite Company, Ltd., Carron Company, and 
Colvilles, Ltd. The following table gives the average 
monthly production of pig iron and steel ingots and cast- 
ings over a period of years, and the output for the past 
four months :— 


Pig iron, Steel, 
tons. tons. 
1913—Monthly average .. .. 855,000 638,600 
1920 *” » -- «+. 669,500 755,600 
1929 ” ” ‘ . 632,400 803,000 
1933 ” ” 344,700 585,300 
1934 re: Ka 497,400 737,500 
1935 * ” 535,500 820,200 
1936—April ou fe 629,800 984,200 
May.. 661,000 963,000 
June 644,100 965,900 
July.. 661,100 974,100 

Pig Iron. 


Although there was perhaps a slight relaxation 
in the volume of new business in pig iron, active conditions 
continue to prevail at all the producing centres. In the 
Middlesbrough area consumption is on a large scale and 
some local concerns are still obtaining iron from -other 
districts. There has been some talk of enlarging the out- 
put within the next few weeks to meet the more intensive 
demand expected in the autumn. Ironmasters claim that 
their regular customers are being supplied against running 
contracts; but only a small surplus of foundry iron will 
be available for the open market during the next few 
months. Some consumers who fear inconvenience through 
inadequate supplies have shown eagerness to cover their 
requirements over the last quarter of the year. Producers 
of East Coast hematite find a ready market for the whole 
of their output and have received further requests for 
supplies from United States consumers. The ore position 
has caused some concern and sellers have definitely declined 
to discuss new business in foreign material. Their atten- 
tion during the past week has been entirely devoted to 
efforts to minimise inconvenience caused by delayed ship- 
ments of ore already sold. At the moment, consumers have 
sufficient supplies on hand to meet present needs, owing to 
the heavy imports on the Tees in July, which totalled 
213,008 tons, against 152,577 tons in June. In the Mid- 
lands furnacemen have experienced calls for large ton- 
nages by the makers of light and heavy castings. Follow- 
ing the large contracts recently placed for all descriptions 
of machinery, the demand for iron is expected to show a 
decided expansion throughout the autumn and winter 
months. During the past week forward booking has been 
greater and some contracts have been placed up to the 
end of the first quarter of next year. The recent fillip in 





the demand for special irons has been maintained. In 
the West of Scotland ironmasters accumulated a small 
addition to their stocks during the short holiday, but the 
output of the fifteen blast-furnaces is barely sufficient for 
current needs. Prices are firmly maintained for foundry 
but there has been some talk of a possible rise in prices 
for special irons. On the North-West Coast there has been 
considerable pressure for delivery of Bessemer . mixed 
numbers, prices of which are firmly maintained. A certain 
amount of fresh business has been circulating, but makers 
decline to commit themselves further until the position 
in regard to ore supplies becomes settled. 


The North-East Coast and Yorkshire. 


Holiday influences have not retarded activity 
to any extent on the North-East Coast; and operations 
continue at a good pace. In view of the large amount 
of work in hand there is increasing evidence that the 
capacity of the works will be exercised to the utmost 
limit for the remainder of the year, and several firms are 
bringing more plant into operation after the holiday. 
There was no abatement in the pressure for supplies of 
structural steel against contracts, whilst the volume of 
specifications for shipbuilding and railway material was 
again heavy. As regards pig iron, available supplies of 
Cleveland foundry and forge iron and East Coast hematite 
continue to be immediately absorbed. There are indica- 
tions that the recent scarcity of supplies of Cleveland 
has been overcome and larger tonnages are now available. 
So far there is no evidence of any seasonal falling off in 
shipments of iron and steel from the Tees during July, 
and it is expected that the completed figures for the month 
will be the highest this year. Unprecedented activity 
is reported in the Sheffield area, particularly in the steel 
and engineering trades, and there is continued active 
buying of all descriptions of steel. Basic and acid billets 
again met a heavy demand and a large turnover is reported 
in bars and strip. Business in wire rods has further 
expanded, whilst orders for structural steel have been 
received in great volume. Prices for all descriptions of 
steel have been well maintained. The firms in this area 
who have received Government contracts in connection 
with the defence programme are doing their best to carry 
out the work without dislocation of their ordinary business. 
Rolling mills and forges are running at capacity, and in 
some instances overtime has been found necessary. The 
production of steel is still increasing and the engineering 
branches are busily engaged. 


The Midlands and South Wales. 


Now that operations have been fully resumed by 
most concerns in the Midlands, inquiries for foundry and 
forge iron have increased. Structural steel and foundry 
products are also in demand, particularly for the engineer- 
ing branches, with prices generally held at the previous 
level. The resources of the wrought iron trade are more 
than equal to the increased demand for bars and strip, but 
common bars, used for the manufacture of nuts and bolts, 
are still difficult to obtain in quantities sufficient to keep 
works running at capacity. The reserve of orders in hand 
for re-rolled materials has been considerably reduced and 
in one or two instances the holiday was prolonged until 
the end of last week. Activity in special grades is greater 
than usual at this season of the year, but ordinary com- 
mercial lines do not figure prominently in output pro- 
grammes. Some concern is still in evidence with regard to 
supplies of semis. These leave no visible surplus and the. 
forward position is regarded as very uncertain. The agree- 
ment arrived at for collective action by European makers 
of thin sheets in the export trade is regarded with satis- 
faction. The demand for colliery steel remains rather 
quiet, but an advance in prices in the near future would 
occasion no surprise in view of the advancing costs of raw 
material. In South Wales the steel works’ holiday was 
shorter than usual, and on the general resumption of 
operations the outlook is promising. Fresh orders for 
heavy finished steel have come along rather slowly, but 
as the works in most cases are heavily booked forward 
producers are not perturbed. Prices for soft steel billets 
remain unaltered and re-rollers continue to show a keen 
desire to secure further supplies of British steel. The local 
demand for steel sheet and tin-plate bars has been more 
active and prices are firm. The overseas demand for tin- 
plates has recently been more encouraging, as a fair pro- 
portion of the inquiry has matured into business. Most of 
the works have a satisfactory number of specifications on 
hand and expect a steady increase during the next few 
weeks. The home demand for tin-plates has not declined. 
The export inquiry for galvanised steel sheets remains 
a disappointing feature, but improved conditions are 
expected when the new Cartel arrangements become fully 
operative. In the South Wales area the re-rolling works 
have experienced @ slackening in demand, and prices have 
an easier tendency. For small bars for export £7 10s. 
f.o.b. is quoted, and it is possible that on a good order 
this figure would be shaded. 


Current Business. 


Yarrow and Co., Ltd., Glasgow, have received an 
order from the London Passenger Transport Board for the 
supply of sixteen Yarrow land type boilers, with mech- 
anical stokers and other auxiliary plant, for the Board’s 
generating power station at Greenwich. The Caledon 
Shipbuilding and Engineering Company, Ltd., Dundee, 
have received an order from the Monarch Steamship Com- 
pany, Ltd., Glasgow, for a shelter-deck type cargo vessel 
of 9250 tons deadweight. Reciprocating machinery will 
be supplied by John G. Kincaid and Co., Ltd., Greenock. 
Cochrane and Sons, Ltd., Selby, have received orders from 
Hull owners for four trawlers. Subject to the settlement of 





Notes and News. 


Export quotations are 
be found on the next page. 


entrust the construction of the two surveying ships of the 
1936 naval programme to the Ailsa Shipbuilding Company, 
Ltd., of Troon. The machinery will be constructed by 
John I. Thornycroft and Co., Ltd., at their Woolston 
Works, Southampton. An order for a 9000-ton steamer 
has been secured by John Readhead and Sons, South 
Shields, from Andrew Weir and Co., London. The engines 
for the vessel will be constructed by the same firm. 
Lithgows, Ltd., Port-Glasgow, have received contracts for 
two cargo motor ships from the Hain Steamship Company, 
Ltd., London. Twenty-five steel oil tanks required by the 
Admiralty for Singapore have been ordered from the Tees- 
side Bridge and Engineering Works, Ltd., of Middles- 
brough. This contract will require 8000 tons of steel 
plates. The Cleveland Bridge and Engineering Company, 
Ltd., Darlington, have secured a £16,829 contract from 
Middlesex County Council for the reconstruction of Swan 
and Bottle Bridge, Uxbridge. The Department of Over- 
seas Trade reports that the following contracts are open 
for tender :—South African Railways and Harbours : 
steel work and extras for footbridges (Tender No. 985, 
Johannesburg, September 2Ist); extruded free-turning 
quality brass bars (Johannesburg, September 7th); supply 
and delivery of a coal pulverising unit complete with all 
equipment and spares for firing a furnace at the Uitenhage 
workshop with pulverised fuel (Tender No. 974, Johannes- 

burg, September 28th); quantities of copper and steel 
plates for locomotive boilers and perforated spark 
arrester mild steel — (Tender No. 972, Johannesburg, 
September 28th); 84-ton electrically driven portal jib 
cranes complete with electrical equipment and spares 
(Johannesburg, October 6th). 


Copper and Tin. 


In the copper market values quickly recovered 
the setback which followed the announcement that 
production was to be increased, and the advance appears 
to be justified by the excellent outlook for the metal. 
Occasionally there has been heavy selling and liquidation, 
but these offerings have been well absorbed. Buying by 
users was on a larger scale than of late and reports from 
the consuming centres in the United States are satis- 
factory, with indications of a further expansion. The 
domestic price for electrolytic in America is firmly held 
at 9} cents per lb., but in view of the accelerated demand, 
both in that country and in Europe, the realisation of 
10 cents per lb. for the metal may be seen sooner than is 
expected. Although copper prices have recently shown 
considerable appreciation, they are still comparatively 
low. The uses of the metal now cover a wide range of 
industries, and enormous tonnages are taken by the 
electrical and building trades, whilst the rearmament 
programmes in several countries call for still larger 
deliveries. Export buying of electrolytic on the New York 
market has been more active and up to 9.624 cents per Ib. 
has been paid, c.if. Europe.... The dull conditions 
ruling in the tin market were only to be expected, in 
view of the uncertainty regarding Siam’s export quota 
and the renewal of the restriction scheme. The recent 
substantial deliveries in the United States engendered 
@ certain amount of satisfaction, though in some quarters 
this large tonnage was not considered to represent actual 
consumption during the month, and it is thought that 
some of this metal was probably used to replenish stocks 
at consumers’ works. Consumers in this country have 
bought rather sparingly, and buying by America and the 
Continent also has been on a smaller scale. Since the pub- 
lication of the statistics some realisation has taken place, 
and values have given way to some extent. The outlook 
at present remains obscure, and until the problems that 
await solution are settled prices are likely to show more 
or less violent fluctuations. The policy of the Inter- 
national Tin Committee now seems to be centred upon 
the provision of adequate free stocks in each consuming 
centre. 


Lead and Spelter. 


The lead market has been exceptionally active 
during the past week and prices sharply advanced owing 
to the heavy and sustained demand from consumers. 
The situation in Spain has resulted in holding up exports 
of lead, and this has caused a considerable volume of 
bear covering by those who had hedged against purchases 
of Spanish lead on the Metal Exchange. Values have 
been further strengthened by the excellent home trade 
demand, together with active buying by Continental 
countries. All offerings have been readily absorbed 
and a firm undertone has prevailed.... Spelter prices 
suffered a severe setback on the news that the Zinc Cartel 
talks had failed, and current month sold down to £13 8s. 9d. 
The decision to end the negotiations was totally 
unexpected, as it was understood that the recent talks 
had been favourable. It is assumed that the British 
industry will now ask the Government to raise the duty 
on spelter imported into the country, and this suggestion, 
of course, may be opposed by the chief consuming 
interests. The negotiations to re-establish the Cartel 
commenced about nine months ago, but it was generally 
realised that extremely difficult problems needed solution. 
These included the question of the increasing German 
output, which, in 1935, totalled 124,000 metric tons, and 
may rise by a further 40,000 tons this year. It is under- 
stood that Belgium and Poland were strongly opposed to 
restriction, whilst France and Czecho-Slovakia sought to 
protect their domestic markets by a tariff. In the mean- 
time production has steadily increased, and the statistical 
position has gradually become less favourable. This may 
be partly attributed to the desire of the participants 
in the negotiations to secure a substantial quota had the 
allotments come up for consideration. At the lower level 
of values there was some bear covering and a steadier 
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Current Prices for Metals and Fuels. 











Makers’ official home trade prices per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
British Steelmakers : joists, 22s. 6d.: plates and sections, 15s. *For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 
t For South Africa and Foreign Markets 2s. 6d. higher. 





















































PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. , é } 
(Did Teesside Area) = at, Home. Rupert. Official Prices, August 12th. 
2 LASGOW AND DistRicT— £8. d. £8. d.]Qq 

N.E. Coast— £s. d. £8. d. Angles 90 0 *3 0 0 OFFER 
Hematite Mixed Nos.*.. 4 5 0.. .. 314 6 wy lle aan a CR ee» Cash .. .. .. «. .. 5. £38 7 6 to £38 8 9 
ROR SUSE G reise AEN Sig ape te 2 315 0 Seer ROTI rt} lh OR ra eae athe ‘a0 0 Three months... .. .. £38 12 6to £3815 0 

Cleveland— (D/d Teesside Area) Chamteale. . ice! ste. sree, Md Bam *8 5 0 Electrolytic .. .. £42 10 Oto £43 0 0 
No. 1 .. “ - 317 6.. .. 3 Rounds, 3in.andup .. 10 0 0. a9 Best Selected ye ai Bir- 
No.3GMB.. .. 1 315 0... co oo. Minder Bites, 17> 5057-04. 715 0 mingham .. 430 «0 
vse eae . “s . of re . oe ee we Flats, 5in.and under .. 9 7 0. 715 0 Sheets, Hot Rolled a he £70 0 0 
ehibKalenas Plates, fin. (basis) .. 9 ’ igh T8 5 O Home. Export. 
Staffs. (Delivered to Black Country Station) ” fein. Siren ky eet bg i. F Tubes, Solid Drawn (basis) .. 103d. 103d. 
North Staffs. Foundry.. 4 0 0 E Py Seiiarabbes® ce <0 a t nor »  Brazed (basis) .. .. lojd. 103d. 
at gin Ta ? ot : TR 5a LON ae ‘ssh al UM 9 0 0 | Brass— 
asic (Less 5/— rebate) . . 7 Boiler Plates . ate eT Se Ie ; ro Ingots, 70/30,d/d Birmingham £33 0 Oto £35 0 0 
Northampton— i Meee 
Foundry No. 3 SPENT H8 — South Wages AREA— £ s. d. £ s. d. : eps ere 
ales 8) 8, Sethe Dig iggtogeetsds | sis Angles Re We ye ie *8 0 0 Tubes, Solid Drawn, 2/1 Alloy 94d. 93d. 
. Tees. . =O =P . *9 0 0 »  Brazed Re 113d. 11}d. 
Derbyshire— ™ 
No.3Foundry .. .. 40 0. o Joists OF 16s. *8 0 0} Tr— 
Forge .. .. .. .. 315 0. - Channels. . 95 0. *8 5 0 Gaels sree apne. .. £184 5 Oto £184 7 6 
* 
ScoTLanp— wesraorn: Sin, and up ' , M ° . Three months... .. .. .. £181 2 6to £181 7 6 
‘ s ay ” 1 , § 2 _ . ele 1k 
Hematite, f.o.t. furnaces oR a Fate, Slo. and under 970. 710 0 RMON S oo <5. xhctye + nlnait sarees Metal Bie O18 16.20 
No. 1 Foundry, ditto .. 41 6.. .. = SrEreEr : £137 6 me aecjca 
" a - p> $ toy Gy. 47S : q 7 to £13 12 6 
No. 3 Foundry, ditto .. 319 0.. .. se Plates, jin. (basis) 910 0. t8 5 0 ye si ; 
Basic, d/d (Less 5/- rebate) 3.15 0 a ooh eehens: 915 0. +810 0 Aluminium Ingots (British) .. .. £100 to £105 

N.W. Coast— 4 5 64d/d Glasgow ee ve y n i 

Hematite Mixed Nos.*.. 44 11 0 ,, Sheffield ad jin. 27 : ios by may 900 
(4.17 0 ,, Birmingham é yiue 23 ce ale FUELS. 
* Less 5/- rebate. TRELAND—¥.0.Q. BEvrFasr. Rest or IRELAND. : 
akan : £8. d. £ 8. d. SCOTLAND. 
MANUFACTURED IRON. REET eof 9 7 6 | LANARESHIRE— Export. 
= sian Export. «atte ale ted teins pF 1 76 (f.0.b. Grangemouth)—Navigation Unscreened 14/— to 14/6 

Lanos.— £ s. d. £8. d. Ms Silo ofict na 945 0| Hamilton BM -0 6) 6. i se ee 5. 16/6 to: 86/- 
Crown Bars .. .. ..10 2 6.. .. 95 0 Channels... . 910 0.. orm: ¢ | Sete wee ee et ns we oe tn Oe Oo Oe 
See ee eS ee eS. 912 6 Rounds, 3in. we Spicy 0Oc Bue. 10 7 6] AyrsHIRE— 

i ea lo » underSin. .. 8 5 0. 8 5 0| (f.0.b.Ports)—Steam .. 13/- to 13/3 
Crown Bars .. .. .. 10 2 6 95 0 Plates, jin. (basis) .. 912 6. 915 0] Firesnrre— 

Best Bars .. .. .. 1012 6 912 6 og” RS 6 EPO tlio 0 0 (f.0.b. Methil or Burntisland)— 

MIpLaANDs— ” din, .. + 10,2 4. flo 5 0 Prime Steam... .. > +: ++ + . 14/9 to 15/- 
Crown Bars .. igip Ag ag 95 0 es I ek Re ee T1010 0 Unscreened Nexigntion irc hh) west OE tee 
Marked Bars (Staffs.) ec ip 12 0 0 » #ing.. .. .. 10 2 6. 10 5 0 bigi tae | 
No. 3quality.. .. .. 810 0. (f.0.b. Leith)—Hartley Prime .... ; 14/9 
No.4 » -- -. ++ 9 00. rat OTHER STEEL MATERIALS. Secondary Steam.. .. .. .. -- -- 14/- 

ScoTLanp— Home. Export. 
eames "23. SRE Se 9 6 0 Sheets. € sd. $s. d. ENGLAND. 
coin SN EDT ie ak ok. ap eee 915 0 10-G. to 13-G.,fior. ..10 5 0... .. 9 5 9 | YorKsHIRE, MaNOHESTER— 

N.E. Coast— 14-G. to 20-G.,d/d .. 1115 0.. .. 915 0 GE cM Deeeeepy > vs) Sa) “ss! tS Ry 
Common Bars .. ..10 2 6.. .. 9 2 6 21-G.t0%4-G.,djd ..12 00.. .. 10 0 0 RR IEE ve i's THA) =. NAR ee 
Bet Bers .. .. .. 1012 6.. .. 912 6 25-G. to 27-G.,d/d .. 1212 6.. .. 10 15 0 | NorrHuMBERLAND, NewoasTLE— 

Double Best a of ARS) Qa: 10 12 6 The above home trade prices are for 4-ton lots and over; Blyth Best nett 15/6 
enter ; 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots » Second.. .. .. +. ++ ++ ++ 14/6 to 14/9 
STEEL. 30s. per ton extra. pi: aa eeRtE. bins ansicre td bein eae 
LonpON AND THE SourH— Home. Export. Galvanised Corrugated Sheeta, Basis 24 G-— Unsereened .. .- -. -- -- -- ++ 18/6 to 15/- 
£8. d. £ s. d. 3 Home. £8. d. DurHam— 
BghenT 5 5 drt ere Re Ee *8 0 0 4-ton lotsandup.. .. 14 0 0 eG ch ndennins ¥s wes ye rae 14/8 
Masset ite ose 61; BAW Reis *9 0 0 2-ton to 4-ton lots oi BG 53)! Foundry Coke .. .. .- .. «. «. 24/6 to 26/6 
i * 
een . » lee hs ROO". an oo Under 2 tons jis) wet ad s@ SuxzvrreLp— Inland. 
my 107 el de ad pa : ; . fy 5 0 Export ; £12 7s. 6d. to £13 28. 6d., c.i.f. India. Best Hand-picked Branch .. 26/- to 29/- a 
rT) eerie oe ORT gine ; 2 ; Tin-plates. South Yorkshire Best .. .. 23/- to 25/- -- 
FI ‘on 5i ca = as e 596 “5 2 ve 20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. South Yorkshire sconds .. 20/- to 21/- _ 
pork a metatans ‘ . Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 0s. 0d. Rough Slacks... .. Mf to 12/- - 
Plates, jin. (basis) .. 912 6. 78 5 0 Billets. £s. d. Nutty Slacks efi x sa . 10/- to 11/- 
Mrs, 20 oe EM» TS 10 0 Basic (0-33%to0-41%C.) .. ..7 5 0 
eines. co.sewl 1 Sago +815 0 |. Medium (u- 42% to 0- 60% C.).. 18)" Carpirr— SOUTH WALES. 
e fein. oof 2 478s PABA T9 0 0 » Hard (0-61% to 0-85% C.) 8 5 0 Steam Coals : 
a Os. MSE Seas. 900 ns » (086% to 0-99% C.) 815 0 Best Admiralty Large... .. .. -. .-- 19/6 

NorrH-East Coast— £s. d. £ s. d. » (1% C. and up) stayacte Tae ait Best seaipp hen Gee ae Te vote iat o ae 
Angles “a *8 0 0 Soft (up to 0- 25% C.), 500 tonsandup 6 2 6 Best Dry Large oe. eeoytett ott 18/3 to 18/6 
Tees. . 10 0 0.. 9 0 0 Rails, Heavy, 500-ton lots, f.0.t. 810 0 CEI: 08 ii necior Hits? oh reine to Ue 
Joista 97 6.. *8 0 0 » Light, f.0.t... sh 710 0 Bunker Smalls .. -- -- -- +. ++ 13/ was 
Gis. 950. *8 5 0 Cargo Smalls... .. 0-2 65 0-5 ee we _— = 
Rounds, 3in. iad wy 0°08 *.: *9 0 0 Dey Nuts *) NRF hs. Piles SL See AY) nei 

» under 3in. ek ee ee 715 0 Foundry Coke Fo Sor FN, Sa esi, |: 
; Furnace Coke BGP, 0 SG CUP ee ee 
Plates, jin. (basis) 9 :fsr4:.3 78 5 0 FERRO ALLOYS. WAR ab pag its) Vea yale ee TCE 21/- 
op tele os isis 912 6.. +8 10 0 
Ff jin. .. Us pipe. gig +8 15 0 Tungsten Metal Powder.. .. .. 3/14 per lb. Swansza— patrite 
9 ae -10 2 6.. 79 0 0 Ferro Tungsten oe +e ee +e = 8f> por Ib. Anthracite 3 p 
*... . 915 0.. 900 Per Ton. — Per Unit. Best Large le ii ears 2 
Boiler Plates, fin... ei ee ee whe Ferro Chrome, 4 p.c. to 6 p.c.carbon £2110 9 7/- Machine- thnide Cobbles. PPO, OUP, NC ge Rl Sas 
o » SpeteSpa ares 7f- Nuts STITEROS Karsan: 7 Catgiaodaaiiane 
MrpLanDs, AND LEEDS AND DisTRICT— ‘ ie a 8pc.tolOpc. .. £21 0 0 7/- Beans 25/- to 35/- 
£8. d. fe d. » » Specially Refined .. Been hays as 19/- to 23/6 
—— pat, Pig 380 0) 6, =, = Max. 2 p.c.carbon £3310 0 —11/- Rubbly Culm... 11/6 to 12/- 
bendy ‘ ; “ te ; 4 ” ” + 1 p.c. carbon £36 5 0 1l/- 8 : 
° : ne team Coals 
a re *” 50 p.c. carbon £37 5 0 12/- i , IO BGs lao 
Channels. . . o¢ ene (O.. *8 5 0 carbon free .. 9}d. per Ib. ay thc racer, Me pe ® Pe i 
Rounds, 3in. end u up BOO: 5 lind Metallic Chiriepinsin i . 2/5 per lb. 5875 mai pitt igri 
» under 3in. wgiwaladane 8 9 ©7 Ferro Manganese (loose) 76 | 
: ,76p.c... £11 5 Ohome 
Flata, 5in. and under OB: 715 0| | Silicon, 45 p.c. to 50 p.c. .. £12 10 scale 5/- p.u. FUEL OIL. 
Plates, jin. (basis) Sue 2,. T8 5 0 x me 75.p.c. .. .. .- £17 0 Oscale 6/--p.u. ei odin yeti in bulk. 
ee = eae is SE gs 78 10 0 Vanadium .. .. .. .. 12/8 per lb. Tatens , f ld 
ney Ape .10 0 0.. #8 15 0 Molybdenum... .. 4/6 per Ib. Broliisie UE Coveenuauns tax'el 20. Yet’ gpllos. 
oe. ee .10 5 0.. 79 0 0 Titanium (carbon free) .. Od. per Ib. Ex Qcean Installation. Per Gallon 
Bi actrees 915 0. 900 Nickel (per tony er .. £200 to £205 Furnace Oil (0-950 Kenia) wlth) Jee 3id. 
Boiler Plates, jfin.. 7 ae: OD. — Cobalt ss am we. de eRe Cla gee Tb. Diesel Oil ... Saat ase ws 4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
An Employers’ Federation. 


Now that labour has acquired a dominating 
influence over industry and is exercising it in a manner 
that arouses grave concern for the future, employers are 
organising themselves for the protection of their own 
interests and for the safeguarding of the country’s indus- 
trial welfare. On the one hand, the Confédération Générale 
du Travail, which had always been looked at askance by 
the majority of workers on account of its revolutionary 
tendencies, has now become a collaborator of the Popular 
Front Government and has attracted into its ranks all 
classes of workers who flock to a union that is able to 
give them all they want. On the other hand, employers 
were associated within their own particular industrial 
centres, and many of those associations were affiliated 
to the Confédération Générale de la Production Frangaise, 
but the incompleteness of this organisation left it entirely 
powerless to react against the sudden labour movement 
that destroyed all the old relations between employers 
and theirmen. Protests by individual associations against 
social measures that placed employers at the men’s 
mercy were futile when not backed up by authority. 
It became evident that all employers throughout the 
country must be grouped to form a solid front against the 
labour front. The Confédération Générale de la Production 
Frangaise has, therefore, laid the foundation of a vast 
organisation which will comprise not only employers 
in industry, but also those engaged in trade. In this 
organisation there are thirty-one sections, each comprising 
employers’ associations representing groups of trades or 
branches of industry throughout the country. There is 
a central council of 150 members, and a permanent bureau 
composed of presidents of the thirty-one sections. Their 
object is to co-ordinate effort for the protection and 
advancement of commerce and industry, and to take 
what measures may be necessary for the defence of their 
interests. The name of the Confédération Générale de 
la Production Frangaise has been changed to the Con- 
fédération Générale du Patronat Frangais, or General 
Confederation of French Employers. 


Wagon Builders. 


In the annual report of the Association of Railway 
Rolling Stock Builders, the situation of the industry is 
described as critical in consequence of the cessation of 
orders from home railway companies and of the new 
labour charges which threaten to complete its discomfiture. 
During the past five years the number of hands employed 
in locomotive and wagon building shops has fallen from 
25,000 to 8500, and the value of orders has declined 
from 1572 million francs to 350 millions. Builders 
imposed upon themselves the sacrifice of keeping men 
on as long as they could, and now the social laws giving 
to men higher wages, the forty hours week, and holidays 
with full pay have thrown the industry into complete 
confusion. Export business is out of the question. The 
only remedy, says the report, is to relieve the industry of 
taxation and transfer to wagon builders the money paid 
to unemployed men for whom they might provide work 
on export orders. At the same time, it is suggested 
that import duties on foreign rolling stock should be 
raised and quotas revised. The report also deals with a 
question that is frequently brought up by French com- 
mercial and industrial groups to the effect that something 
must be done to adjust conditions of trade with the 
Colonies and Protectorates which are at present subject 
to international agreements that give equal commercial 
advantages to foreigners. 

Railway Deficits. 

Locomotive and wagon builders are suffering 
from the serious financial situation of the railway com- 
panies which are obliged to make the best use of existing 
rolling stock by repairing and transforming it in their 
own shops. The railway deficits are increasing. In 1935 
they totalled 4012 million francs, notwithstanding the 
reduction in wages by Government decree during the 
second half of the year. This reduction was counter- 
balanced by a fall in traffic receipts of 1068 million francs. 
All the wage and other cuts that were made in August of 
last year have been restored, and it is estimated that the 
further increase in wages and charges will bring the total 
deficit this year to something like 6000 million francs. 
The railway companies can do nothing. They are unable 
to advance railway rates without Government approval, 
and the Government has announced that measures will 
be taken to prevent any increase of living costs that will 
nullify the advantages of higher wages. As a corollary 
to the forty hours week specially reduced rates have been 
fixed by the Government for workers and their families 
taking holidays. The companies are doing their best to 
meet a difficult situation, but they can hope for no relief 
until the problem of road and rail transport has been 
definitely worked out on the lines of the organisation 
that was given force of law by decree more than two 
years ago. 

The Paris Exhibition. 

The change in the French social system will 
have no effect upon the Paris Exhibition next year, except 
that there is some speculation as to how the extra cost 
of laying it out will be met. That cost is borne by the 
State and the Paris Municipal Council, within prescribed 
limits, but with higher wages all round it is obvious that 
the limit will be largely exceeded, and the financial 
problem is once again under serious consideration. In 
view of the home and foreign demands for space the area 
covered by the Exhibition has been extended. The 
British Government will participate with a pavilion at 
the corner of the Pont d’Iéna and the Quai d’Orsay on a 
space of more than 75,000 square feet, nearly one-half 
of which will be covered, and British exhibitors will 
also be entitled to stands in the international pavilions. 
British participation should not be influenced by present 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


449,765. December 3lst, 1934.—Sream Separators ror HiGcH- 
PRESSURE PxLAantTs, Witkowitzer Bergbau und LEisen- 
hiitten-Gewerkschaft and K. Rochel, Mahrischostrau 10, 
Vitkovi 1 ny, Czecho-Slovakia. 

This separator is intended for the removal of expansion water 
from high-pressure steam power plants in which the steam is 
expanded in a plurality of stages, the last portion of the expan- 
sion extending into the wet steam region. The separator com- 
prises a plurality of forwardly and downwardly inclined sheet 
metal strips arranged in spaced relationship in a conduit through 
which the partially expanded steam passes prior to its final 
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expansion, the lower edges of the successive strips underlying 
the upper edges of the next strips following them in the direction 
of flow of the steam to form a preferably plane grating with 
straight slot-like passages extending horizontally across the 
entire cross section of flow, so that the steam flowing through 
the conduit is sharply deflected and forced to flow rearwardly 
and upwardly through the straight passages between the strips 
in a number of thin separate layers, while the particles of water, 
which tend to retain their original direction of flow, impinge 
upon the strips and are deflected downwardly on the upstream 
side of the grating.—June 30th, 1936. 


ELECTRICAL APPLIANCES. 


449,867. December 31st, 1934.—ELEcrricaL CONDENSERS, 

Marconi’s Wireless Telegraph Company, Ltd., Electra House, 

Victoria Embankment, London, W.C.2. 

This is a condenser for radio purposes characterised by its 
small size as compared with its capacity. It is formed of strips 
of metal and paper wound into a roll together, with the edges 
of the metal strips protruding. The roll is covered by a casing of 
either paper or metal and the connections are made by wires 
AA, which are so bent that they make contact with the edges of 
the metal strips. In practice with a condenser inserted in a 
tubular paper container and impregnated in a suitable mineral 
wax, a capacity up to about 0-1 microfarad at 200 volts is 
obtainable when the size is such that the container is about 
l}in. long and about $in. internal diameter. Again, if a similar 
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condenser element is disposed in a metal tube of the same size 
as that just mentioned and imp ated with an oil having the 
same dielectric constant as mineral wax, up to about 0-1 micro- 
farad at 500 volts can usually be obtained. As a result of 
numerous experiments it has now been found, according to the 
inventors, that if (as is done when carrying out the present 
invention) a similar condenser element is di in an insu- 
lated metal tube in spaced relation to the inner walls thereof 
and then impregnated with an oil a a higher dielectric 
constant than mineral wax and subsequent M sealed, a capacity 
of approximately 0-20 microfarad at 500 volts may be obtained 
without increasing the size of the condenser proper or altering 
the elements thereof.—June 30th, 1936. 


449,934. May 15th, 1935.—Exzcrricat Connections, The 

General Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2, and 8. M. Duke, Research Labo- 
ratories of the G.E.C., Wembley, Middlesex. 

The idea of this invention is to provide an electrical connec- 

tion between two metallic parts which will remain effective at 
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all temperatures, even if the two parts are made of different 
metals. The construction of the joint is obvious in the drawing, 
but the essential feature is that the a of the cone should be 





as the pl 
tion as follows :—Since C D B are all of the same material, their 
expansion or contraction with heat (so long as their temperature 


C. The inventors explain the action of the connec- 


is uniform) will not remove the apex from the plane passing 
through the inner face of B. The plane A will always coincide 
with this plane and therefore will always pass through the 
apex of the cone. Again, the expansion or contraction of E 
(so long as its temperature is uniform) will not remove the apex 
of the cone from the plane A. Consequently, however C and 
E expand or contract (so long as the expansion or contraction 
is uniform) the apices of the male and female cones will always 
coincide ; moreover, the angles of the cones will remain un- 
altered. Consequently, the ) oo of the two cones will always 
remain in contact ; the only effect of expansion or contraction 
will be to make the faces of the cones slide over one another.— 
July 7th, 1936. 


449,947. May 30th, 1935.—ELzcrroLtytTic CONDENSERS, 
Dubilier Condenser Company (1925), Ltd., Ducon Works, 
Victoria-road, North Acton, London, W.3. 

This invention relates to electrolytic condensers and has 
as its main object to provide an electrolytic condenser with an 
improved electrolyte. In a preferred method of preparing the 
electrolyte, 60 parts of glycerine or ethylene glycol are mixed 
with 40 parts of a citrate, such as citric acid or ammonium citrate, 
and boiled until all the citrate has been taken up by the alcohol, ° 
the resultant chemical action producing a glycerol or glycol 
citrate. Conveniently the mixture of the alcohol and the citrate 
is heated in an open aluminium vessel until it reaches a boiling 
pe temperature of approximately 250 deg. Fah. During 

iling all the citric acid is taken up by the alcohol, the boiling 
being continued for about ten minutes after the completion 
of this reaction. The electrolyte is then ready for use. The 
prepared electrolyte may be used to impregnate condensers of 
the so-called dry type in the manner usually employed with 
other electrolytes, for example, by applying the electrolyte, 

preferably in the form of a paste, to one or more layers of a 

porous or foraminous material which is then disposed between 

the electrodes, or it may be used in a wet electrolytic condenser. 

When the electrol is used for a wet electrolytic condenser 

it may be advisable to thin the solution by increasing the 

amount of glycol (or glycerine) or d ing the t of 
citrate. Alternatively, or in addition, distilled water may be 
added, the amount of distilled water required varying widely 
in accordance with the shape of the positive plate and/or the 
closeness of the convolutions in the case of a wound condenser, 
that is, in the space available between the surfaces of positive 
electrodes for permitting the escape of gases.—July 7th, 1936. 





DYNAMOS AND MOTORS. 


March 6th, 1936.—Smat~L SyNcnRonovs Morors, 

. Horstmann and the Horstmann Gear Company, 
Ltd., Newbridge Works, Bath. 

This motor is of the type which may be used for driving 

synchronous clocks and such like devices. It has a toothed 

stator A (the teeth and winding of which are not shown), and a 
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per t magnet ar B, with several pole pieces at 
either end, The direction of rotation of such a motor is indeter- 
minate, so a paw! catch C is mounted on the shaft to prevent the 
armature starting in the wrong direction, but allows free move- 
ment the other way.—July 6th, 1936. 


449,951. January 3rd, 1935.—ELEcTRICALLY OPERATED 
Brakes, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

This is a brake which is intended for service in connection 

with lift motors and similar cases, where the motor must be 

stopped quickly but gently. The motor is shown at A and the 
two parts of the conical brake at B. In the same electrical 
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circuit as the main motor there is a small motor C, driving an 
impeller D. When the main motor is started up the small 
motor also starts and its impeller creates a pressure in the oil 
chamber E. The diaphragm F then opens the clutch against the 
pressure of the spring G. The reverse takes place when the 








economic difficulties. 





at the plane of the surface A. The nut B is also of the same metal 





motor is switched off and the brake operates gently.— July 3rd, 
1936. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


449,883. January 10th, 1935.—CENTRELESS GRINDING 
Macuings, A. Scrivener, 875, Tyburn-road, Birmingham. 
This is a machine for grinding the screw threads on bolts, 
studs, &c. The work piece is shown at A and the serrated 
grinding wheel at B. The directions of rotation are indicated 
by the arrows. C is a rest upon which the screw rests while it 


N°449.883 
Fig | 








is being ground, as shown in Fig. 2. It is backed up by the cam 
D, which is so formed that it offers up the screw to the grinding 
wheel during one revolution of the screw and then allows it to 
fall back behind the rest C. The control finger E, which has a 
serrated end, sets the screw in proper relation with the grooves 
in the grinding wheel.—July 6th, 1936. 


LIGHTING AND HEATING. 


449,862. February 25th, 1936.—E.ecrric Arc Lamps, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

According to the invention, there is provided a high-pressure 
metal vapour are lamp, the envelope of which is adapted, for 
ensuring normal operation, to be arranged in a position in 
which its longitudinal axis is disposed vertically, said envelope 
containing a quantity of vaporisable metal and a pair of elec- 
trodes disposed on the vertical axis, the upper electrode being 

located at a + rena greater 
distance from the top of the envelope 
than the lower electrode is from 
the bottom, the diameter of the 
envelope opposite the upper elec- 
trode being greater than its diameter 
opposite the lower electrode, and 
the portion of the envelope between 
the electrodes i ing substanti 
ally uniformly in diameter from the 
bottom to the top. The distance 
from the are sustaining surface of 
the upper electrode to the upper 
end of the envelope is conveniently 
at least twice and preferably 
approximately three times the 
distance from the arc sustaining 
surface of the lower electrode to the 
lower end of the envelope. More- 
over, it is recommended that the 
diameter of the envelope opposite 
the arc sustaining surface of the 
upper electrode should be at least 

25 and preferably approximately 

50 per cent. greater than the dia- 

meter of the envelope opposite 

the arc sustaining surface of the 
lower electrode. An advantage of 

a lamp constructed according to 

the invenfion is that, because of the comparatively uniform 

temperature throughout the envelope at operation, it 
makes possible the operation of the lamp at temperatures 
rather close to the softening point of the glass used for the 
envelope, which, in turn, permits the attainment of the desired 
high vapour pressures. In high-pressure lamps having envelopes 
of conventional shapes, the temperature difference in different 
parts of the envelope is so great that when the hot portion is 
kept safely below the softening point of the glass envelope, the 
comparatively cooler portion is at too low a temperature to 
provide the desired high pressure, because of the condensation 
there of the vaporisable metal. The construction of the lamp 
can be easily followed in the drawing.—J/uly 6th, 1936. 


449,884. January 10th, 1935.—Raptators, W. J. Still, 19, 
Denbigh-road, Eating, London, W.13. 

This radiator is formed of a series of flat indented tubes A A, 

which are spaced apart by flattened helical coils of wire B B. 
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The whole arrangement is sweated together with solder. At the 
points C, where the coils are doubled back, the wire is flattened 
out, and an interesting description of how the coils, and the 
whole radiator, are made is given in the specification.—July 6th, 
1936. 
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AERONAUTICS. 


449,876. January 3rd, 1935.—Hypravu.tic LockInG GEAR FOR 
UNDERCARRIAGES, G. H. Dowty, 17, Lansdown-crescent, 
Cheltenham. 

This is a valve arrangement for controlling the operation of 
hydraulie jacks used to manipulate the undercarriages of air- 
craft and similar purposes. The jack which is to be rendered 
irreversible comprises a piston A in cylinder B, with operative 





pipe line C coming from a source of pressure (not illustrated), 
and the cylinder B has, on the other side of piston A, a con- 
nection pipe D. To the pipe C there is connected a by-pass E 
leading to one side of a sliding plunger F in a cylinder of a valve 
body G. Also within body G is a ball non-return valve H co- 
operating with a circular seat. The valve H is spring-closed. 
Between valve H and plunger F lies a slidable push rod J so 
that the valve can be opened by the plunger. The pipe D leads 
to one side of the valve H, and from the other side leads a pipe K 
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to a reservoir L, which may be constructionally associated with 
the source of pressure. Now assume the jack piston A to be 
down, i.e., the jack to be extended, it cannot contract by 
external hanical load b the liquid above the piston A 
finds no exit, the valve H being closed. Even if the jack were 
semi-contracted or otherwise positioned this locking would 
apply. Now eapeee that the user wishes to contract the jack 
A B hydraulically, he does so by applying pressure in the pipe 
line C ; again this pressure by itself cannot contract the jack, 
but, of course, it acts in the by-pass E, and having sufficiently 
built up, by means of the plunger F, opens the exit valve H, 
whereafter the jack can contract. The jack is then in a position 
to re-extend by gravitational or mechanical means simply by 
sucking open the exit valve. The effective areas of the plunger 
F and valve H are, of course, so chosen that the plunger will, in 
fact, open the valve.—July 3rd, 1936. 





METALLURGY. 


450,089. December 7th, 1934.—A Cast Iron ALLOY FoR 
Cutt Castine, Fried. Krupp Grusonwerk Aktiengesell- 
schaft, Magdeburg-Buckau, Germany. 

This invention relates to a cast iron alloy for chill casting. 
In a known cast iron alloy with the usual centents of carbon 
(2 to 4 per cent.), silicon (0-25 to 2 per cent.), and manganese 
(0-25 to 2 per cent.), the surface hardness and strength of the 
alloy is increased by an addition of nickel, which is due to the 
fact that an addition of about 4-2 per cent. Ni (and more) in 
the chill cast iron produces the martensitic formation of the 
mixed crystals. The chilling depth of the chill cast iron, how- 
ever, is reduced by the nickel in exactly the same way as by the 
silicon, as the nickel has a graphite-forming effect, so that with 
the aforesaid nickel content the chill-hardened castings would 
solidify in the purely grey state. Consequently, with such chill 
cast alloys it is necessary to add an element which increases 
the chilling depth and op the graphitisation. Such an 
element is chromium, for which reason chromium is also added 
in the case of the known cast iron alloy, the ratio of the nickel 
to the chromium being 2 or 3: 1, preferably about 2-5:1. In 
practice it has been found that the chromium, which to the caster 
is an undesired attendant of iron, not only renders the reading 
off of the chilling depth an operation requiring great care, owing 
to the hardly noticeable graphite points in the transition zone, 
but also makes the iron thickly liquid, which easily leads to the 
formation of pores and oxide. The good properties generally 
brought about by the nickel, above all, the good workability 
of the iron solidifying in the grey state, are practically com- 

letely destroyed again by a substantial addition of chromium. 

he invention is based on the principle of replacing the nickel 
partially by manganese, which also acts on the conversion of 
the mixed crystals in such a manner as to form martensite in 
the same way as nickel, but in contra-distinction to nickel, 
increases the chilling depth, that is to say, it promotes the 
carbide formation and renders it possible to dispense with 
chromium. A martensitic cast iron alloy according to the 
invention contains 2 to 4 per cent. carbon, 0-25 to 2 per cent. 
silicon, 1-2 to 2-5 per cent. nickel, and a proportion of man- 
ganese varying inversely to the proportion of nickel from 

5-9 to 3-6 per cent.—July 7th, 1936. 


MISCELLANEOUS. 


N°449,771 


449,771. January 2nd, 1935.—Drvine 
Dresszs, Sir R. H. Davis, 187, 
Westminster Bridge-road, London, 
8.E.1 


This invention is concerned with 
diving dresses of which the gloves are 
detachable from the sleeves. The glove 
is drawn up over the sleeve and a 
tight joint is made by the rubber 
ring A. A special feature is the pro- 
vision of a grooved metallic sleeve B 
at the junction, which takes the 
pressure of the closing ring and thus 
avoids impedance of the circulation 
in the hand of the diver.—July 2nd, 
1936. 





450,206. November 14th, 1935.—GertaTiInisInc Hypro- 
CARBON O11s, J. de Granville, 11, Rue Lord Byron, Paris, 
France. 

This invention relates to an improved method of | greene 
hydro-carbon oils. The method includes the steps of dispersing 
a hydro-carbon oil in an aqueous solution of a soluble salt of 
alginic acid, for example, an aqueous solution of sodium alginate, 
and then treating the Igion thus obtained with an acid 
capable of neutralising the base and liberating the alginic acid. 
The alginic acid is precipitated in the form of fine tangled threads 
constituting a kind of network which imprisons the finely 
divided hydro-carbon oil, which may be liberated from its solid 
support by any suitable means, for instance, pressure, centri- 
fugal force, or application of a partial vacuum.—July]1 3th, 1936. 








Forthcoming Engagements. 





Secretaries of Inatitutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Monpay To Saturpay, Serr. 77TH To 127TH. 
Tutrp Wortp Power CoNFERENCE at Washington, D.C., 
U.S.A. 
WEDNEsDAY TO WepNeEsDAyY, Sept. 9TH TO 16TH. 
British ASSOCIATION MEETING at Blackpool. 
Monpay To Fripay, Serr. l4rx to 18TH. 
InstITUTE or MeTats.—Annual meeting in Paris. 
Monpay To Satrurpay, Sepr. l4rx to 19ru. 
INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. 
Fripay to Sunpay, Serr. 18rxH to 20rn. 
Association oF SpectaL LIBRARIES AND INFORMATION 
Bureavux.—Thirteenth Annual Conference at Balliol College, 
Oxford. 
Monpay To Saturpay, Sept. 2ist ro 267TH. 
Tron anp STeet Inst.—Autumn meeting in Diisseldorf. 
Tuurspay to Satrurpay, Serr. 24rH To 267TH. 
Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on “ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 








LAUNCHES AND TRIAL TRIPS. 





Hawnsy, steamship ; built by William Gray and Co., Ltd., 
to the order of Ropner Shipping Company, Ltd.; dimensions, 
440ft. 10in. by 55ft. 2}in. by 30ft. 2}in. Engines, double reduc- 
tion geared turbines, pressure 230lb. per square inch; con- 
structed by Central Marine Engine Works. Trial trip, July 30th. 


Crry or BEeNnaREs, steamship; built by Barclay, Curle and 
Co., Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 
509ft. by 62ft. 4in. by 43ft. 3in.; gross tonnage, 11,000. Engines, 
Parsons impulse reaction type turbines, pressure 275 lb. per 
square inch. Launch, August 5th. 

San Conrapo, motor ship ; built by Blythswood Shipbuilding 
Company, Ltd., to the order of Eagle Oil and Shipping Com- 
pany, Ltd.; dimensions, 460ft. by 59ft. by 34ft. Engines, 
eight-cylinder, four-stroke oil ; constructed by John G. Kincaid 
and Co., Ltd. Launch, August 5th. 

LarrpscrEst, motor ship ; built by Harland and Wolff, Ltd., 
to the order of Burns and Laird Lines, Ltd.; dimensions, 
238ft. by 37ft. by 31ft. Engines, two five-cylinder single-acting 
two-stroke airless injection. Launch, August 6th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Boutton Paut Arrcrart, Ltd., has now removed from 
Norwich to new works at The Airport, Wolverhampton. 

Mr. ALLAN G. Foster, M.I. Mech. E., has been appointed 
director and general manager of J. Browett Lindley (1931), Ltd., 
and general manager of the Campbell and Coborn Engine 
Departments of Kryn and Lahy (1928), Ltd. 

Peter Stvuss, Ltd., informs us that Mr. A. Bifield, of 21, 
Dunster Drive, Kingsbury, London, N.W.9, has been appointed 
representative throughout the London territory for the purpose 
of handling tool steels, die steels, stainless steels, precision 
ground mild steel, thermostatic wire, and all qualities of special 
analyses of steel and wire. 








CONTRACTS AND ORDERS. 
The Editor is always happy to print short announcements of 
contracts and ordere in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





INTERNATIONAL ComsBusTION, Ltd., has received an order for 
two Lopuleo tri-drum boilers with Lopulco water-cooled fur- 
naces for the City of Bloemfontein’s power station, South 
Africa. Each boiler will have a normal evaporation of 60,000 Ib. 
per hour and a maximum evaporation of 75,000 Ib. per hour, 
and will be fired by an underfeed class ‘‘L” stoker. The con- 
tract also covers Usco air heaters, draught plant, ash-handling 
plant and stacks. 

CLARKE, CHAPMAN AND Co., Ltd., of Gateshead-on-Tyne, 
have secured a further valuable contract from the Edinburgh 
Corporation for boiler plant in tion with extensions to the 
Portobello power station. The contract comprises two water- 
tube boilers with superheaters, mechanical stokers, economisers, 
air heaters, mechanical draught plant, and dust collectors. The 
boilers will be of the tri-drum water-tube type, each capable of 
evaporating 120,000 lb. of water perhour. The working pressure 
will be 310 lb. per square inch and the steam will be superheated 
to a final temperature of 750 deg. Fah. 











CATALOGUES. 





Teca.Lemit, Ltd., Great West-road, Brentford, Middlesex.— 
Industrial lubrication catalogue. 

Sterno, Ltd., Royal London House, Finsbury-square, 
E.C.2.—A booklet on ‘‘ Kwenchoyl ” quenching oils. 

Boston SMELTING AND Rerininc Company, Ltd., 4, Broad- 
street-place, E.C.2.—A booklet on ‘‘ Boston ” tungsten contacts. 

E. H. Jones (Machine Tools), Ltd., Baldwin-terrace, Wharf- 
road, N.1.—A brochure on the “ Saalfeld ” high-speed radial 
drilling machines. 

Aspestos Manuracturers Company, Ltd., 47, Victoria- 
street, S.W.1.—A general catalogue of asbestos goods, including 
packings, jointings, clothing, belting, &c. 

J. Browerr Linptry (1931), Ltd., Coborn Works, Letch- 
worth, Herts.—Publication No. 139, illustrating and briefly 
describing the range of steam, gas, and oil engines and com- 
pressors made by the company. 
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British Exports. 


MIsGIvinGs about the trend of British overseas 
trade, which were induced by the contraction of 
exports in June, were in a large measure relieved on 
Saturday, August 15th, by the publication of the 
Board of Trade returns for July. They show that the 
figure of £40,058,900 for the month is eight millions 
ahead of that for June and £3,642,500 better than in 
July, 1935. The most encouraging feature is the 
increase in shipments of manufactured goods, which 
represented £31,492,800, an advance on July, 1935, of 
£3,092,600. Electrical machinery of all kinds worth 
£1,684,000 was exported to various countries between 
January and July, representing an increase of 
£420,000. Locomotives, motor cars, aircraft, and 
bicycles all continue to play their part in maintaining 
the United Kingdom’s prestige in the world’s markets, 
but unfortunately there is no indication that the 
demand for coal is improving. Italy’s failure to take 
appreciable supplies continues to be the predominat- 
ing adverse influence, but the takings of France, 
Egypt, and Argentina are also lower. For the first 
seven months of this year Italy has taken only 
55,215 tons of British coal, as compared with 
2,592,365 tons in the corresponding period of 1935. 
The exports as a whole during the month of July are 
said to have been the highest for six years and were 
not counteracted by a corresponding increase in 
imports. For July imports valued at £68,731,020 
were only up £1,086,955, against June and by 
£6,967,492 on the previous July. 


Electrical Communication. 


An exhibition of cable and wireless apparatus 
opened to the public on Saturday, August 15th, in 
the booking hall of Charing Cross Underground Rail- 
way Station, gives an indication of the extent to 
which world communications have grown. At the 
entrance the intermittent flashing of electric lights on 
a large globe demonstrates how the whole of the 
Empire is linked by the British world-wide system 
of cable and wireless communications, the total 
length of which is equal to a distance of twelve times 
around the world. While the exhibition is not 
intended to trace through its display of apparatus the 
history of this development, it provides some interest- 
ing contrasts. A replica of Marconi’s first transmitting 
oscillator with reflectors, as used by him in his first 
experiments in 1895, is flanked on one side by the 
most modern synchronised device for flashing news 
to all parts of the world, and on the other by the latest 
type of direction finder for locating aircraft and ships. 
There are also demonstrated the means: by which 
breaks in submarine cables are located by electrical 
tests and how broken cables are repaired. There is 
also a sounding device for indicating instantaneously 
and continuously the depth of the ocean beneath a 
ship. The exhibition is open to the public from 
10 a.m. to 7.30 p.m. until September 3rd. 


The Late Mr. John L. Hodgson. 


Mr. JoHn L. Hopason, M.I. Mech. E., A.M. Inst. 
C.E., who died on August 14th, at his home, 
Eggington House, near Leighton Buzzard, at the 
early age of fifty-five, after a comparatively short 
illness, leaves a life record of valuable work in the 
engineering world. He was born at Lincoln and 
received his technical training at Nottingham 
University College, where he took the B.Sc. degree in 
Pure Science of London University. On the practical 
side he spent some time with Messrs. William Walker 
and patented a sewage apparatus. After some months 
at the Gedling Colliery, near Nottingham, where he 
was engaged both on surface work and underground, 
he joined Yarrow and Co. at Scotstoun and was asso- 
ciated with the late Sir Alfred Yarrow in research on 
the effect of depth of water on speed of ships, the 
result of which had considerable bearing at that time 
on destroyer design. About 1910 he was appointed 
to the staff of George Kent, Ltd., of London and 
Luton, and became the technical adviser on all matters 
connected with the metering and control of air, gas, 
and steam. He it was who designed the first Venturi 
air meters, which were installed by the Victoria Falls 
Power Company. In a period of service with his firm 
which lasted nearly twenty-five years and only 
terminated about eighteen months ago, he became 
known to a wide circle of industrial and power station 
engineers. Quite recently he was intimately con- 
cerned with the ventilation arrangements of the 
Mersey Tunnel. As a pioneer worker in the use of the 
orifice for the measurement of fluid he established for 
himself a world-wide reputation and contributed 
various papers to the technical institutions and 
societies. For one of his papers he was awarded the 
Telford Medal by the Institution of Civil Engineers. 
Throughout his life he was inspired by the thought that 
scientific discovery and invention should be used for 
the service of man, and he abhorred waste in all forms. 


slogan “‘ Poverty amidst plenty,” and was one of 
the founders of the Engineers’ Study Group, which 
was formed to study how and why the state of affairs 
implied by that slogan may be remedied, but his 
active and alert mind carried him often further than 
immediate practical policy, and he recently severed 
his connection with that Group. We are given to 
understand that till the very last he was mentally 
alert and that he dictated for several hours daily. His 
death will be a severe loss to many friends. 


Electricity Consumption in London and 
Home Counties. 


A REPORT issued by the London and Home 
Counties Joint Electricity Authority on Friday, 
August 14th, shows that there has been a steady 
growth in the consumption of electricity in and 
around London during the period 1934-35. The 
number of units generated was 4,411,900,000, an 
increase of 609,000,000 over the preceding twelve 
months, while the total number of units sold, exclud- 
ing bulk supplies, was 3,331,588,578, compared with 
2,950,373,961 in 1933-34 and 2,675,482,013 in 
1932-33. Decreases in prices resulted in a total 
saving to consumers of £1,205,600. The number of 
consumers of electricity at the end of the year under 
review was 1,787,586, an increase of 213,536 on the 
previous twelve months. The total capacity of the 
generating stations at the end of 1934-35 was 
2,191,619 kW, as compared with 2,171,580 kW in 
1933-34 and 1,922,885 in 1932-33. According to 
available statistics the average charge per unit sold 
for lighting, heating, and cooking and power amounted 
in 1913-14 to 2-18d. In 1918-19 it had increased to 
2-67d., whilst for the year 1934-35 it was 1-51d. per 
unit. An interesting fact is that over 87 per cent. of 
the electricity was generated in stations with a 
capacity of over 60,000 kW. On the basis of the 1931 
census the average number of units generated by 
authorised undertakers per head of population for the 
whole district during 1934-35 was 485, whilst by 
including railway and other transport generation the 
figure is increased to 598 units per head of population. 


The Dartford-Purfleet Tunnel. 


On Thursday, August 13th, it was officially 
announced that Mr. Hore-Belisha, Minister of Trans- 
port, had, in conjunction with the Joint Committee 
representing the County Councils of Essex and Kent, 
made arrangements for work to begin in the course 
of the next few weeks on the construction of the 
Dartford—Purfleet tunnel. As a first step, it is pro- 
posed to construct a pilot tunnel, and also the shield 
chambers and certain other ancillary works in connec- 
tion with the main tunnel. For this purpose the 
Minister recently invited tenders, and he has now 
accepted the tender submitted by Charles Brand and 


received. The pilot tunnel will be constructed to an 
internal diameter of 12ft., and will be approximately 
900 yards in length. Two ventilation shafts, with an 
internal diameter of 18ft., will be driven on the 
Kent and Essex banks of the river, and at the foot of 
each shaft a shield chamber, 35ft. in internal dia- 
meter, will be provided, as starting-off points for the 
main tunnel when it is constructed at a later date. 
The shafts will be approximately 100ft. in depth and 
the depth of the pilot tunnel below the existing bed 
of the river will be about 20ft. to 25ft. Temporary 
access roads on either side of the river, including two 
temporary bridges over railways, will be constructed. 
The pilot tunnel and the ancillary work will cost 
approximately £300,000, while the cost of the whole 
scheme is estimated at about £3,200,000. It has been 
agreed on behalf of the County Councils of Essex and 
Kent that the Ministry of Transport should be directly 
responsible for carrying out the work. 


The Re-conditioned Liner “ Ceramic.” 


On Saturday evening last, August 15th, a large 
party of guests of the Shaw Savill Line joined the 
reconditioned liner ‘‘Ceramic” at Gourock, and 
after a short cruise in the Western Isles came round 
to Liverpool, which was reached on Monday after- 
noon. The time spent on board was a very pleasant 
one, and a good opportunity was given to inspect 
the alterations which have been made to the ship 
during her short stay of about three months at the 
Govan yard of her builders, Harland and Wolff, 
Ltd. The “ Ceramic” was built at Belfast in 1912 
for White Star Line service, and has always been a 
popular ship. She is now one of the largest liners 
in her owners’ Australian trade. The cabins and 
public rooms throughout have been completely 
rearranged and renewed, and the cabins will now 
accommodate 336 passengers. Considerable altera- 
tions have been made to her combined triple- 
serew reciprocating and turbine machinery, with a 
view to increasing the power and speed of the ship. 
The condensing plant has been completely modernised 
in accordance with the latest present-day practice, 
which involved the converting of the existing con- 
densers to the two-flow regenerative type, also 
rearranging the main air pumps to improve accessi- 
bility and give increased efficiency. The boiler 


Sons, Ltd., which was the lowest of ten tenders; 


higher efficiency and economy, while the latest 
design of bronze streamlined propellers have been 
fitted in order to give a better performance. We are 
given to understand that during the measured mile 
trials a speed of nearly 16 knots was attained. Whilst 
the ship was in the hands of the contractors, the 
opportunity was taken of putting her through 
Lloyd’s survey, and the highest class certificate was 
obtained. 


New Naval and Mercantile Orders. 


Tr is announced by the Admiralty that, subject to 
the settlement of certain details, it has been decided 
to allot the contracts for the two “ Southampton ” 
class cruisers of the 1936 Programme to Harland and 
Wolff, Ltd., of Belfast, and Swan, Hunter and Wigham 
Richardson, Ltd., of Wallsend-on-Tyne. The hull 
and engines of the first ship are to be constructed at 
Belfast, but the engines of the Tyne-built ship will be 
supplied by the Wallsend Slipway and Engineering 
Company, Ltd., of Wallsend-on-Tyne. These orders 
have given considerable satisfaction im the ship- 
building areas in which they are placed. On the 
Tyne, Swan, Hunter and Wigham Richardson, Ltd., 
have received a contract for the carrying out of exten- 
sive repairs to the French steamer “‘ San Francisco,” 
which ran ashore on the Goodwin Sands after leaving 
the Tyne on August 6th, and sustained heavy bottom 
damage. It is announced that the plans for the build- 
ing of the new Cunard-White Star liner “ No. 552” at 
John Brown’s Clydebank yard are now completed. 
Work on the keel plates is to begin in October, 
and about four months have been allowed for the 
shaping of the frames and plates from the keel to 
the water line of the ship. After the lower part of 
the hull has been completed in March, work is to be 
begun on the construction of the propelling machinery, 
which, it is expected, will incorporate new high- 
pressure steam generating plant. 


Oil-Engined Air Liners. 


On Monday, August 17th, by arrangement with 
the Deutsche Lufthansa Company and Imperial 
Airways, demonstration flights were made with the 
large four-engined Junkers monoplane, “‘ Von Hinden- 
burg,” from the German company’s Berlin-Copen- 
hagen route, which was specially flown from Berlin 
to Croydon Airport. The machine, which has seen 
several years of successful operation as a petrol- 
engined air liner, was last year converted to oil 
engine operation by installing four Junkers Jumo IV, 
750 B.H.P. heavy-oil engines. These engimes, we 
may recall, are being built under licence in England 
by D. Napier and Son, Ltd., of Acton. In connection 
with the operation of oil-engined air liners, some 
interesting figures have just been officially published 
by the Deutsche Lufthansa Company. During 
the calendar year 1935 over 1,000,000 machine 
kilometres were flown by aircraft powered with oil 
engines of the Junkers type, a figure which is double 
that of the previous year. The returns for the present 
year will, we are given to understand, show a very 
large increase, not only in the actual mileage flown, 
but in the proportion of oil-engine mileage compared 
with petrol-engine mileage, owing to the large number 
of new aircraft equipped with oil engines to be 
delivered before the end of the year. These are 
principally ‘“ Junkers Ju 86” machines, ten-seater, 
200 m.p.h. express air liners for land routes, and a 
number of “ Dornier Do 18” flying boats for South 
Atlantic service, fitted with two Jumo 205 C oil 
engines, each of 600 B.H.P. designed output. 


A New Aircraft Engine Factory. 


On Monday, August 17th, an inspection was made 
of the new Alvis aero-engine factory at Coventry, 
which has been planned, constructed, and equipped 
solely for the production of Alvis aero-engines for 
military and civil purposes. The factory was begun 
in November last, and work was commenced in April. 
Already some twenty-five of the new engines are in 
course of construction and the type tests are expected 
to begin in about two months time. Some 900 men 
are now employed and in course of time over 1000 
men will be employed in the aero-engine factory 
alone. The engines are high-power superchargéd 
units, based in design on the Société Gnome-Rhone 
engine, which has been modified to comply with 
British Air Ministry requirements. The present 
manufacturing programme includes the following four 
engines:—The Alvis ‘“ Alcides,” double-bank, 
eighteen cylinder, 1300 rated H.P., medium super- 
charged type; the Alvis “ Alcides Major,” double- 
bank, eighteen cylinder, 1225 rated H.P., fully super- 
charged type; the Alvis “ Pelides,” double-bank, 
fourteen cylinder, 1000 rated H.P., medium super- 
charged type ; and the Alvis “ Pelides Major,” double- 
bank, fourteen cylinder, 1000 rated H.P., fully super- 
charged type. The machine shop equipment includes 
tools of the latest design, including special Continental 
and American machines, with well-equipped inspection 
and test departments. Considerable technical interest 
attaches to the engine test house, which has been 
designed in consultation with the: National Physical 
Laboratory for testing power units up to 2500 H.P. 
rated output without inconveniencing residents in 
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The Art of 


By H. E. MERRITT, DSc. 
No. 
(Continued from page 151, August 14th.) 


PRINCIPLES OF TooTH CONTACT. 


The Nature of Gear Tooth .Action—By way of 
introduction to a study of tooth contact it is useful 
to examine the sequence of events in the action of a 
pair of spur gears. This is the simplest case to which 








FIG. 31—STAGES OF ENGAGEMENT OF SPUR GEARS 


the action of more complex types of gear may, in 
most cases, ultimately be reduced. 

In what follows attention will first be directed 
towards the things which can be immediately observed 
by watching a pair of ordinary spur gear teeth as they 
pass slowly through the cycle of engagement, since 
unless a clear picture of gear teeth in motion can be 
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FiG. 32—CYCLE OF CONTACT AND PATH OF 
CONTACT OF SPUR GEARS 


visualised, any attempt at the analysis of tooth 
contact merely results in an unreal series of exercises 
in geometry. 

Since the teeth of spur gears are similar in form and 
action throughout their length, it is sufficient to view 
only the end faces in order to see and to understand 
all that happens. Looking on the end faces in this 
way, it is first necessary to imagine that circles are 





Gear Design. 
fw 


drawn upon them to represent the pitch cylinders, 
as shown in Fig. 31b; these pitch circles will touch at 
the pitch point P lying on the line of centres. 

In Fig. 3la the tooth marked A is on the driving 
gear, which moves in the direction of the arrow, and B 
is the tooth on the driven gear with which tooth A 
will later engage. At the instant at which contact 
between A and B commences (shown in Fig. 31b) a 
point a, on the driving flank of A engages with a 
point }, at the tip of the driven face of tooth B. From 
this point onwards there oceurs a form of rolling 
contact (but not pure rolling) between the flank curve 
of A and the face curve of B. Since the profiles are 
dissimilarly curved, contact between them occurs at 





a point at any instant, the point of contact moving 
over the profiles as the gears rotate. By the 
time that the stage represented in Fig. 3le is 
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FiG. 33—COMMON NORMAL AT POINT OF CONTACT | 


reached the respective points of contact a, and }, | 
have arrived at the pitch point. This corresponds to 
the instant at which the tooth spirals roll together. 

From this stage onwards the points of contact on 
the respective tooth profiles continue to move over 
the profiles in the same direction until finally contact | 
ceases at the instant represented by Fig. 3ld. The | 
point of contact has now reached the tip of the | 
driving tooth at a, and some point 6, on the flank of | 
the driven tooth. 

This is the cycle of engagement which occurs with | 
the normal type of gear tooth employed, and, although | 
different effects may be obtained with special designs | 
of tooth, certain general principles may be extracted 
from it. It will have been observed, first, that on 
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FIG. 34—DERIVATION OF PATH OF CONTACT FROM 
TOOTH PROFILE 


the section chosen the teeth make point contact ; 
secondly, that the point of contact traces out a path 
which, in this instance, passes through the pitch 
point ; thirdly, that this “path of contact’ com- 
mences at the tip (7.e., on the addendum circle) of 
the driven tooth and terminates at the addendum 
circle of the driving tooth, in both cases at some corre- 
sponding point on the flank of the mating tooth. 

Two periods in the cycle of engagement may also 
be distinguished, namely, (a) the period from the 
commencement of contact to the arrival of the point 
of contact at the pitch point (termed “ approach ’’), 
and (b) the period from pitch point contact until the 
termination of contact (termed “‘ recession ’’). These 
are illustrated in Fig. 32. 

It willfurther be observed that at any instant, 
except when contact Bccurs at the pitch point, the 
directions of motion of the actual points on the 
respective tooth profiles at which contact occurs are 
different, and sliding between the profiles must there- 
fore take place. With the change over from approach 
to recession the sliding between the profiles reverses 
its direction. 





It has been assumed in the foregoing that the tooth 


profiles have been so chosen that they satisfy the 
kinematic requirement of transmitting constant 
angular velocity ratio, corresponding to rolling of the 
pitch circles at the pitch point. Im addition, it is 
obvious that since any pair of teeth are in engagement 
only for a limited period of time, a fresh pair of teeth 
must take up the drive before the first pair have 
disengaged in order to preserve continuity of action. 

The conditions governing the selection of the tooth 
profiles must be studied from both these points of 
view. 

The°Common Normal.—Any two dissimilar curves 
make, geometrically speaking, point contact only. 
Two circles, for example, make contact at a point 
which lies in the line joing their respective centres, 
and at the point of contact they have a common 
tangent and a common normal which passes through 
the centres of both. Similarly, for any two tooth 
curves which touch at a point, very short lengths of 
the profiles containing the point of contact may be 
regarded as circular arcs which have a common 
tangent ; the centres of these arcs are the ‘“ centres 
of curvature ”’ of the profiles at the points which make 
contact, and a line joining them will be the common 
normal to the profiles. 

The curves selected for the profiles of gear teeth 


Profile 


Path of 
Contact 
a 





Centre of 
Curvature 


“Tue Enomecn +0 GR 


| FiG. 35—PROGRESSIVE CONTACT OF CIRCULAR - ARC 


TOOTH PROFILE 


must satisfy the condition that at every point of 
contact the common normal must pass through the 
pitch point. For, considering the profiles of the 
teeth A and B in Fig. 33, their relative motion is 
derived from the rolling of the pitch circles, the centres 
of which are O and Q, about the pitch point P. If 
the pitch circle of tooth A be regarded as fixed, and 
the pitch circle of B as being rolled round it, P is the 


| instantaneous centre‘of rotation of B and the motion 


of any point 6, on B will be at right angles to b, P. If 
the teeth are to make contact at b, the profile of A at a, 
must be parallel to the direction of motion of },, i.e., 
b, P must be normal to the profile of A and also, 
similarly, to the profile at 6, ; hence 6, P must be the 
common normal to the profiles. 

Pressure Angle.—Neglecting the effect of friction 
(introduced by the sliding motion of the teeth), the 
line of the reaction between the driving and driven 
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tooth profiles will lie along the common normal. The 
angle between the common normal and the tangent 
to the piteh circles is termed the “ pressure angle ”’ 
and is indicated in Fig. 33. Each point of contact 
will have its corresponding pressure angle, although 
in the case of the involute system of gear teeth, 
discussed later, the path of contact is a straight line 
and the pressure angle is therefore constant. 
Relation of Path of Contact to Tooth Profile-——The 
governing condition for constant angular velocity 
ratio gives almost infinite latitude in the selection of 
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tooth profile, and the criterion of the suitability of any 
selected form is found largely in the shape and position 
of the path of contact. 

Since at any point of contact the normal to both 
tooth profiles passes through the pitch point, the form 
of the path of contact can be deduced if either tooth 
profile is given, and the profile of the mating tooth 
can also be found. The procedure, in general fashion, 
is illustrated by Fig. 34; it consists in drawing the 
given profile in a number of different angular positions 
and in each finding the point on the profile at which 
a normal passes through the pitch point. This may 
have to be done by an indirect method. Thus 
taking the point c, on the profile, the normal may 
be found to intersect the pitch circle at p,. Actual 
contact will therefore occur when the tooth together 
with its normal has rotated to a position in which p, 
coincides with P ; the normal P c,’ is then the common 
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normal which passes through the pitch point and c,’ 
is the corresponding point of contact. The line 
joining the points thus found is the path of contact. 
Whether the procedure is easy or difficult, either 
graphically or analytically, depends upon whether 
the selected profile possesses properties which enable 
the position of the normal to any point to be readily 
found; in order that the process may be easy of 
accomplishment, it is necessary to know, or to be 
able readily to find, the centre of curvature of the 
profile at any point. 

Given one tooth profile, and having found the 
corresponding path of contact, the profile of the 
conjugate tooth can be determined without difficulty, 
since.the amount of angular movement represented 
by the interval between any two successive points 
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Fic. 38—EDGE CONTACT 


on the path of contact is known. If, however, the 
form of the path of contact only is known, the process 
of finding both of the conjugate profiles must start 
with the determination of the motion of the point of 
contact along the path of contact, from which the 
tooth profiles are found by integration. Difficult 
cases of this kind hardly ever arise in practice, 
hgwever, and are not therefore considered further. 

Progressive and Retrogressive Contact.—The type 
of path of contact already described gives a motion 
to the point of contact outwards over the profile of 
the driving tooth and inwards over the profile of 
the driven tooth. In other words, the distance of 
point of contact from the centre of the driving gear 
continuously increases, and when this occurs the 
contact is described as “ progressive.” 

There is, however, another type of contact in which 


contact.” The characteristics of, and difference 
between, progressive and retrogressive contact will 
best be understood from examples, which also further 
illustrate the process of finding the path of contact 
corresponding to an assumed tooth profile. 

Since the path of contact is determined by either 
one of two conjugate tooth profiles, all that need be 
known is the profile and pitch point of one of them, 
and all gears which are conjugate with this gear 
will have the same form of path of contact. For 
purposes of illustration, therefore, it is convenient 
to assume that the driving tooth profile is a circular 
are, since the normal to it at any point is at once 
found by joining that point to the centre from which 
the are is struck. 

Thus, in Fig. 35, the profile has been chosen as a 
circular arc having its centre inside the pitch circle. 
By drawing the profile in successive positions, pre- 
ferably with constant increments of angular dis- 
placement, and in each position joining the centre 
of the arc to the pitch point and producing to intersect 
the arc, successive points on the path of contact 
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FiG. 39—PATHS OF FACE AND FLANK CONTACT OF 
CONJUGATE PROFILES 


are obtained. For instance, if the centre of the arc 
is at D, the line D,P must be the common normal 
for this position, and producing it to cut the profile 
a’ a’ at the point c, gives the point of contact with 
any conjugate tooth operating on the pitch point P. 
Repeating the process, the path of contact is seen to 
progress in the direction P ¢,, c, being the finishing 
point. 

If, however, the centre of the arc profile is placed 
outside the pitch circle in the manner shown in Fig. 36, 
an entirely different type of contact results. Follow- 
ing the same reasoning and procedure as before, it 
will be seen that contact cannot commence until the 
centre of the arc reaches the line of centres at the 
point D,, when the normal P D, intersects the profile 
at the point c,. The path of contact is now the 
line c,¢,¢;, and the distance of the point of contact 
from the centre of the gear diminishes as engagement 
proceeds. It should be noted, however, that a 
secondary path of contact, which changes from 
progressive to retrogressive, is located inside the 
pitch circle. 

In both the precedmg examples the assumed 
tooth profiles have been regarded as constituting 
the driving sides of externally toothed gears. If 
the tooth profile under consideration belongs to the 
driven member, or if the teeth are internal (corre- 
sponding to a negative curvature of the pitch circle), 
the condition of progressive or retrogressive contact 
may be established by the use of the conventions 
for ‘“‘sign.” Thus, motion of the point of contact 
relative to the gear centre being regarded as positive 
when radially outwards, progressive contact will 
make this sign the same as the product of the signs 


for driver (positive), driven (negative), external teeth 
(positive), or internal teeth (negative). 

Coneurrent Contact.—There is an interesting inter- 
mediate condition between progressive and retro- 
gressive contact, namely, that which results when the 
centre of curvature of the profile coincides with the 
pitch point. Again assuming a circular are for the 
profile, it will be seen from Fig. 37 that the normals 
can pass through the pitch point only when it 
coincides. with the centre of the arc and the whole 
of the profile will make simultaneous contact at this 
instant. This may be termed “ concurrent contact,” 
and before and after the instant at which it occurs 
no contact takes place. This, it may be noted, 
refers only to the portion of the circular are profile 
which lies outside the pitch circle ; if it were extended 
below the pitch circle, this portion would make 
normal progressive contact whilst approaching the 
pitch point, whilst at a later stage the lines of pro- 
gressive and concurrent contact would interfere in 
the neighbourhood of the pitch circle. 

Edge Contact.—Another type of contact, of some 
importance in determining the shape of tooth profiles 
near the root, is that which may be termed “ edge 
contact.” It occurs when the mating tooth profile 
is not a smooth but a discontinuous curve; or, 
otherwise expressed, it results when the path of con- 
tact is a circular arc concentric with the mating gear, 
and when, in consequence, the conjugate profile 
reduces to a point. : 

If, for example, the tip of the tooth A in Fig. 38 
has a sharp corner a, the flank being cleared away, 
this corner may be regarded as an infinitesimally 
small circular are of zero curvature and can have a 
path of contact only in the circular arc along which it 
moves. It is, however, possible to find a conjugate 
profile bb for the mating tooth B. All such edge 
contact profiles belong to the family of trochoids and 
the fillets of generated gear teeth are formed of such 
curves. 

A proper understanding of the types of tooth con- 
tact described in the foregoing is essential, not only 
for the design of gear teeth for special purposes, but 
also for the avoidance of unsatisfactory designs of 
normal teeth. 

Paths of Face and Flank Contact.—Reverting to the 
earlier description of the engagement of spur gear 
teeth of normal type, it will have been observed that 
the flank of the driving tooth makes contact with the 
face of the driven tooth, and vice versé. Considering 
the face of either tooth, it will have a path of contact 
extending from the pitch poimt to the addendum 
circle, and this is the “‘ path of face contact ” for the 
tooth in question. Similarly, the whole of the flank 
down to the root circle will have a path of possible 
contact, termed the “‘ path of flank contact,” although 
only a portion of it, corresponding to the path of face 
contact of the mating tooth, will actually be utilised. 
Thus in Fig. 39 the tooth B has a path of face contact 
P c,, whilst tooth A has a path of face contact Pc, 
and these together constitute the whole of the actual 
path of contact. The path of flank contact of tooth 
A, however, comprises a path of progressive contact 
P e, and retrogressive contact e, d,, and similarly for 
tooth B. (The retrogressive path of contact results 
from the generating process used when the teeth are 
actually produced. Point c;, for example, has on the 
retrogressive path d, e,, the normal to c, passing 
through the pitch point.) The important point which 
here emerges is that, if a gear is required to work 
correctly with several others_in turn, it must have a 
path of flank contact congruent with the longest path 
of face contact of any mating gear. 


(To be continued.) 
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HE first International Conference on Soil Mecha- 
nics and Foundation Engineering, held at 
Harvard University from June 22nd to 26th, 1936, 
was described at its close as a milestone in the history 
of engineering. When the positive achievements of 
the Conference are dispassionately considered, and 
due regard is given to the truly international nature 
of the gathering, this assertion does not appear to be 
an overstatement. Attended by about 250 engineers 
and research workers, representing almost twenty 
different countries, the Conference assembled for the 
first time the results of soil research work at present 
proceeding in many parts of the world, demonstrated 
again the international nature of scientific work, and 
correlated at least to some extent the studies of soils 
necessitated in many of the various branches of civil 
engineering work. 
The Conference was one of the first of a series of 
gatherings to be held during the present summer at 
Harvard University in celebration of the fact that this 
oldest and most renowned of American universities 
is this year commemorating the tercentenary of its 
foundation. This was reflected to some extent in the 
social side of the Conference by reason of the generous 





the point of contact approaches the centre of the 
driving gear, and this is termed “ retrogressive 





hospitality of the University, as also in the words of 
welcome spoken by the President of the University, 


Soil Mechanics and Foundation Engineering 


L 


Mr. James Bryant Connant. It was then recalled 
that as early as 1650 Oxford and Cambridge Univer- 
sities recognised officially the degree of the youthful 
college of learning, then situated in the outpost settle- 
ment of the Commonwealth of Massachusetts. 


PRESIDENTIAL ADDRESSES. 


The President of the Conference was Dr. Karl von 
Terzaghi, of the Technick Hochschule in Vienna, and 
at present a visiting Professor at Harvard Univer- 
sity, to whose early enthusiasm and acumen is due 
very largely the progress which has already “been 
made in the scientific study of soils. In his initial 
and final addresses, Dr. Terzaghi mentioned briefly 
the development of what has now generally become 
known as the science of soil mechanics, emphasising 
the fact that the word soil was used in its true 
geological sense, as denoting all unconsolidated 
materials found as constituents of the earth’s crust. 
It was recalled that about twenty-five years ago, in 
three different countries, the attention of engineers 
was forcibly directed to close study of sands and clays 
by reason of certain disastrous failures. In America, 
the Panama Canal slides necessitated exhaustive 
investigations and analysis ; in Sweden the occurrence . 
of severe slides on the State railway system resulted 
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in the appointment of the Royal Swedish Geotechnical 

Commission on Landslides, which did pioneer work ; 
and in Germany the construction of the Kiel Canal 
led to such serious difficulties that careful studies 
were necessarily initiated. Parenthetically, it may 
be mentioned that at the same time there were 
starting investigations into the composition of certain 
earth roads in Georgia, U.S.A., which led eventually 
to the development of stabilised soil roads, now an 
important branch of soil mechanics studies. The 
incidence of the war impeded progress, but in the 
years immediately prior to 1920 it was finally demon- 
strated that geological observation of such pheno- 
mena was not enough. The first programme of 
physical soil tests, planned in a general manner, was 
soon after carried out, although with the most 
primitive apparatus. Descriptions of these and other 
tests were published in English (notably in North 
America), and thereafter soil research was initiated 
in many laboratories and universities throughout 
the world. 

Many studies of soil problems had been made pre- 
viously, from the very start of modern engineering, 
and due tribute was paid to this work, and also to the 
remarkably complete records of observed data in 
connection with such engineering works which are 
to be found in older engineering publications, espe- 
cially those of Great Britain, dating up to the year 
1880. Subsequent to that time empirical rules, 
based on these observations, seemed to become 
generally accepted, and so records gradually became 
more fragmentary. This condition persisted until 
the scientific study of soils as a leading material in 
engineermg construction work began, these older 
rules being initially challenged and often found want- 
mg in fundamental confirmatory evidence. In a 
happy phrase, Dr. Terzaghi stated that in general it 
could be said that once a theory reached examination 
papers, it became sacred, any failure of works due 
to reliance on such a theory being inevitably classed 
as an Act of God. Although at the start of recent 
investigations, it had been hoped to develop a tool 
as definite and rigid in use as, say, structural analysis, 
all such hopes had long been abandoned, a healthy 
scepticism taking its place, necessitated primarily by 
the varying nature of soils, which render anything 
more than a broad generalisation worthless. Gradually, 
however, a new mass of evidence was being assembled, 
and on this foundation it was being found possible to 
erect the framework of a useful science. 


THe DELEGATES. 


Chairmen of National Committees had been 
appointed prior to the Conference, in addition to 
four Vice-Presidents (one Italian, one English, and 
two American), and the resulting preliminary work 
led to nineteen countries being represented at the 
proceedings. American engineers naturally pre- 
dominated in number, but both Mexico and Germany 
sent relatively large delegations, and six engineers 
were present from almost as many parts of Canada. 
To mention all the nationalities represented would be 
but to present a well-known list of names, but refer- 
ence must be made to two engineers who travelled 
to the Conference from the East Indies, one from Java 
and the other from the Federated Malay States. A 
member of the staff of the Building Research Station 
of the British Government was an able representative 
of recent British research work, but there was very 
general regret that no other engineers were present 
from Great Britain, in view of the fundamental work 
done in England on earth pressures and of the world- 
wide experience of British engineers. 

The free interchange of ideas between engineers 
of so many nations, both in formal discussion and 
outside the Conference rooms, was perhaps the most 
notable feature of the week to those who attended the 
meetings. Discussion was greatly facilitated by the 
fact that almost all the foreign delegates were familiar 
with the English language, their use of which was 
generally admired by all English-speaking engineers 
who were present. The international nature of the 
meetings was well illustrated by the introduction of 
one of the sections for official discussion by a dis- 
tinguished German engineer, who, mistrusting his 
own English, drew his illustrative diagrams while a 
Russian engmeer now working in Egypt read his 
notes, the chairman of the meeting being an American 
engineer! Eight half-day technical sessions were 
held, all fully attended, each one starting with either 
one or two illustrated lectures on engineering work of 
special interest to the Conference in each of half a 
dozen countries. Although this plan did tend to 
curtail the time available for discussion, the contri- 
butions to which exceeded all expectations, the 
lectures helped*still further to break down the water- 
tight compartments in which engineers of each country 
found they had been working, at least to some extent. 
In notes which follow reference will be found to most 
of the lectures which were thus delivered. 


THE PAPERS. 


The papers submitted to the Conference number 
over 150. All were printed either in full or in abstract 
form in two large quarto volumes. The first of these 
was distributed to participating members some time 
prior to the start of the Conference, and the second 
volume at the opening session, so that there was 


-|near New York to be used initially for the 1939 


third and final volume, to be issued later in the year, 
will contain a record of the proceedings and all written 
discussion. The preparation of the first two volumes 
was a notable piece of secretarial work on the part of 
Dr. A. Casagrande, Secretary of the Conference, and 
his staff, and due tribute was paid to this work. The 
volumes will present an invaluable collection of data 
of actual records from construction and of suggestive 
theoretical analysis which, although liable to be 
superseded by developments of succeeding years, 
will ever remain a fitting foundation for all future 
work in this direction. 

For convenience, all contributions were segregated 
into one of fifteen sections, which were also used as 
divisions for discussion. It will be convenient to 
maintain this same division in briefly describing the 
technical proceedings of the Conference, since the 
general subject is so wide as to render some degree of 
subdivision essential. 


Reports FROM Sor MECHANICS 
LABORATORIES. 

Twenty-five papers were presented, describing 
succinctly and in identical arrangement, the equip- 
ment of twenty soil mechanics laboratories in America, 
Europe, and Japan. The main avenues of research 
work being explored in each were also outlined. 
Members of the Conference were enabled, in the even- 
ing sessions, to visit the soil mechanics laboratories 
of Harvard University and of the Massachusetts 
Institute of Technology, seemg there actual examples 
of several of the types of testing equipment described 
in the papers. The papers in this section are valuable 
mainly as records, since the basic ideas of many of the 
test devices used for soils are now generally accepted. 
Humid rooms, for example, to assist in the correct 
determination of moisture content of clays, &c., are 
a standard feature of the larger laboratories. Grain 
size is usually determined by means of standard sieves 
and the hydrometer method developed by Casagrande. 
Compression, consolidation, and permeability are 
mechanical properties the study of which is now 
almost standardised. Discussion arose only with 
regard to the testing of the fourth fundamental 
mechanical property of soil, its shear strength, and 
several different testing methods were described. 


Section “A”; 


Section ‘“‘B”: ExpiLoration oF Som. CoNnDITIONS 
AND SAMPLING OPERATIONS. 


This section was represented by eight papers, in 
some of which were given many useful references to 
standard types of sampling equipment, in the develop- 
ment of which much ingenuity has been displayed. 
This has been mainly the work of engineers who 
have had to adapt standard drilling methods so 
that, with little trouble or expense, relatively ‘ un- 
disturbed ”’ samples of soils can be obtained from any 
desired depth below ground level. The basic idea of 
all the main types of sampler is to drill first a fairly 
large diameter drill hole, ease it if necessary, and then 
insert into this a special sampling tool which is forced 
into the ground to be sampled at the bottom of the 
hole, rotated to isolate the core, and then withdrawn, 
the sample obtained being sealed, with either a part of 
the metal casing left in place or with paraffin wax 
to prevent change of moisture content, &c. Various 
developments of this idea, generally designed to 
reduce the necessary disturbance to a minimum, were 
described. This minimum disturbance was also dis- 
cussed and examples given of the evident distortion 
within the sampling tool, of various sizes of samples, 
owing to the friction between the metal of the 
sampler and the soil. Examples were also given of 
the swelling of even small clay samples obtained 
from great depths. The use of “ undisturbed ” 
samples has been generally confined to those of clayey 
strata, cohesionless materials, such as sands and 
gravels, being usually tested by means of loose dis- 
turbed samples. An important paper (B 2 by J. P. 
van Bruggen, Rotterdam) described an unusual 
Dutch sampling operation, in which coarse water 
bearing sands were impregnated in place with a 
proprietary coagulating oil emulsion which enabled 
stiff samples to be cored out, the emulsion being later 
removed in a laboratory by chemical means without 
disturbance of the natural material. Brief descrip- 
tions were also given of the use of cone-shaped plunger 
devices for recording the relative stiffness of clays 
in situ, the empirical data obtained being capable of 
correlation with fundamental soil properties. This 
appeared to be mainly a European development. 


Section ‘‘C”; ReeronaL Som STuDIES FOR 
ENGINEERING PURPOSES. 


Following directly from considerations of soil 
sampling, and linked to the study of soil properties, 
a group of six papers dealing with regional soil 
surveys demonstrated vividly the extent to which 
soil studies have been applied to preliminary civil 
engineering work. Of special interest was a descrip- 
tion of a complete soil survey of an area of 900 acres 


World’s Fair, and ultimately as a public park, at 
present low-lying marsh and swamp land, its general 
level being only just above high water level. By 
means of extensive sampling and subsequent labo- 
tory work, a complete knowledge of sub-surface con- 
ditions has been obtained from which predictions 





opportunity for at least the partial study of all con- 
tributions before they came up for discussion. A 


have been worked out. Of similar interest is the 
record of a soil survey carried out at the site of what 
is to be the world’s largest reinforced concrete covered 
reservoir (in Vienna), which has to be founded on 
varying loam overlying an undulating rock surface. 
Settlement predictions were again the main deside- 
ratum of the survey. Other papers described similar 
work in Egypt, Hawaii, Shanghai, and Chicago, while 
soil conditions in Mexico City were mentioned in the 
discussion, which brought out generally the great 
value of being able to correlate soil data from large 
areas before the start of important civil engineering 
work thereon. 


Section ‘“D”: Som Properties. 


Study of the properties of soils is naturally a factor 
of importance in all works concerned with soils, so 
that in practically all public discussions some refer- 
ences were made to leading soil characteristics. This 
section was a focal point for such discussion, being 
concerned with general considerations presented in 
thirteen widely different papers. Work at present 
being carried out at the Building Research Station of 
the British Government on the shearing strength of 
clays, following up Professor Jenkin’s initial studies 
of granular materials, was described by L. F. Cooling 
and D. B. Smith, the former amplifying the paper in 
discussion by demonstrating the utility of the shear 
strength of clays at zero normal load as a means of 
obtaining the constant in the basic shear equation. 
Research work carried out in France on the effect of 
the speed of loading on soil properties was described 
in another paper, being indicative of the many factors 
which may influence test results, temperature being 
another, which was mentioned in discussion. The 
important influence of the chemical nature of clays 
on their physical and mechanical properties was 
demonstrated in a paper by K. Endell and U. Hoff- 
man (Germany) and amplified in discussion by H. F. 
Winterkorn (U.S.A.), who stressed the effect which 
the geological origm of clays may also have. This 
fundamental aspect of the subject was reflected in a 
paper describing Russian research work on the influ- 
ence of scale-like particles, such as mica, on soil 
properties. 

In general discussion little attention was devoted 
to the properties of granular materials (sands and 
gravels) as there appears to be general agreement on 
at least their main characteristics. With regard to 
clays and cohesive soils, while some certainty was 
evident with regard to some of their simpler pro- 
perties, it was generally admitted that research on the 
shear strength of such materials is still in the process 
of being worked out. Various shear-testing devices 
were described to the Conference, including a simple 
field test using a parabolic plate pulled so that it 
breaks away a partial cone, but so many factors 
influence the final result obtained that no very definite 
expression on the utility of the various devices was 
made. 

Section ““E”: Stress DistrRipuTion iN SoIts. 


This is an almost equally wide branch of study as 
the investigation of soil properties. It is complicated 
by the fact that although theoretical analyses can 
be made of stress distribution in homogeneous 
materials, soils as encountered in practice are always 
far from uniform. The classic theory of Boussinesq, 
therefore, formed the basis of much of the analytical 
presentations in discussion, and in some of the eleven 
papers included in this section, being in sharp con- 
trast with records obtained from actual observations. 
Interesting records were presented from Egypt, 
accompanied by an exhaustive analysis of the stress 
distribution around a pile (Paper E 2 by Professor 
F. E. Relton). Russian experimenters gave details 
of research work into stress distribution by means of 
a centrifuge, this work having been developed in 
Russia independently of the American worker, 
P. Bucky. Of special interest to practising engineers 
is a paper (E9 by G. M. Rapp and A. H. Baker) 
describing the measurement of soil pressures on the 
lining of the new mid-town tunnel under the Hudson 
River, at present under construction in New York, 
in which details of the gauges used are given and a 
summary of the records so far obtained. Although so 
wide a subject, it was comprehensively introduced 
for discussion by a co-operative effort, already men- 
tioned, on the part of Dr. Koegler (Germany), 
assisted by Mr. Tschebotareff (Egypt), in which due 
notice was taken of the interesting work of Dr. Faber 
(England), although this was not reported to the 


Conference. 
(To be continued.) 








Aw order for an electrically propelled ship of unusual 
interest is that which has been placed by the Corporation 
of Trinity House, with Smith’s Dock Company, Ltd., of 
South Bank-on-Tees, for Trinity House special serwice. 
She will be a twin-screw, 220ft. ship, fitted with Diesel- 
electric machinery supplied by the English Electric Com- 
pany, Ltd., of Rugby. She is to be specially designed and 
fitted up for the Trinity House inspection and main- 
tenance service with special equipment for dealing with 
buoys, beacons, &c. The fact that all the deck machinery, 
auxiliaries, and main propelling machinery are to be 
electrically operated, together with the other special 
features to be incorporated in the vessel, makes the con- 
tract one of the most interesting placed for some time. 
The ship will be built at South Bank, and delivery, it is 





regarding probable foundation settlements, data for 
foundation design, and methods for filling procedure 





stated, is to be given in about twelve months 
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The Kincardine- 


No. II. 
(Concluded from page 165, August 14th.) 


THE Swinc SPAN, 


S was mentiéned at the beginning of the previous 
article, the swing span has an overall length of 
364ft., and provides two clear openings for shipping 
each 150ft. wide. It consists of a double cantilever 
structure having four panels on each side of the 
central panel and weighs complete about 1600 tons. 








FiG. 10—-SWING SPAN PIER 


The weight of the superstructure is transferred 
through four distributing girders, two longitudinal 
and two transverse, on to a drum girder 36ft. 93in. 
mean diameter, which rests upon sixty tapered 























F PG : 
fy Ribs 13 saa | y 





! fey ig’ 
(1 te mv: 1~8 | 1-8 CBRE oe | 
& 


“The Exciwweca” 


FIG. 11—SECTION THROUGH CENTRE PIVOT 


rollers running on a steel path built on the top of the 
pier. Machinery for swinging the span is housed 
in a room beneath the roadway and above the drum 





COMPLETED, STEEL FORMS 





girder. It operates through two pinions engaging 


on-Forth Bridge. 


with a circular rack carried on the pier. The move- 
ments of the bridge are all controlled from a cabin 
carried centrally by arched girders above the roadway. 
In a Supplement to this issue there are reproduced 
general arrangement drawings of the central part 
of the span, from which the relative positions of the 
superstructure roller path machinery room, &c., 
can be observed, while the general design of the steel- 
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STILL IN PLACE 


work can be seen in a diagram, also reproduced 
in the Supplement. The examination of these two 
drawings and of the half-tone engravings reproduced 
on these pages and page 184, will illuminate the more 
detailed descriptions which follow. 


THe Swine Span PIER. 

The method by which the swing span pier was 
founded has already been described in our issue of 
February 28th last. The upper portion of the pier 
consists of a hollow reinforced concrete cylinder, 
5ft. thick and 42ft. in external diameter. It has a 
“roof” 2ft. in thickness, supported by two steel 
girders cased-in concrete and on diameters at right 
angles to one another, each about 6ft. deep. At the 
centre where the cross beams intersect at a “‘ boss ”’ 
U-shaped holding down bolts were embedded in 
the concrete, and the upper surface was prepared 
to take the centre pivot of the span. This pivot, 
however, has very little weight to carry. The whole 
weight of the span is transmitted to the pier through 
the rollers, and on this circle the wall of the pier was 
specially reinforced with a grillage of I beams 
embedded in the concrete to carry the roller path, 
as shown by a detail drawing in the Supplement. 
By the use of a manhole just within the roller path 
circle, entrance can be gained to the hollow interior 
of the pier for inspection of its condition and for the 
examination of the electric cable carrying current 
for the operation of the bridge. This cable necessarily 
is laid under the river bed and is carried up through 
the pier and through a duct in the central pivot. 


THE ROLLER Pats. 


The sixty tapered steel rollers which carry the 
bridge are each lft. 4in. long by lft. 8in. mean 


built up from 8in. by 1}in. cross plates, in which the 
roller spindles are mounted. The frame itself is 
held in position by thirty steel radial rods lin. 
diameter riveted at their inner ends to a plate 
encircling the pivot and connected through right and 
left-hand thread turnbuckles for adjustment of 
length to extensions of the roller spindles. The 
rollers are so mounted on the spindles that a small 
degree of axial freedom is available in order that, 
despite the probable existence of slight inequalities of 
size, they may adjust themselves each to take approxi- 
mately its proper share of the load. Each spindle 
—see Supplement— is keyed into the frame at the 
outer end and locked to it at the inner end by two 
nuts. Owing to the taper of the rollers there exists 
a force tending to push each roller outwards. To 
counteract this force each spindle carries near its 
outer end on four flats a mild steel collar 7in. diameter 
against which there bears a }in. thick phosphor 
bronze plate of the same diameter pinned to the 
roller. By this means the force is transmitted to 
the spindle and thence to the frame. The position 
of the roller is restrained at the inner end by another 
similar 4in. phosphor bronze plate, 7in. diameter, 
which is held in position on the spindle by two lock- 
nuts and set with approximately 1/,,in. clearance 
from the machined inner face of the roller. The 
load is, of course, transferred directly through the 
rollers from the upper track to the lower track 







and the spindles themselves take none of it. Each 
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FIG. 14—SECTIONS THROUGH ROLLER TRACK 


spindle is enclosed, where the roller rotates about 
it, in a phosphor bronze sleeve, which has clearance 
not only in the bore of the roller, but also about the 
spindle. Lubrication for this sleeve and the thrust 
pad is provided by grease nipples at the outer end 
of the spindle. Covers enclose the whole of the roller 
path as far as possible to prevent the entry of snow, 
which, by packing up between the rollers, might 
seriously affect the operation of the span. 


THe CENTRE Prvor. 


The centre pivot rests on a base 7ft. 6in. in diameter 
and is shown in a drawing, Fig. 11. It carries two 
castings. The lower, or collar, casting, to which the 
radial rods, tied at their further ends to the roller 
frame, are connected, is carried on a diameter of 
3ft. 2in. and bears on a bronze sleeve in. thick. The 
other, at a higher level, takes the inner ends of radial 
girders extending to the drum girder. It has an 
internal diameter of lft. 10jin. and a height of 
3ft. 3fin. It rotates upon two bronze sleeves, both 
jin. thick, the upper one 10in. long and the lower 
8zin. long. Lubrication of the bearings is effected by 
Tecalemit lubricators. 


Serrinc Out RoLier Patu. 


One of the most important matters in connection 
with the erection of the bridge was the means adopted 





diameter. They are retained in position by a frame, 


for setting the lower track of the roller path in 
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FIG. 13—SECTION OF ROLLER FRAME ASSEMBLY 
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34'-0" Cntr. to Cnir.of MainGirder, 





It will be appreciated that it was not only 
necessary that the track should be truly concentric 
with the central pivot, but also that it should be level 
and, moreover, that its upper face should be set to an 





level precisely concentric with the inscribed circle 
on the ring and the use of the instrument thus set for 
The wedges were 


driven in accordance with the measurements of the 


checking the levels of the ring. 
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SECTION 8.8. 
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SECTION 8.8. 
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FiGs. 15 AND 16—CROSS-SECTIONS SHOWING TRANSVERSE ]GIRDERS(ABOVE) AND 
INTERMEDIATE GIRDER AT CENTRE OF SWING SPAN (BELOW) 


exact slope to agree with the taper on the rollers. The 
weather at the time this work had to be done was very 
unsettled and intemperate and it was therefore, 
decided in the interests of accuracy to enclose the 
whole top of the pier within a tent, which would 
protect those using the instruments and the instru- 
ments themselves from the effects of the high wind. 
When all was ready for the work to begin the centre 
pivot was erected temporarily as nearly accurately as 
possible on the centre of the pier and precisely on the 
centre line of the bridge. The pivot itself was then 
used to take a radius rod. The segments of the bottom 
roller track, each 224 deg. of the circle in length, were 
laid in position, bolted together and adjusted for 
concentricity with the pivot by means of a circular 
line scribed on the track. After this work had been 
accomplished satisfactorily the centre pivot, was then 
removed to make way for a level. 

At this point it may be well to pause and to study 
the arrangements that had been decided upon for 
adjusting the level and slope of the track. When 
once set in position the ring was to be held by holding- 
down bolts and grouted in with concrete, as shown in 
Fig. 14. For adjustment, however, it was supported 
at 6ft. intervals around its circumference by wedges 
driven in, one from the outside and one from the 
inside above one another. Clearly by this means the 
level of the ring could be altered. For the correction 
of the slope it was provided that, though the upper 
wedge should be supplied finished machined, the 
machining of the lower wedge to finished thickness 
and taper was to be decided upon as a result of the 
measurements actually taken at the bridge. The work 
next undertaken, therefore, was that of setting a 








instrument and machined to the required dimensions 
thus discovered. When the grouting was completed 
and the holding-down bolts tightened the measure- 
ments were re-checked. We are informed by the 





engineers that the accuracy attained, both for level 
and slope, was of the order of 2 to 3 thousandths of 
an inch on a cirele with a mean diameter of 36ft. 9fin. 
Not until all this work had been done was the centre 
pivot casting re-erected in position. It was finally 
and exactly adjusted for concentricity by reference 
to the scribed line on the roller path. The whole 
series of adjustments and measurements constitutes 
an achievement of which the engineers may well be 
proud, for it is probable that the ring is laid as 
accurately as, if not more accurately than, the rollers 
have been manufactured, 

Following the completion of the work on the lower 
track the rollers and the roller frame were erected 
upon it. Each roller had been inscribed during 
manufacture with a line showing the position of the 
mean diameter. By means of the turnbuckles on 
the radial rods holding the frame and by the use 
of the locknuts adjusting the rollers relative to the 
frame the whole assembly was set into position 
relatively to the lower track and the centre pivot. 


THe DistrIinsuTING AND Drum GIRDERS. 


The builders and designers of a swing span are 
necessarily faced by a problem of load distribution. 
The weight of a long, rectangular superstructure 
must be spread as equally as possible over a large 
number of rollers arranged on a circular path. In 
the Kincardine bridge the distribution of the load is 
effected in two stages. Two longitudinal and two 
transverse girders arranged in the form of a square 
—_ the superstructure and are themselves supported 

at eight equidistant points around the circumference 

of a drum . The last-mentioned girder, then,» 
requires to have sufficient stiffness to transmit eight 
concentrated loads as a distributed load over sixty 
rollers, It has, of course, the same mean diameter— 
86ft. 9fin.—as the roller path, and for stiffness a 
depth of 5ft. Tt is built up of gin. plate as a grillage 
of two drums, one inside ‘the othe& ‘separated and 
held together by 1l0in. by 3}in. channels. The 
flanges are formed by 8in. by 6in. by jin. angles with 
@ jin. top plate and a fin. bottom plate. The girder 
was to the site in eight 45 deg. sectors.- The 
whole forms a remarkably stiff structure which is 
maintained in position and further strengthened by 
eight radial girders 3ft. 3in. in depth, riveted to a 
collar encircling the central pivot. By means of 
intersecting girders between the radial arms the 
floor of the machinery room is supported. The 
drum is specially stiffened at the eight points around 
its circumference upon which the distributing girders 
rest. It will be noticed from the drawings that the 
upper roller track is bolted to the underside of the 
drum girder. At the works the girder was temporarily 
erected upside down and a mean diameter circle was 
inscribed on the track so that erection at site was 
facilitated. For levelling p shims were placed 
between the track and the girder. At first the bolts 
were only hand tightened and feelers were inserted 
between the track and each roller to determine the 
high spots. By then inserting shims and repeating 
the measurement the track was made to bear 
evenly on the rollers. In addition, the measurements 
were repeated with the drum turned to various different 
positions. The work was finally brought to such 
a state of perfection that the drum could be 
hauled round by a few men without much expenditure 
of effort. 
On the top of the drum girder there are eight pad 
billets, four 4ft. 9in., and four 2ft. 9in. by 2ft. by 2fin., 
on which the distributing girders rest. The longi- 
tudinal girders, which are situated immediately 
beneath the bottom chords of the superstructure, are 
8ft. 3in. deep, while the transverse girders, which 
extend up to the roadway level, are each 11ft. deep. 
Details of the design can be seen in the accompanying 
line engraving, Fig. 15. 


THE SUPERSTRUCTURE. 





As the design of the superstructure is in most 
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FIG. 17—JUNCTION OF LONGITUDINAL AND TRANSVERSE GIRDERS 
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respects conventional, it needs but little mention 
here. The diagram reproduced in the Supplement 
indicates the positions of the various members, and, 
in fact, the general design. A typical cross section 
is reproduced in Fig. 16. On piers Nos. 10 and 12, 
at the ends of the 100ft. spans, large pylons are being 
built on each side of the road, not only to give 
architectural significance to the transition to the 
swing span, but also to carry safety gates which 





Fic. 18—-BEVEL GEAR AND TURNING RACK 


will be let down across the road when the bridge is 
opened. 


MacHInERY Room anp ControLt House. 


In a further article which we hope to publish 
at a later date we shall describe in some detail how 
the controls of the bridge are arranged, but it is 
permissible here to refer to the machines installed 
on the bridge. The rotation of the bridge is effected 
by driving two pinions which engage with a stationary 
rack bolted to the lower roller track. These pinions, 
one on each side of the bridge, are mounted on 














FiG. 20—-ERECTION OF SUPERSTRUCTURE BEGUN 


vertical shafts, which are carried in brackets riveted 
to the outside of the drum girder and which have 
bevels mounted at their upper ends engaging with 
corresponding bevels on horizontal shafts projecting 
through the transverse distributing girders. Two 
50 H.P. electric motors within the machinery. room 
drive the horizontal shafts through reduction gearing. 
They are supplied with direct current from a 130 H.P. 
Ward Leonard set, The machinery room also contains 


acts as a standby in the case of a failure of current 
from the mains, together with a small electrically 
driven compressor for charging the starting air bottles. 
In addition, there is a motor-driven hydraulic pump 
supplying pressure oil for the operation of the bolts 
that lock the bridge in its closed position, and the 
wedges that lift the ends of the bridge when closed. 


ERECTION. 


The superstructure of the swing span is still under 
erection. In order to keep the river open for traffic 


use was found for some of the steel shuttering 
originally utilised for forming the piers, as supports 
to hold the bottom booms at the correct level above 
thé dolphin. When a sufficient amount of the floor 
of the span over a length of one panel had been placed 
in position a derrick crane was erected thereon and 
was used for placing the upper chords and other 
sections in position. 

In conclusion, we desire to thank Sir Alexander 
Gibb and Partners for putting at our disposal the 
information, drawings, and photographs on which 











‘ 


the span is being erected in the “ open” position. 
For this purpose use is being made of the timber 
dolphin which is part of the permanent work. As 
will be seen from one of the engravings, a second 
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FiG. 19—-DRUM, LONGITUDINAL AND TRANSVERSE GIRDERS COMPLETELY ERECTED 


these articles have been based, and to acknowledge 
the courtesy with which the representatives of the 
engineers and contractors treated us on the occasion 
of a. recent visit to the site. 








Oy a cylinder subjected to internal pressure the 
maximum tensile stress is the hoop stress set up 
at the internal boundary. The numerical value of 
this hoop stress is never less than the numerical value 
of the internal pressure, and, if the external diameter 
of the cylinder is not much greater than the internal 
diameter, may considerably exceed it. In the design 
of a cylinder to withstand high internal pressures 
it is therefore often necessary to build up the cylinder 
from two or more concentric shells, shrunk on to each 
other. In the absence of internal pressure the inner 
shells are then subjected to compressive hoop stress, 
so that when the internal pressure is applied the 
tensile hoop stress nowhere exceeds the safe working 
stress. 

The design of such built-up cylinders is governed 
by well-known formule for the stress in thick 
cylinderst.; but general formule for direct applica- 
tion to the design of built-up cylinders do not appear 
to have been developed. The object of the present 
paper is to establish these formule. 

It will be assumed that the built-up cylinder is to be 
so designed that when the internal pressure is applied 
the maximum hoop stress in each shell (é.e., the hoop 
stress at the internal surface of each shell) shall 
attain a certain value; that both the external and 
the internal diameters} of the built-up cylinder are 
given; and that the number of shells is to be a 
minimum. It will be further assumed that the 
eylinder is to be built up by shrinking on each succes- 
sive shell from the inside outwards, and that after 
each shell is shrunk on, the outside of the 
cylinder is to be machined to size ready for the next 
shell to be fitted. Thus the designer has to deter- 
mine the number of shells and their radii and the excess 
of the outside diameter of the cylinder over the inside 
diameter of the next shell to be shrunk on. 

Consider a cylinder built up of » shells, and lst the 
diameters of successive inter-shell surfaces be d,, 
d,...d, outwards. Let the internal pressure be p,, 
and the external p,, and let the inter-shell pressures 
with p, and pp, acting be py, py... Pn. Let the 
hoop stress set up at the inside of each shell with 
p, and pn acting be Q. Let the inter-shell pressures 





* Communicated from the National Physical Laboratory, 
Engineering Department. 

+ Morley, ‘‘ Strength of Materials,” sixth edition, Arts. 
122-124. 

{ The ratio of the wall thickness to the internal diameter 
must, of course, exceed the ratio of internal pressure to the 


The Design of Built-Up Cylinders.’ 


By H. L. COX, B.A. 


when the internal pressure is equal to p, (the external 
pressure) be p’;, p's... D’n-4- 
Considering the r+ 1th shell, we have§ 
Pr= Op B,/d; t Pp 1=%rt Be/d, +1. 
and Q=—a,+8,/d? 
where «, and 8, are constants. 
Thus 


Pr—Q=2a, and Pr t1 Py 41-Q=ar(p, 73+) 
where p, . 1=4, 44/dr 
Thus 
041 Pr41—-Q_ fit! 
Pr—Q 2 





or 

Up 41 P, 41 —Pr=(1—4, 44) Q 
2,41 : 
b+, 44 





where p, .1= 
Similarly 
Ur Pr—-Pypi= (1—ur) Q. 
Hence, by multiplication by un, Up) - 


and addition 
F pn—p,=(1—F) Q, where F=pn un - - 
os ghee 
Q= Pack F_} 
(Nors.—F>1: but Q is a tension, whilst p, and 
pn are pressures. The difference of sign has already 
been allowed for in the «, 8, equations.) 

The smallest value of Q for a given difference 
P.—Pn is given by the maximum value of F. The 
maximum value of F, if :p,...- pn is given (te., 
fixed ratio of external to internal diameter of built-up 
cylinder), is when 

C1=Pa= +--+ =pn = p (Def), 


- + Bp ags &e., 


+ Us 


or 


so that 


Uy == ade =Un= (Def.). 
We have then 
"pn —Pr=(1—p"~*) Q 
=(1—y*) (— pa Bah 


1 
wer l 


Pee (P,—Pn) +Pna 


In a cylinder of the same internal and external 


Whence 








a four-cylinder horizontally opposed Brush oil engine, 
driving an alternator and a D.C. generator, which 








required maximum hoop stress. If these ratios are nearly equal 
a very large number of shells will be required. 


§ Morley, loc. cit., Art. 122. 
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diameters consisting of one shell, we should have 
2n-2r 


pa (Po—Pn) + Pn 
so that 
(pe? — l ot” 2(n—r)__ a5 
( p"—1 eo" — 
Now the pressure p’,,, at the r+1th interface 
causes at the rth interface a pressure 


e (p** —1) 
ort 1) — j Pr +1 


; (Po—Pn) 





P= - 


Thus the pressure at the rth interface when the 
pressure at the r+I1th interface is zero (t.e., before 
the outer cylinders are shrunk on) should be 


2 (e@—3)_ 
pertD—1 P ‘+1 





P’,—e 

e?—1 ) 

= GaC I eT Cy bes (ep? + 1)—u" | (Po — Pa) 
=P, (Def.) 

Consider now the two pieces, the built-up cylinder 

of r shells and the r+ 1th shell. For the contraction 


ur of the outer diameter of the cylinder when the 
pressure P, is applied, we have 


a-+8/dt—P,, a+B/d,2=0, and —«+8/d*=T 


Eu, /d,= —T—oP,= (Fe — s) P,, 


where o is Poisson’s Ratio. 
For the expansion u’, of the inner diameter of the 
shell, when the pressure P, is applied, we have 


a ‘+p’ /d, PP a +B’ /d, 210, and —a’+ 6’ /d?=—T’ 
Eu’, /d,—T’ +0 P,= ( et! ‘a o)P, 
— 





The total necessary difference of diameter U;, is 
given by 
EU, /d,- ~{i ot etl), 2 (2 +1)—1) 




















Wife Ment omar so 8 ks 
1 { Se Pee, 
=@—) EF) i“”” (97? + 1)—2u" | (PoP) 
or substituting for 
2°? 
oi 1+ 9? f 
aa __ 2-7 p2n-2rt (92+ 1)"(p2F +-1)— 27 +1977] 2% 
ete (e%—1) (2% —(GpI] (Po Pn) 
an 
(1+?)" 
Q+Pra= pan — (pp 1yp Po (e +1" Pn) L 
EXAMPLES. 
Ifn=2 
‘ 29? 
EULA ec4 (P.—Pn) 
If n=3 
4o 4 
EVA Th on py (Po —Pn) 
Fie tery 
Bada (RE 1) (Teh ES PEI) PO Pm) 
If n=4 
8 p® 
EU,/d,= "[5p®F 11 p* +5 p?41) Pe —Pn) 
. 4 of (9 +4 p?+ 1) 
J 
E Uslda= (ap) (15 pF 11 pt +5 php 1) Po Pm) 
2 845 96+ 12 pf+5 p?+1 
EU,/d;= e? (0° +5 p*+ 12 p#+ ta), 





~ (pe? +1) (15 p* +11 p*+-5 6? +1) 








Subject Indexes to Volumes of Periodicals. 


By S. C. BRADFORD, B.Sc. 


A LTHOUGH the index is the key to the informa- 
tA. tion in the volume, little general attention appears 
to have been given to its construction. The efficiency 
of indexes to periodical volumes is the concern of 
readers and editors alike. The former are interested 
in finding the whole of the information they need 
with the minimum of trouble; the business of the 
latter is to please their readers with the greatest 
economy. The most obvious method of producing 
an index is to arrange the titles of the articles in 
alphabetical order. This may be termed the title 
index. Experience has shown that this method is 
not the best. Although readers occasionally desire 
to locate particular papers they remember, it is 
rarely that they can recollect the exact titles, with- 
out which, it is difficult to know where to look in 
the index. The proportion of such cases is small. 
Moreover, -the authors’ titles are often unsuitable 
for alphabetical arrangement. More usually, readers 
need to find whether the volume contains information 
on a particular subject. It is customary, therefore, 
to specify the various subjects of the articles and to 
arrange these subject headings in alphabetical order 
in the index. This constitutes the usual alphabetical- 
subject index. 

In practice, the difficulties arise: (1) That we 
are not dealing with single words, having a definite 
alphabetical arrangement, but with complex notions 
that can be expressed in a number of words in 
a@ great variety of ways, so that the same subject 
may be entered in different places at different times, 
even in the same index, and (2) that the alphabetical 
arrangement separates related subjects. Conse- 
quently, entries concerning the same subject, and 
those relevant to its parts or to related subjects, 
are scattered throughout the index. As a result, 
the reader still does not know where to look in the 
index for his information. Such an index is calculated 
to give the reader the maximum of trouble. , 

From the editor’s point of view, there is the further 
difficulty of high cost, because the preparation of 
such an index occupies much of his own time and 
cannot be relegated to the junior staff. 

These practical difficulties have led to a partial 
solution of the problem, i.e., the introduction of the 
idea of classification. The subjects likely to be treated 
in the periodical are classified according to a more 
or less logical plan, sometimes with subheadings. 
Each subject is expressed by a suitable index entry, 
occasionally with the addition of a symbol, as a 
shorthand device for the use of the editor. And then 
these. headings are used in the preparation of the 
alpHabetical index. The drawback of scattering 
references on related subjects is overcome, to some 
extent, by a series of cross references. According to 
the completeness of the classification scheme, this 
method of the concealed classification tends to 
surmount the evils above mentioned. [EprroriaL 
Notre.—This is the method employed for Tue 
ENGINEER volume indexes. A comprehensive 





card index with decimal classification is preserved 
in the office and is always available to readers. } 

From the poimt of view of the reader, the system 
is still imperfect. Before he can use the index 
easily he must learn to understand the concealed 
classification, which is different in every periodical. 
As the classification is never complete, new terms, 
taken from the authors’ titles, are introduced in 
every volume. These do not fit the scheme of cross 
references, and thus are liable to be overlooked by 
the reader. Moreover, the cross references them- 
selves, which lead him backwards and forwards 
from page to page, are calculated to disturb the 
serenity of his temper. From the editor’s point of 
view, there is yet the disadvantage of unnecessary 
cost. The preparation of such an index must be 
kept largely in his own hands. And re-editing is 
needed before the material can be accumulated into 
quinquennial, decennial, and the like indexes. 

The ultimate solution of the problem is the frank 
recognition of the necessity of classification, and the 
use of a standard complete classification, such as the 
Universal Decimal Classification, which is the same 
for every periodical. In such a classification, all 
the notions in the universe of thought are repre- 
sented uniquely by decimal numbers, having a definite 
sequence, and which are the same in every language. 
If such a classification be adopted, the only skilled 
work that is necessary is to add one or more decimal 
classification numbers to each article, or abstract, 
in the volume, one number for each t of each 
subject treated. An example of this method is 
** Physiological Abstracts,” of which Dr. J. G. 
Priestley is the Editor. The classification should be 
carried out by trained classifiers, expert in the 
subjects to be classified. The cost of this work in the 
Science Library is about 3$d. a reference, but in 
simple indexes it would be much less than this. 
Thereafter, the preparation of indexes to single or 
multiple volumes becomes automatic. 

To prepare the index to a volume, the titles of 
the articles or abstracts in the separate parts of the 
volume, with their decimal numbers, one copy of 
the title for each decimal number, are mounted on 
uniform cards, or slips, and the relevant page 
numbers added. These cards form the material for 
the index. 

The simplest method of using the material is to 
arrange it in numerical order and print it as it stands. 
What could be more simple? This method was 
invented by Professor A. F. C. Pollard, and used 
by him for the twenty-five years’ index to the 
** Transactions ’” of the Optical Society. Probably 
this is the best type of index. It can be cut up and 
mounted for intercalation in cumulative subject 
indexes by readers and libraries ; indexes which may 
include entries from all periodicals using the same 
system. Duplicate copies of the entries may be used 
for the formation of an author index also. In this 
system the skilled work of preparing the index is 





eliminated completely. Such an index appears like 
this : 
DECIMAL.-TITLE INDEX. 
535-733-+1 
Edridge-Green, F Ww 
1909.10.21. The theory of vision and colour perception. 
London, Trans. Opt. Soc. 11 1909-1910 (10-25). 


535-733-1 
Drysdale, Charles V 
1913.11.13. Some new optical instruments. 
London, Trans. Opt. Soc. 14 1913-1914 (19-39). 
535-733-3 


Drysdale, Charles V 

1913.11.13, Some new optical instrumen’ 

London, Trans. Opt. Soc, 14 1913-1914 (19-39). 

For use with such indexes a small manual is needed, 
such as that prepared by Professor Pollard for the 
Optical Society. This manual contains those sections 
of the classification which cover the subject matter 
of the periodical, together with an alphabetical 
index to the classification numbers. The reader 
ascertains from the manual the decimal number or 
numbers corresponding to the subject of his inquiry, 
and these numbers are the same in the index to every 
volume of isa periodical using the system and in 
every 

To meet the ‘objection of readers who may dislike 
to have to refer to a separate manual, it is possible 
to print in each volume an alphabetical index to 
those decimal numbers used in the volume. This, 
also, is prepared automatically. The alphabetical 
index to the manual is cut up and mounted on 
cards, one card for each index entry. The cards are 
then regrtynged and kept in decimal order. The 
items helgw are copied from such an arrangement : 


REVERSED ALPHABETICAL INDEX. 
621-187-127 Feed-water, Purification, Electrical 
621-187-128 Feed-water, Purification, Chemical 
621-187-13 Feed-water, Apparatus 
621-187-131 Pumps, Feed-water 
621-187-131-018-2 Pumps, Feed-water, Efficiency 
621-187-14 Feed-water, eating 
621-187-142 Economisers, Boilers 
621-2 Power, Hydraulic 
621-209 Power, Hydraulic, Utilisation 
621-21 Water-mills 


In making the alphabetical index to a particular 
volume, it is a simple matter to select those cards 
that correspond to the decimal numbers given to the 
articles in the volume. These cards are then 
rearranged in alphabetical order and sent to the 
printer. Such an alphabetical index was adopted 
by Sir Frederic Nathan for the Fuel Bulletin. It 
appears like this : 


ALPHABETICAL CLASSIFICATION INDEX. 
Boilers 
Cylindrical 621-181-4 
Fire-tube 621-181-3 
For waste heat 621-181-62 
Marine 621- qr 162 
Heating of 621-182 
High pressure 621-181-174-1. 
Insulation,621-186-4 
Lancashire 621-181-33 
Marine 621-181-1 
High pressure 621-181-1-174-1 
Water-tube 621-181-15 
Steam engines 621-18 
Thermal studies 621-18-016 
Types 621-181 
Brakes 
Electric 
Recuperative 621-316-719-3 
Electric vehicle 
Recuperative 621-337-522 
Electromagnetic 621-592-35 
Railway engineering 625-28-592-35 
Hydraulic 621-592-2 
Mechanical 621-—592-1 


Electric 621-316-719 
Again, there is no skilled work involved. 

The expense of printing this type of decimal-title 
index may be reduced by condensing the entries, 
having the same decimal number, in such a way as 
the following :— 

CONDENSED DECIMAL-TITLE INDEX. 
535-317. A criticism a oe ee bape Big ow - pnd. in a; | 
01 ’ 2 le t met! o 

& Ceetae couetoal nat and cylindrical ienesa, 1, 72. 

535-318. On the Berthonian system of standardising astro- 
nomical eye-pieces, 4, 41. On a fluor-glass concentric eye- 
piece for high powers, 15, 183, 202. On the design and testing 
of telescopic objectives, 18, 142, 196. 

535-319. path of rays in se having an inverting 

m comprising two lenses, 28, 24. Thé optical 
apertures problem cm, BB, 138 aa A projective treatment of 
periscope, 28, 

It should be noted Asi ‘ae classification brings 

together all the references to articles on the same 

subject, and adjacent to those on related subjects. 

At the same time irritating cross-references are elimi- 

nated. 

A still simpler form of this index is prepared by 
copying out only the classification numbers, in decimal 
order, with the corresponding volume and page 
numbers, and printing these alone. For annual 
indexes it is sufficient, in most cases, to quote only 
one decimal number in each entry, repeating the 
entry under each classification number, if there 1s 
more than one to an article. Certain exceptions will 
be prominent, which include a great many page refer- 
ences under one decimal classification number. These 
are met by the general rule that entries having more 
than a certain number of page references, ¢.g., six, 
should be subdivided, by quoting a second decimal 
number. This method is used in the Half-yearly 
Index to the Science Library Weekly List of Acces- 
sions. 
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The following is an example of this index :— 
DECIMAL-REFERENCE INDEX. 


551-52 p375 
551-524 p333 
551-53 p3ls 
551-56 p222, 240, 329 
551-569 p240 
551-57 p44 
551-573 p333 
551-576-12 p316 
551-578-46 p366 
551-583 p3l3 
551-583-79 p333 
551-584 p3ls 
551-586 p306 


Such an index also is used with a manual, or alpha- 
betical index, as above. 

This form of index is the cheapest index to prepare 
and print, and the simplest to use. The classification 
number, or numbers, relevant to the inquiry, being 
once determined, the same numbers suffice for every 
volume of every periodical using the system. 

If it should be desired to avoid the psychological 
effect of the abrupt introduction of indexes consisting 
of numbers only, it is possible to amplify such an 
index by inserting the meanings of the decimal 
numbers. This also is done automatically from the 
mounted alphabetical index to the manual arranged 
in decimal order, in the same manner as above, when 
an index is produced in the following form :— 


DECIMAL-REFERENCE INDEX 
With Meanings of the Numbers. 


536-21 Heat conduction, in solids. I 812 

536-46 Combustion, Physics. I 562 

536-51 Temperature, M t, Change of State. I 565 
536-52 Pyrometry. I 87, 528, 529 
536-521 Pyrometry, Optical. I 821 

536-53 Temperature, Measurement, Electric. 
536-532 Thermo-couples. I 528, 529 

536-6 Calorimetry. I 780 


This index is similar to that prepared by Dr. Hudson 
for Plant Breeding Abstracts. It is shorter than that 
giving titles of the articles. Consequently it is cheaper 
to print. It is used with a manual, or with an alpha- 
betical subject index to each volume, exactly as those 
described above. 

There are still, however, many to whom the idea 
of a decimal number is repugnant, although they are, 
by custom, reconciled to seeing arabic numerals 
at the heads of pages. If the above-described indexes 
should be considered too daring for supply to such 
persons at the present stage, an ordinary alphabetical 
index may be prepared very easily in the same way. 
The decimal numbers preceding the entries in the 
previous index are simply struck out, and the entries 
rearranged in alphabetical order. In making this 
index, the set of cards, having the alphabetical entries 
corresponding to the classes of the decimal classi- 
fication arranged in decimal order, again is utilised. 
As before, those cards are selected which correspond 
to the actual decimal numbers given to the articles 
or abstracts in the volume of the periodical. These 
are rearranged in alphabetical order, page numbers 
are substituted for the decimal numbers, and sent to 
the printer. The result is as follows :— 





I 814 


ALPHABETICAL-SUBJECT INDEX. 


Calorimetry I 780 

Combustion, Physics I 562 
Dielectrics, Influence on I 437 
Electric discharges in rarefied gases I 
Electricity and magnetism, Physics I 
Electricity, Physics I 764 

Entropy 

Heat conduction, in solids I 812 
Heat, Latent 

Heat of combination I 12 
Magnetism, Physics I 764 


2 


432 
‘45 


ab 


o 


Here, again, skilled work is eliminated. The method is 
almost identical with that of the concealed classification, 
which is employed by a number of the larger scientific 
periodicals. The advantages of classification have 
disappeared, although, in being based on the Universal 
Decimal Classification, those resulting from uniformity 
and economy remain. And, provided the alphabetical 
index entries are used without alteration, or if the 
decimal numbers are printed at the heads of the 
articles or abstracts, it is still possible to utilise the 
references for addition to a cumulative card index, 
comprising all bibliographies using this classification. 

Several other modifications of the method are 
possible. It is, however, unnecessary to describe 
them in this short paper. It will be seen that, by the 
use of a standard complete classification, the editorial 
work needed for the production of an index can be 
reduced to mere supervision, and the cards, used as 
copy for printing, can be cumulated for the prepara- 
tion of quinquennial and decennial indexes without 
the employment of skilled labour. 








Rap progress is being made with the developments and 
improvements at the Karachi airport. The new hangar is 
practically finished and the new boundary light equip- 
ment is in position and being wired up. Important work 
is in progress in connection with the provision of new roads 
and improved drainage. The latter will provide a drainage 
system right round the ianding area, and will be capable of 
dealing with any excess rainfall. When the present 
schemes are compléted_ the new airport, with its landing 
area, roads, and buildings,;~will extend over an area of 
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A Tin-Plate 


A MACHINE for grading tin-plates, according to their 
weight, which has recently been produced by W. and T. 
Avery, Ltd., of Soho Foundry, Birminghan, is illustrated 
by the accompanying engravings. Any of the standard 
sizes of sheets of tin-plate may be dealt with by the 
machine, from a weight of approximately 10 oz. up to a 
maximum weight of 5 lb. by divisions of } 0z. Provision 
is made to deal separately with plus or minus variations 
from zero up to 10 per cent. by divisions of $ per cent. 

The predetermined weight is first set and a selector 
gear is also set for the permissible light or heavy tolerances. 
The machine will then pass into the correct group any 
sheets within the set range. Sheets that are lighter than 
the preset light tolerance are automatically sorted into 


Grading Machine. 








the “light” group; sheets that are heavier than the 
preset heavy tolerance are automatically sorted into the 
“heavy” group. The machine deals with sheets at a 
rate up to twenty per minute, 

The weighing portion of the machine comprises a simple 
beam, to which is rigidly attached a pendulum of new 
form that, when adjusted, maintains a resistance directly 
in proportion to the load. A load-carrying member, 
to which is attached a substantial weighing platform, is 
supported on the beam. 

The machine is totally enclosed in a strong steel case 
with a plate glass panel at the front and rear through 
which may be seen the load-setting dial and the percentage 
tolerance chart. The electrical portion of the machine 
comprises a solenoid-operated stop which releases each 
sheet after weighing. An electro-magnet holds the machine 
rigid after being brought to its central position by a 





approximately four square miles. 





centralising solenoid. A timing switch actuated by a 


AND T. AVERY, LTD., 


TIN-PLATE GRADING EQUIPMENT 
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switch incorporated with the weighing plate allows the 
weighing beam to take up its position, according to the 
weight of the sheet, before actuating the selector and 
releasing the solenoids. 

The cleaning machine, through which the tin-plates 
pass on their way to the sorting machine, needs to be 
equipped with a pair of skin-covered rollers at a height 
of approximately 3ft. 10in. from the ground, with a 
guide plate to carry the tin-plates up to them. Feed 
magnets are provided for attaching to the cleaning 
machine, and these are controlled by the grading machine 
to ensure the correct feeding of sheets on to the weighing 
platform. 

The machine is adjusted by inserting a key in the hole 
which is marked A on the engraving. The shaft is then 
rotated until the predetermined weight of the sheets to 











be graded is indicated on the dial. The illustration shows 





WEIGHT ADJUSTMENT MECHANISM 


the dial set to grade sheets of 1 lb. 4 oz. in weight. 

The key is then inserted into another hole in the glass 
front and is rotated until the pointer indicates the per- 
centage underweight which can be permitted. The same 
key is finally used to set the overweight percentage. 
The current is switched on and the cleaning machine put 
into operation. 

The cycle of operations is controlled by a combination of 
time (controlled by an adjustable air dashpot), and gravity 
(controlled by the falling of the sheet and the subsequent 
automatic operation of the scale), and when the electric 
(D.C.) current is switched on, the machine is locked in 
the centre of its swing. The first sheet fed on the weighing 
platform operates.a switch which unlocks the scale, leaving 
it free to weigh. , 

During the weighing operation the sheet is arrested 
against a stop on the weighing platform. The scale then 
takes up a new position, either above or below its centre 
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of swing, and either within the heavy and light preset 
zone, or outside one of them. Whatever position the 
scale takes up, it is electrically locked in that position, 
this position determining the group into which the sheet 
will be discharged. Simultaneously with the release of 
the scale from its central starting position, there is also 
released a delay switch which permits the free weighing 
to take place during the period controlled by it. As 














dullard at the next station. A private code of swearing 
had been adopted on certain sections of most lines and 
we assured our readers it was often vigorously employed. 
Lack of sobriety on the part of some signalmen and delay 
in the transmission of messages by the use of the wires for 
“ larking ’ had been the cause of more than one accident 
since the introduction of the block system. As a practical 
contribution towards its improvement we suggested that 
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ARRANGEMENT OF WEIGHING MECHANISM 


the delay switch completes its function it opens a light 
or heavy diverter gate, or not, as the case may be, and 
then releases the seale plate sheet stop. If the sheet is 
of correct weight, the two diverter gates remain closed 
and the graded sheet passes over the top of the gates 
inte the “ correct” group. If the sheet is either light or 
heavy, as determined by the scale, the appropriate 
diverter gate is opened, and the sheet passes into its light 
or heavy group. 

As soon as the trailing end of the sheet is beyond the 
stop, the stop returns, ready to arrest the next sheet. 
The switch incorporated in the platform is released, and 
the scale is relocked in its central swing position, thereby 
releasing the feed magnets. The cycle of operations is 
then repeated. 








SIXTY YEARS AGO. 





Tue latest of an “ epidemic ” of railway accidents—a 
collision at Radstock between two trains ing on the 
same line—induced us in our issue of August 25th 1876 
to criticise severely the block system of railway working 
as practised at that date.. Had the system worked 
efficiently the Radstock collision, the Abbots Ripton 
collision and many other accidents of a similar nature 
would not, in our opinion, have occurred. It was indis- 
putable, we said, that the method of working trains by a 
space, instead of by a time, interval was in theory quite 
perfect. In practice however it was evident that unless 
the block system was substantially improved it could no 
longer be regarded as affording more than a very moderate 
degree of protection to life and limb. Great ingenuity and 
much money had been expended upon the development of 
the system and the devices associated with it but the fact 
remained that disastrous railway collisions were still 
taking place with alarming frequency. On _ sections 
without the system travelling, we maintained, was at 
least as safe as anywhere else. Under the old system of 
working the safety of passengers was almost entirely 
confided to the station-masters, drivers and guards. Those 
men represented the higher order of railway intellect 
and, so far at least as the drivers and guards were con- 
cerned, they were prompted to vigilance by the knowledge 
that they carried their own lives in their hands. Our 
chief criticism of the block system lay in the fact that it 
transferred responsibility for safe working to the signalman. 
While we knew that there were honourable exceptions 
we were compelled to recognise the fact that signalmen 
represented an order of railway intellect below that of 
station-masters, drivers and guards. In addition the 
mistakes made by a si did not endanger his own 
life. Further while the attention of a driver was concen- 
trated on his own train, which indeed for the time being 
was his universe, the signalman’s attention was di 
over many trains each one of which was merely a unit in 
the day’s work. In brief the introduction of the block 
system had transferred responsibility from men mostly 
capable and alert who earned from £2 to £3 a week to 
men, sometimes idle or incompetent, earning a pound a 
week or to lads receiving 14s. or 15s. It had to be borne in 
mind, we said, that one incompetent signalman might 
render valueless the competence of a large number of his 
fellows. Nothing was more vexatious to a really first- 


class signalman than to be linked telegraphically with a! 





printing instruments should be used in order that the 
messages sent and received shouid be placed on record 
beyond the control of the signalman. 








South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town. 


Revised Schedule for Mail Ships. 

Tentative plans for the new mailship schedule, 
which will entail the “‘ Athlone Castle ” and the “ Stirling 
Castle’ spending eight days each at Durban at the 
end of each outward voyage and will mean that two mail- 
ships will sometimes be in port there together, have been 
completed and are now Seine finally considered. If 
approved the new schedule will come into operation in 
September. Under the new ent it is proposed 
that the “ Athlone Castle” and the “ Stirling Castle” 
should leave Southampton at 4 p.m. on Fridays as usual, 
and reach Cape Town at 6 a.m. on Friday a fortnight 
later. The “ Stirling Castle” is not to be the last word 
in size for South African mailships. It is learned that the 
third ship of the new mail vessels, which was laid down 
at Belfast recently, is to be even bigger than the 
“‘ Athlone Castle” and “ Stirling Castle.” She will be 
between 6ft. and 8ft. longer, and her gross tonnage will 
be_ 26,000 or more. The name for her is the 
“Glamis Castle.” Both the new fruit ships, which are 
also be built at Belfast, will be bigger than the ‘“ Roslin 
Castle ’ and “ Rothesay Castle.” They will be 8000 tons 
gross against the 7000 tons of the first two ships. Details 
are now given of the alterations to be made to the 
* Arundel Castle” and the “‘ Windsor Castle ” to enable 
them to run in the faster mailship service. They will 
become two-funnelled instead of four, and the existing 
turbines in the vessels, which develop 14,500 S.H.P. 
per ship, will be taken out and er esa with more powerful 
and up-to-date turbines developing over 20,000 H.P. 
to increase the speed so as to enable the vessels to do the 
voyage in fourteen days. The Union Castle Company 
has now taken delivery of the new 15,000-ton tavin-screw 
motorship, ‘‘ Dunnottar Castle.” She sailed from London 
on June 18th for Antwerp, Rotterdam, and Hamburg, 
and returned to London early in July, leaving on 
the 3rd for Cape Town. Her sister ship, the “‘ Dunvegan 
Castle,” is at present fitting out at Belfast. Both have 
been built by Harland and Wolff of that place. The 
principal dimensions of the ‘‘ Dunnottar Castle” are: 
Length overall, 560ft. (530ft. between perpendiculars) ; 
moulded breadth, 71ft. 6in.; moulded depth, 35ft. She 
is designed on modern lines and has a well-raked rounded 
stem and a cruiser stern. Like the “ Athlone Castle,” 
she has a single low-type streamlined funnel. The steeri 
gear comprisesa streamlined semi-balanced rudder opera 
by an electro-hydraulic plant. She will carry 258 first- 
class passengers and 250 tourist class, and for a time will 
replace mailships as they are taken off to be re-engined. 


Gold Mining Statistics. 


The continuance of the ‘spectacular expan- 
sion” of the gold mines, the effect of their expenditure 
alone on the prosperity of the Union, and the increasing 





scope they offer for employment, are among the many 
interesting facts contained in the annual report of Mr. 
H. Pirow, Government Mining Engineer. He points 
out that the tonnage hoisted by large gold mines on the 
Witwatersrand rose from 48,099,248 tons in 1934 to 
52,912,593 in 1935, while the number of Europeans engaged 
on such mines increased from 27,586 to 30,798. This 
extra employment has had repercussion throughout South 
Africa. This is reflected in the inc expenditure 
on salaries and wages, amounting to £20,819,686 in 1935, 
and the amount expended in stores, £22,755,341. The 
average grade of ore mined was 4-558 dwt. per ton in 
1934, compared with 4-986 dwt. in 1935. This drop in 
grade is not greater than is justified by the present high 
price of gold and must be welcomed as in the best interests 
of the industry, and to the country as a whole. There 
will probably be further, though probably smaller, annual 
reductions as more and more low-grade ore is being 
exploited. A considerable increase in employment can 
certainly be anticipated for several years to come. If the 
present expansion continues during the next six or seven 
years, as it appears likely to do, it is clear that more than 
18,000 additional Europeans and 120,000 additional 
natives will be required to keep the mines at their full 
labour complement. The total amount of gold produced 
in the Union in 1935 was 10,773,991 fine oz., representing 
35-3 per cent. of the world’s production, estimated at 
30,500,000 fine oz., compared with 38-8 per cent. for 1934. 
The gross profits shown by the gold mines have increased 
from £12,723,252 in 1926, to £29,986,963 in 1935. A 
large portion of this is absorbed by such items as interest 
and redemption on loans and debentures, Government’s 
share of profits, Union taxation, overseas taxation, 
capital expenditure, realisation charges, directors’ and 
auditors’ fees, depreciation, donations, &c. 

Dividends, interest on and redemption of debentures, 
and loans, and the Government’s vendor share of profits, 
may be looked upon as the net profit earned by the mines, 
and the balance of revenue, including taxation paid, as 
the cost. Applying this classification, it would appear 
that the net profit in 1935 was £18,739,539, and the total 
cost £52,076,999, or 23s. 10d. per ton. If a further allow- 
ance is made for Union taxation in the shape of income 
tax and excess profits duty, amounting approximately 
to £9,600,000, or 4s. 5d. per ton, the cost works out at 
19s. 5d. per ton. The expansion of the gold industry was 
responsible for an appreciable increase in coal mining 
in 1935, and there was a gratifying increase in production 
in several base mineral lines, notably in regard to asbestos 
and nese. The value of coal produced was 
£3,539,796, compared with £3,154,195 ; copper, £523,674, 
against £375,305, and tin, £136,359, against £135,773. 
The value of diamonds produced was £2,171,267, against 
£1,437,591 in 1934. 








Weights and Measures Act, 1936. 


Tue following is the substance of a communication which 
we have received from the Ballast, Sand and Allied Trades’ 
Association, of 124, Tottenham Court-road, London, W.1 : 

It is of general interest now to call attention to the 
Weights and Measures Act, 1936, which received the Royal 
Assent on July 31st last. 

As many know, the Ballast, Sand and Allied Trades’ 
Association has made the standardisation of measurement 
its principal work since its inception in 1930. The lack 
of any legal standard for selling by the cubic yard, and 
the fact that it has not been necessary to have any indica- 
tion on the vehicle as to the amount carried on that 
vehicle, have been contributory causes to the great number 
of abuses to which the industry has been subjected. 
It is a curious fact that the cubic yard, although generally 
adopted in the trade, has been illegal as a measure of 
capacity. A similar anomaly is the butchers’ 8 lb. stone. 

The Association originally endeavoured to institute its 
own system of measurement, and made an effort to get 
this generally adopted wherever materials were sold by 
the cubic yard. It eventually became evident, however, 
that with a voluntary organisation there would always be 
those who would not join, and consequently trading con- 
ditions have been distinctly unfair. This decided the 
Association to use every effort possible to get the Board of 
Trade to introduce a Bil into the Houses of Parliament 
which would make a system somewhat on the lines of the 
B.S.A.T.A. loading line and delivery ticket system a 
necessity in the industry. 

The Weights and Measures Act, 1936, when in opera- 
tion, will legalise the cubic yard as a measure of capacity, 
and will make it necessary for any person, whether on his 
own behalf or on behalf of another person who sells, 
agrees to sell, or agrees to carry, sand or ballast, to do so 
by the cubic yard or by weight. It will be illegal to sell 
materials by the load, a method of dealing with materials 
which has led to frauds being perpetrated which should 
not now be possible. The new Act makes it necessary for 
every vehicle used for the conveyance of sand and ballast 
by measure to have calibrators thereon showing the cubic 
yardage the vehicle is capable of carrying. When the 
materials are sold by weight, the vehicle will have to have 
the tare weight marked clearly thereon, in a manner 
approved by the Board of Trade. , 

The person in charge of a vehicle being used for the 
conveyance of sand and ballast on a journey, any part of 
which is along a highway, will have to carry with him a 
conveyance note signed by the person who is responsible 
for the load being conveyed. A weights and measures 
inspector will have power to ask for this conveyance note 
to be produced at any time, and if he is not satisfied that 
the quantity on the vehicle agrees with the conveyance 
note, he can either cause the sand or ballast to be levelled 
in the vehicle or to be levelled and measured or cause the 
vehicle as loaded to be weighed by means of a weighing 
instrument stamped by an inspector, or cause the vehicle 
to be unloaded and the vehicle, or the sand or ballast, or 
both, to be weighed by means of a weighing instrument 
stam: by ani tor. 

Those wee hard anioaianed the B.S.A.T.A. loading line 
and delivery ticket system on their tenders and orders 
for materials are particularly requested to continue to do 
go until such time as the Board of Trade makes regulations 
under the Act. 
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Rail and Road. 


Tue City of Johannesburg has embarked on a road 
construction programme totalling £100,000. 


Tue Government of Bombay have sanctioned the con- 
struction of a reinforced concrete bridge costing about 
6,000,000 rupees over the Watrack River. 


THREE coaches of the Paris—-St. Etienne express left 
the rails near Bourron Station on August 17th, and the 
guard was killed and twelve passengers injured. 


At Louisville level crossing on the main road between 
Montreal and Quebec on Saturday, August 15th, a 
Canadian Pacific goods train collided with a motor lorry, 
containing forty-three men; twenty-five of the men were 
killed and eighteen injured. 


A NEw vehicular tunnel is to be driven under the East 
River by the New York City Authority between Queen’s 
and Manhattan. According to The Times, work is to 
begin on September 15th, and it is expected that it will 
be finished 1940. The tunnel will consist of two 31ft. 
diameter tubes, 6369ft. long, and the cost is estimated at 
over 58 million dollars. 


THe King’s Ferry Bridge, which connects the Isle of 
Sheppey with the mainland, recently failed to close properly 
after being raised to allow a ship to pass. The locking 
gear developed a defect, and although road traffic could 
pass over, rail traffic was , owing to the rails being 
out of aligument. It was found necessary to close the 
bridge to all traffic for twenty-four hours for repairs. 


An expenditure of nearly 124 million pounds has been 
approved by the South African Parliament for railways 
and harbours betterment works for the financial year 
ending March, 1937. Of this amount, close upon 4 million 
pounds will be tt on new works on open lines, £1,193,257 
on harbours, £1,286,500 on workshops, £170,935 on air- 
ways, &c. A provision of £3,000,000 has also been made 
for rolling s a 


Ficgures compiled by the United States Bureau of 
Statistics for the three months ended September, 1935, 
showed that lightweight r trains pulled by steam 
locomotives cost 87-75 cents per train mile to run, and 
lightweight oil —— se trains cost 32-16 cents 
per train mile. figures were based on operating 
and maintenance costs, and compared with the figures for 
1934 showed a decrease on the oil-engined trains and an 
increase on the trains pulled by steam locomotives. 


On Saturday, August 15th, when the Channel Islands 
boat train was ing through Micheldever Junction, on 
the Southern Railway, it was found that four coaches 
were on fire. The train was stopped and the coaches were 
drawn on to a siding where they were allowed to burn 
themselves out. The track was cleared in about two 
hours, and passengers proceeded on another train. A few 
passengers received minor injuries, and a number had 
narrow escapes from being injured by another train which 
passed when they were standing beside the burning train. 
The cause of the fire is not yet known. 


Tue first turbo-electric locomotive for the United States 
has been ordered by the Union Pacific Railway. The 
engine will be equipped with two 2500 H.P. units, which 
may be operated individually or together. The combined 
units will be capable of pulling a load of 1000 American 
tons at*a speed of 110 miles an hour. Each of the units 
will be of the 4-6-6—4 type, and oil fuel will be used. Each 
unit will be directly connected to a 225-kW, three-phase, 
60-cycle, 220-volt generator, which will supply power for 
the six traction motors, one of which will be mounted on the 
axle of each pair of the driving wheels. 


One of the most famous stations on the L.M.S. Railway 
—Lime-street, Liverpool—is now 100 years old. It was 
built for the Live 1 and Manchester Railway, the first 
inter-city railway in Britain and the oldest section of the 
L.M.S. system. From 1830 until the opening of Lime- 
street, on August 15th, 1836, the railway used another 
station at Crown-street, Liverpool, the inconvenient 
position of which was due to the railway company’s fear 
of opposition to a more central site. Lime-street Station 
is approached from Edge-Hill by a 1 gradient which 
was originally considered too steep for motives, and 
trains were hauled up and let down on endless cables worked 
by steam winding engines, a similar arrangement to that 
originally in force at Euston. The present Lime-street 
Station has eleven platforms, and is used by 370 trains a 
day. Whereas the earliest trains between London and 
Liverpool, or vice versd, took 9 hours on the journey, the 
fastest time is now 3 hours 20 min. 


On Tuesday, A llth, it was announced that Mr. 
Hore-Belisha, the Minister of » had approved 
in principle a scheme for the modernisation of Kingston 
By-pass, Under the scheme it is proposed to revise the 
existing lay-out of the by-pass and to construct dual 
carriageways with cycle tracks and adequate footpaths. 
At present there is only one 30ft. y, with a 
single footpath along certain sections, and additional 
pete re urgently needed in the interest of public 
safety and to meet the growing traffic requirements. The 
road has a bad record of ablacte—t fewer than nineteen 
occurred last April—and the traffic, including pedal 
cyclists, is increasing rapidly. For these reasons the 
Minister is of opinion that steps should be taken as early 
as possible to provide over the whole length of the by-pass 
two 20ft. carri ys, separated by a central reserve, 
two 6ft. cycle tracks, except where service roads exist, and 
two 6ft. footpaths. The Surrey County Council, in whose 
area the road lies, has intimated its readiness to put in 
hand immediately work on two sections of the road 
totalling n two miles and a-half. The two sections 
of road are a of 2-2 miles from Burlington-road, 
Malden, to Ewell-road, Surbiton, and a length of 240 yards 
at Manor-road, Hinchley Wood... Towards the cost of this 
work, estimated at £36,672, Mr. Hore-Belisha has 


authorised a grant from the Road Fund. Kingston By- 
pass, it may be recalled, forms part of the London- 
Portsmouth Road and was constructed between 1923 and 
1927. It was one of a number of schemes selected for the 
purpose of providing relief work for the unemployed and 


Miscellanea. 





A PRELIMINARY flood-control programme involving an 
outlay of three million dollars has been approved for 
Western Pennsylvania, in the United States. 

Ir has been decided by the Stornoway Town Council 
to heighten the dam of the new reservoir at Loch Mor-a- 
Starr by 2ft., and install two additional filters. 

Art the first annual general meeting of the South African 
Standards Institution, Dr. John Orr was re-elected Chair- 
man, and Mr. W, Elsdon-Dew Vice-Chairman. . 


THe ~~ lder in the world is to be erected 
at Shefiell t wil'be of the four-lift type and when 
fully extended will reach a height of 240ft. The capacity 
will be 8 million cubie feet. 

Frvz licences granted to the Anglo-American Oil Com- 
pany cover areas of 478 square miles in Sussex 
and Hampshire. The company expects to make test drills 
in certain districts in the near future. 

Success¥ut experiments with ultra-short-wave wireless 
telephony were recently carried out at the Betteshangar 
collieries, Consistently good reception was maintained 
between the surface and the bottom of the pit and the 
remote workings of the mine. 

Art the recent international congress on electric heat at 


Sch i Professor F. Knoops said that at present 
only half of the available water power was being used 
for the generation of electricity in Europe. He estimated 


that a saving of 15 million tons of coal, now used for power 
generation, could be made annually if the remaining water 
power were used. 

We regret to note the death of Mr. Marshall Stevens, 
the last survivor of the original promoters of the Man- 
chester Ship Canal. He played a prominent part in 
getting the Bill for the Canal Parliament, and 
when it was in 1885 he was appointed provisional 
manager of undertaking. When the Ship Canal Com- 
pany was formed he became the first general manager 
during the Canal’s construction, an office which he occupied 
for two years after the canal was opened to traffic. 

A metnop of testing metals by means of supersonic 
sound waves is described in an extract in Iron and Coal 
Trade Review. By this method the material under test 
is covered with a film of oil on the surface opposite to the 
incident surface of the sound waves, the latter on passing 
through the material producing visible oscillations in the 
oil film. Inhomogenities of the material, e.g., cracks and 
inclusions, which are impermeable to the sound waves, 
are then indicated by static (non-vibrating) patches in 
the oil film. 

Aw incinerator at Providence, in the United States, 
has been designed to combine power generation with 
refuse disposal. According to the Engineering News- 
Record, the hot gases from the burning refuse are conducted 
to either one of two waste heat boilers. These boilers, 
working at 200 Ib. pressure, are connected with two 1250-kW 
turbo-generators. The units have been installed in duplicate 
to ensure continuous operation, and provision has been 
made to fire the boilers by means of oil burners when the 
incinerator furnaces are being relined. 

Neary all Canada’s nickel is derived from the nickel- 
copper ores of the Sudbury district in Ontario, though a 
small amount also is recovered, as a by-product, from the 
silver-cobalt ores of Cobalt and similar camps in the 
northern of the same province. Proved ore reserves 
of the International Nickel Company of Canada, Ltd., 
the chief producing company, alone amount to over 
200 million tons. "This company’s chief mines, Frood and 
Creighton—from which most of the ion at present 
comes—are the two t known nickel its in the 
world. The Frood mine alone, though only partly 
explored, is known to contain over 125 million tons. 


ParticuLars of a new type of heat-insulating material 
described at a recent meeting of the Verein deutscher 
Chemiker are given in the Chemical Trade Journal and 
Chemical Engineer. The material is made by the addition 


of a foaming 
distinguished by its low weight per unit volume and 
exceptional heat e. It can be made in grades 
wei from 10 kilos. to 100 kilos. per cubic metre. 
The material does not absorb water, even when immersed 
for months at a time, and even in an atmosphere saturated 
with steam, water absorption for long periods is excep- 
tionally slight. The flocky form of the material has no 
tendency to disappear even after prolonged shaking, and 
at sound-deadening properties. It is not 
i le, but carbonises at very Sak tueseominen 
removal of the flame being followed by no after-glow. 
It can be easily worked by cutting, sawing, &c., and 
can be painted with water glass with or without the 
addition of mineral colours, steatite, or the like. i 
to its*properties, the material is claimed to be suitable 
for the refrigerating industry, for warm water pipe lines, 
roof insulation, chalice and aeroplanes, linoleum, &c. 


To obtain data on lightning an observatory has been 
erected at Pittsfield, Mass., in the United States. The 
observatory has been fitted with a periscope and a high- 
speed camera, with an effective range of 20 miles, desi 
to cover the entire horizon. The structure on the outside 
is coated with aluminium paint and on the inside with 
flat black. It has a diameter of 14 ft. and in the centre of it 
is the pe, which is topped by an 8in. sphere. Light- 
~~ ing in any direction is reflected in the silvery 

of the roof, and thence in the erystal sphere and is 

made visible through the eyepiece of the periscope by 
@ mirror set at an angle of 45 deg. in its dark-walled tube. 
Directly beneath the periscope platform is the camera, 
which is provided with a moving strip of film and with 
twelve lenses that make it possible to record all lightning 
i occurring anywhere. within its 360. deg..range. 
As the instrument is exposed to the weather when in use, 
it is necessary to protect the lenses against rain. This is 
accomplished by surrounding it with a curtain of com- 
pressed air. The air is taken from the plant’s main 
supply and is admitted into a perforated ring beneath 
which the camera is placed. The air curtain shuts out 


agent to solutions of synthetic resins, and is | hage' 





Air and Water. 





OnE of the two tidal dry docks adjoining the river 
Tawse and belonging to the Swansea Town Council is 
being renovated for use as a utility commercial dock. 


Own August 30th the balloon race for the Gordon Bennett 
Cup will take place. Up to the present twelve balloons 
representing seven countries have entered for the race. 


TE construction of a large factory for the production 
of aircraft engines has begun at Canley, near Coventry. 
The factory will be managed for the Government by the 
Standard Motor Company. 


Tzsts on the “ Flying Flea’ type of aeroplane, which 
were undertaken by the Air Ministry at the request of the 
Air League of the British Empire, are now being made at 
the Farnborough wind tunnel. 


One of the largest dredgers to be built in the United 
States has been ordered for the Army engineers. Costing 
over three and a quarter million dollars, it will be 467ft. 
long, 68ft. wide, and 36ft. deep. 


Aw attempt is to be made by the Swedish airman Kurt 
Bjorkvall to fly non-stop from New York to Stockholm. 
The aeroplane will be an American Bellanca “ Pacemaker ” 
machine, which has a cruising speed of 130 m.p.h. 

Durine the first seven months of this year 175 steamers, 
aggregating 631,027 tons gross, have been sold for breaking 
up by British and foreign firms. These figures exclude 
vessels of Japan and the United States sold for breal-ing up. 


THe Mersey Docks and Harbour Board has decided to 
establish a radio telephony service between the pilotage 
office and the pilot boats at sea. The service will be tried 
experimentally for six months and if successful will be 
permanently installed. 

Ow her last return trip from Lakehurst, the airship 
“* Hindenburg ” again covered the distance in record time. 
She averaged a speed of 90 knots between Lakehurst and 
Fastnet Rock, a part of the journey being covered at an 
average speed of 100 knots. 


THE official world’s altitude record, which was held by 
an Italian airman, has been broken by Georges Détré, a 
French pilot. He reached a height of 48,674ft., beating 
the previous record by 1749ft. The machine used was a 
* Potez 50 Special,” fitted with a Gnéme-et-Rhone K14 
engine. 

In the course of a debate in the House of Lords, Lord 
Zetland said that the net national income of the United 
Kingdom shipping was estimated in 1913 at 94 million 
pounds, and in 1935 at 75 million pounds. He also stated 
that the number of British seamen had declined from 
136,000 in 1913 to 103,000 in 1935. 


Wrecxace has been found of the air liner “ Cloud of 
Iona,” which disappeared after leaving Guernsey for 
Jersey on July 31st. The machine was jammed in the 
rocks at Les Pipettes and later reports say that since its 
discovery parts have been washed away, but the engines 
are complete. So far five of the bodies of the ten occupants 
have been found. 

A NEw lifeboat, “‘ Civil Service No. 6,” has been pre- 
sented to the Royal National Lifeboat Institution by the 
Civil Service. The new boat is of the Watson cabin type, 
46ft. by 12ft. 9in., with a speed of 8} knots, and has a 
cruising range of 116 miles at full speed without refuelling. 
She carries a crew of eight and in rough weather can take 
ninety-five people on board. 

Suspsect to the settlement of points of detail, the 
Admiralty has decided to entrust the orders for the two 
‘“‘ Southampton ”’ class cruisers of the 1936 programme to 
Harland and Wolff, Ltd., Belfast, and Swan, Hunter and 
Wigham Richardson, Ltd., Wallsend-on-Tyne. This 
order will bring the number of naval vessels on order in 
Tyne shipyards up to seventeen. 


In order to demonstrate the type of air liner it is 
now using, the Deutsche Lufthansa Company recently 

ve demonstration flights in this country. A four-engined 
Noakes monoplane normally used on the Berlin-Copen- 
m route was used for the flights. This machine, which 
is capable of carrying thirty-four passengers and a crew of 
seven, has a cruising of about 150 m.p.h. It is 
propelled by Junkers “‘ Jumo IV ” 750 H.P. oil engines. 


Ereut machines took part in the annual Grand Prix of 
the Aero Club of France, which was held on July 25th and 
26th. The winning machine was a Caudron low-wing 
monoplane fitted with a Renault 170 H.P. six-cylinder 
inverted direct-drive engine. The pilot was Monsieur 
Arnoux, who won at an average speed of 192 m.p.h. The 
second and third places in the race were taken by Caudron 
“ Rafale ’’ machines, with average speeds of 168-5 and 
155 m.p.h. respectively. 


In order to increase the present reserve of fully trained 
pilots to meet the requirements of the expanded Royal 
Air Force, a special category of a limited number of reserve 
pilots will be established in the near future. These reserve 
pilots on entry will through the same full course of 
training as that attended by pilots of the regular Air Force, 
lasting for approximately twelve months. They will be 
trained on ae a and service types of aircraft at 
civil and service flying training schools. On proceeding 
to R.A.F. depét when the civil school training is complete, 
reserve pilots will be appointed to the acting rank of pilot 
officer (on probation), and will be eligible for confirmation 
in rank after twelve months’ service. On completion of 
their period of training reserve pilots will revert to civil 
life to complete their reserve service. Selected candidates 
will be appointed to commissions in Class A of the Reserve 
of Air Force Officers for a period of five years’ service, 
and, in addition to attending the initial course of training 
in their first year of service, they will be liable to attend 
for not more than twenty-four days’ annual training in 
subsequent years. They will receive a retaining fee of 
£25 a year for each year after the first. Candidates must 
be between their eighteenth and twenty-fifth birthdays, 
and must be approximately of the educational standard 
required for the School Certificate of the Oxford and 
Cambridge Schools Examination Board. They must be 
able to give twelve months’ continuous whole-time attend- 








cost approximately £400,000. 





all but the most severe downpours. 





ance for training. 
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NAVAL BASES. 


THE comparatively large programme of new con- 
struction for which provision is made in this year’s 
Navy Estimates tends to overshadow certain other 
features in the naval budget which are no less indi- 
cative of the energy with which the long-delayed 
task of restoring our sea defences is being under- 
taken. The building of new ships, though certainly 
the most pressing necessity, is but one phase of the 
process of restoration. To maintain the Fleet in a 
state of efficiency and enable it to operate freely 
wherever its presence may be needed, it must 
possess properly equipped bases for repair and 
replenishment at suitable points on the Empire’s 
lines of communication. Of bases themselves there 
is no lack, but since the war their development has, 
with the solitary exception of Singapore, been more 
or less arrested, partly in consequence of inter- 
national agreements for the limitation of arma- 
ments, but mainly for reasons of economy. Serious 
deficiencies have therefore accumulated, and they 
cannot be made good at short notice. ‘One bene- 
ficial result of the recent crisis in the Mediterranean 
has been the exposure of our strategical weakness 
in the eastern area of that sea, which is recognised 
as a key position of capital importance in the 
system of Imperial defence. The immediate sequel 
to this revelation was the decision by the Govern- 
ment completely to overhaul and modernise the 
defences of Malta, and at the same time to estab- 
lish a subsidiary fleet base at Alexandria, subject 
to a satisfactory arrangement with the Egyptian 
authorities. During the ten months that the 
critical situation continued, a great deal was done 
to improve the defences of Malta and other Medi- 
terranean stations used by the Fleet, and when the 
full story of those ten months can be told it will be 
found that, thanks to the close co-operation of the 
three services, some remarkable work was done in 
connection with the improvisation of protected 
anchorages and methods of combatting hostile 
action by sea and air. The naval side of this 
emergency organisation was centred in the estab- 
lishment known as “ President IV (Mediterranean 
Base Defences),” which came into existence last 





August and was eventually staffed by nearly a 
hundred Naval and Royal Marine officers. The 
measures then taken to render the bases concerned 
reasonably secure from aggression are now being 
developed on a permanent footing. 

The Mediterranean is, however, by no means the 
only area in which the Navy’s shore establishments 
are undergoing improvement. In the current Navy 
Estimates, Vote 10, which covers works and build- 
ings at home and abroad, stands at £2,811,200, an 
increase of £600,000 on the corresponding Vote 
for last year. The largest single item in this Vote 
is £850,000 for improvements in the Rosyth district, 
the greater part of which is to be spent on the new 
training establishment for boys rendered neces- 
sary by the largely increased entries. It has been 
known for some time past that important naval 
works were in progress at Milford Haven, where 
it now transpires that a mine depét is being con- 
structed at an estimated total cost of £773,600. 
The choice of the site for the new dep6t was pre- 
sumably influenced by the new policy of moving 
our munition centres as far as practicable from the 
East Coast, though in this particular instance the 
possibility of Milford Haven reverting at some 
future period to its former status as a base for the 
Fleet may have been taken into consideration. A 
further £150,000 is to be expended on other mine 
depéts and on storage facilities for boom defence 
gear. At Gibraltar a start is being made this year 
with the widening of No. 1 dock, the present dimen- 
sions of which are 863ft. length and 95ft. in 
breadth, with a depth on the sill at high water of 
nearly 39ft. In its present state this dock is too 
narrow to accommodate our capital ships and 
larger aircraft carriers, but if the breadth were 
increased by 20ft., it could take any vessel in the 
Navy, and that is evidently the purpose of the 
work. It may be noted in passing that Malta 
already possesses @ floating dock, 962ft. by 140ft., 


gent | Which can be entered by the largest warships. 


Turning to Singapore, it is gratifying to learn 
from a recent speech by the First Lord of the 
Admiralty that work on the new base there has 
reached an advanced stage. The floating dock, 
which can take any warship afloat, is in full com- 
mission, together with a floating 150-ton crane, 
and temporary workshops are in operation for 
necessary repairs. The wharf walls and part of the 
naval stores basin are complete and already in 
use for berthing ships. The immense graving dock, 
which is understood to be capable of accommodat- 
ing two of the largest ships at the same time, is 
structurally complete. The revised total estimate 
for the new base at Singapore is £9,200,000, of 
which a balance of £1,826,000 remains to be spent 
in 1936 and future years. Emphasising the im- 
portance of the new base, the First Lord declared 
it to be a fundamental principle of Imperial policy 
that the gateway to the Far East should be fully 
protected, adding that the interest of the whole 
Empire demanded that Singapore should be one 
of the strongest points in the Imperial system. He 
referred to Singapore and Malta as conspicuous 
illustrations of the anxious care with which the 
Admiralty is now considering the whole question 
of Empire bases and the best means of protecting 
them. Apart from the building of a new arma- 
ment depét, very little work is being done at 
Hong Kong, which lies within the zone covered 
by the non-fortification clause of the Washington 
Treaty. That agreement, it is to be noted, expires 
at the end of this year, and unless it is renewed 
jointly by the British Empire, the United States, 
and Japan, the question of Hong Kong’s future 
as a naval base will have to be seriously considered. 
In the opinion of many naval officers, our strategic 
position in the Pacific cannot be consolidated 
until better provision is made for docking facilities 
in Australasian waters, where at present no dock 
large enough to take our capital ships exists. This 
is, of course, primarily a domestic matter for the 
Commonwealth Government to determine, though 
in the broader sense it concerns the whole Empire. 
We hope, therefore, that future docking accom- 
modation in the Pacific will be one of the questions 
to be raised and pressed to a decision at next. year’s 
Imperial Conference. 


The recent visit to England of Mr. Oswald Pirow, 
Minister of Defence in the South African Govern. 
ment, lent colour to reports of an impending and 
far-reaching change in Imperial defence policy. 
As Mr. Pirow’s visit was known to be concerned 
with the development of harbour, dock, and 
general shipping facilities in the Union, it was 
assumed somewhat prematurely that the Cape was 
to become a naval base of the first rank and the 
permanent headquarters of a strong fleet, to be 


ranean. So far these reports remain unconfirmed, 
and they have, in fact, been implicitly contradicted 
by recent Ministerial declarations to the effect that 
the Mediterranean Fleet is not only to remain 
where it is, but is to be reinforced and provided 
with improved base facilities. Our own interpre- 
tation of the recent exchanges between the Home 
and South African Governments is that they 
related to the diversion vid the Cape of all mercantile 
shipping which customarily uses the Mediterranean 
route in the event of serious complications with a 
Mediterranean Power. In the circumstances 
pictured, such a diversion of commercial shipping 
might well be necessary, for it is one thing to keep 
open by force of arms a comparative bottle-neck 
such as the channel between Sicily and Tunis and 
quite another to render it safe enough for a large 
volume of non-combatant shipping. From the 

British point of view, control of the Mediterranean, 

though highly important for political and military 

reasons, is not absolutely essential to our national 
existence, since if the worst came to the worst, 

foodstuffs and other commodities from the East 
would continue to reach us vid the Cape, even 

though the greatly increased length of voyage 

would involve delays and consequently a more or 

less serious shortage. The future of certain of our 

Home dockyards is a further problem which is. 
doubtless receiving Government attention. Owing 

to the new situation in the North Sea resulting 

from Germany’s rearmament, the great establish- 

ment at Rosyth, which has lain derelict for many 

years, may eventually have to be reopened, since 

it is the only well-equipped base accessible to big 

ships which we possess on the East Coast. The 

plant erected at Rosyth before and during the war 

has doubtless suffered deterioration, and a large 

sum of money would have to be spent to put the 

dockyard into full working order again. 


Teaching as a Profession. 


THE education of engineers receives such con- 
stant attention that one might think it impossible 
to find any aspect of the subject which has not 
been examined. Yet whilst the curricula, the 
equipment of laboratories, the value of college 
workshops, the importance of degrees, post- 
graduate courses, and similar related matters have 
been, and will continue to be, debated, a subject of 
perhaps greater and certainly equal importance is 
generally neglected. In all the talk about courses 
and classes it has to be assumed, for no one ever 
questions it, that the teaching staff is as com- 
petent as it should be. It is on that assumption 
that every committee which has reported on the 
teaching of engineers has drawn up its recom- 
mendations. To the best of our recollection there 
has never been a learned societies’ committee on 
Teachers ; they have always been on Students. 
From time to time the advice to seek and 
engage external specialist lecturers is given 
and in some cases the recommendation is 
followed, but in the most general terms it 
may safely be said that the public in respect 
of the teaching staff of technical schools and 
colleges leaves itself complacently in the hands 
of the authorities of the colleges. If these authe- 
rities were invariably as wise as they ought to be, 
if they kept ever before them the maxim that 
the business of a teacher is to teach, if they thought 
constantly more of the educational work done by 
the college and less of the renown it may derive 
from the engagement of a notable personality, 
there would be nothing to say against that com- 
placency. Unfortunately, that is not the common 
attitude ; unfortunately, the best posts are not 
always offered to the best teachers, but are given 
to men who, brilliant though they may be as, let 
us say, research workers, are not always fitted to 
the duty of instructing students. 

Two things must occur before this state of affairs 
can be altered. The first is a reorientation of the 
minds of the public, and still more of the governors 
of colleges, to the qualities which are required in 
teaching staffs ; the second is payment of salaries 
to teachers on a scale which will attract men of the 
first quality. The second carries with it the 
corollary that the art of teaching, if it is not a 
gift, must be specifically taught—that it must be 
treated as seriously as are the great professions. 
At the present time teachers are all too often men, 
perhaps of scientific attainments, who lack those 
indefinable qualities that would enable them to 
win a place for themselves in the world. They 
drift into teaching because there is nothing else 
for which they are fitted ; they have no flair for it, 
and they are wanting in the personality which 
always distinguishes the really great teachers. 








organised from units now serving in the Mediter- 





And for their services they receive little money ; 
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too little to attract men who, of a more robust 
clay, hope to find more lucrative occupations. 
That is one side of the picture. We do not suggest 
that these men are unfitted for the posts they 
occupy ; but we do suggest that they would be 
unsuited if the standard aimed at was as high as 
it should be. Most of the men are worth what they 
get and no more, and that is too little for the 
importance and responsibility of the position. In 
a notable article in the July number of the Nine- 
teenth Century, Dr. Ruston Coulborn, Ph.D., esti- 
mates that there are to-day only twenty-four 
individuals in university teaching posts earning 
over £1500 per year. Only one in one hundred and 
fifty teachers can hope to reach this standard, and 
in such circumstances the profession is very un- 
likely to attract men of the right quality. But 
whilst, on the one hand, the lesser educational 
appointments are given to men who have not the 
ambition or ability to look for better jobs, but who 
have no peculiar ability in teaching, the higher 


positions are given, too often, to men of distinc- 
tion of character who have made for themselves 
names in the world of science or technology, but 
who are unversed in the primary duties of a college 
—that of teaching. The research master has 
become almost as important in colleges as the games 
master in schools. And for nearly the same 
reason—because the public has acquired as 
exaggerated an idea of research as it has of sports. 

We need not say that our remarks must not be 
taken as a condemnation of all teachers, whether 
in the humbler or the more exalted ranks. There 
are fortunately many who love the work of teach- 
ing and who do it admirably. We have written 
strongly on purpose because we feel deeply that 
until the attitude of mind towards teaching has 
changed it will never be improved. It should be, 
and must be, looked upon as a profession for first- 
class men, and the salaries should be on a level, 
and the prospects on a scale, that would attract 
such men to it. 











Unfenced Machinery and the User. 


By a Barrister-at-Law. 


a Factory and Workshop Act, 1901, contains, 
in Sections 10-22 inclusive, a number of stringent 
requirements designed to secure the safety of persons 
employed in factories. Section 10 of the Act imposes 
upon employers regulations regarding the fencing 
of machinery, and breach of these regulations from 
time to time involves employers in substantial 
penalties, under Sections 135 and 136 of the Act. 

Furthermore, a worker who is injured in conse- 
quence of the failure of the employer to fence 
machinery properly may have a claim under the 
Workmen’s Compensation Act, 1925, or (at common 
law) an action for damages in respect of his personal 
injuries. A difficulty has often arisen with regard 
to the latter class of action where the evidence shows 
that the worker took the risk with knowledge that 
the machinery, as improperly fenced or unfenced, 
was dangerous, and the question which the Courts 
have had to decide in such cases is whether the 
acquiescence of the worker in the breach of the 
statutory duty by the employer disables him from 
being awarded damages. A recent example of this 
class of problem is Craze v. Meyer-Dumore Bottlers’ 
Equipment Company, Ltd. (1936), which came before 
the Court of Appeal, and was decided against the 
worker’s claim. 

Section 10 of the 1901 Act provides, with regard 
to fencing of machinery, the following rules :— 


(1) Every hoist or teagle* and every fly-wheel 
directly connected with the steam or water or other 
mechanical power, whether in the engine-house or 
not, and every part of any water wheel or engine 
worked by any such power must be securely 
fenced ; and 

(2) Every wheel-race not otherwise secured 
must be securely fenced close to the edge of the 
wheel-race ; and 

(3) All dangerous parts of the machinery and 
every part of the mill gearing must either be 
securely fenced, or be in such position or of such 
construction as to be equally safe to every person 
employed or working in the factory as it would 
be if it were securely fenced ; and 

(4) All fencing must be constantly maintained 
in an efficient state while the parts required to be 
fenced are in motion or use, except where they 
are under repair or under examination in connection 
with repair or are necessarily exposed for the pur- 
pose of cleaning or lubricating or for altering the 
gearing or arrangements of the parts of the machine. 


If a factory or workshop is not kept in conformity 
with the above-mentioned requirements, the occupier 
becomes liable to a fine not exceeding £10, but if 
a second or subsequent conviction is recorded in 
relation to any particular factory within a period of 
two years from a previous conviction, a fine of £1 
may be incurred “for each offence ”’—involving 
substantially more in total. In addition to, or in 
lieu of, the imposition of such a fine the Court may 
order the occupier of the factory or workshop to 
adopt certain means within a named period in order 
to bring his factory or workshop up to the standard 
of safety required by the Act—under Section 135. 

Failure to observe these regulations, accordingly, 
may involve the employer in both criminal and civil 
liabilities; so far as criminal liabilities are con- 
cerned, it has been laid down—in Blenkinsop v. 
Ogden (1898)—that it is not open to an employer to 
plead by way of defence to a prosecution that the 
worker who suffered injury by reason of the employer’s 
failure to fence or guard dangerous machinery was 


*“Teagle’’ in this connection means the type of lifting 
tackle used outside warehouses and so on, in which a pulley 
is fixed at the end of an extendable arm and a hook is used to 
lift the load. The rope is usually hauled by a winch fixed inside 
the building. The term is fairly elastic —Enp., THE E. 





himself guilty of contributory negligence. Craze’s 
case deals with the civil aspect of the employer's 
responsibilities. 

Mr. Craze sued the defendant company for damages 
for personal injuries which he sustained in con- 
sequence of the defendants (as it was alleged) not 
having properly fenced a wood-cutting machine 
at their factory at Park Royal, Middlesex, where 
they were engaged in the manufacture of bottle- 
washing plant. Mr. Craze was employed at that 
factory as a foreman engimeer; a circular saw had 
been delivered to the defendants (in October, 1934) 
without being provided with proper guards, and it 
was so installed at the factory premises, although 
Mr. Craze protested. On December 17th, 1934, 
Mr. Craze said, he was called to the machine at which 
a carpenter, Hall, was engaged cutting a long plank, 
the circular saw having jammed in the wood. Mr. 
Craze assumed that the power had been cut off, 
having observed that the saw was stationary and 
the belting from the saw shaft to the lower shaft— 
which was the only belting visible to him—was not 
moving, the lower shaft also being at rest; Hall, 
the carpenter, confirmed that the power had been 
cut off. Mr. Craze then pressed against the inside 
of the belt with a tool which he had picked up, with 
@ view to testing the extent to which the belt passing 
over the saw shaft was tight, but as soon as he 
touched the belt it began to move, the saw began to 
rotate, and the tool which Mr. Craze had in his hand 
was caught up—possibly by the belt joining—with 
the result that his hand was jerked upwards and he 
sustained a severe injury by his wrist being cut. 

Hall, the carpenter, gave a version upon the facts 
which was not on all fours with that given by Mr. 
Craze; in particular, he denied that he had been 
asked whether, or that he had stated that, the power 
had been cut off; his version of the occurrence was 
that Mr. Craze, seeing that the saw was jammed, 
instructed him to withdraw the wood, with the result 
that the saw began to rotate, and that whilst Mr. 
Craze was bending over, he, Hall, could not see what 
Craze was doing, but only saw that when he got up 
again his wrist was cut. 

Mr. Justice Atkinson, before whom the case was 
heard in the Court of first instance (King’s Bench 
Division), accepted the version as to the facts as 
given by the carpenter and not as given by Mr. 
Craze; he concluded that when Mr. Craze put his 
hand up against the moving belt it was naturally 
pushed upwards and came very near to the circular saw 
—a very foolish course of conduct for an experienced 
foreman engineer to follow. In his judgment, if Mr. 
Craze had behaved as a reasonably prudent man 
should and would have behaved in the circumstances, 
the accident would not have occurred ; so that even 
though the defendants were guilty of breach of their 
statutory duty properly to fence the machinery, the 
plaintiff's own contributory negligence was the real 
cause of the aecident, and he was, therefore, not able 
to recover damages in respéct of his injuries. 

Lord Justices Greer, Greene and Scott, who heard 
the case in the Court of Appeal, relied upon the 
version of the facts as found by Mr. Justice Atkinson 
in the Court below, and in the event dismissed the 
plaintiff's appeal against his judgment. The real 
issue, they said, was whether the breach by the 
defendants of their statutory duty was the real 
‘* effective ’’ cause of the accident. If, as the evidence 
showed, the belt was in motion when the foreman 
engineer touched it, that engineer had been guilty of 
negligence, but for which the accident would not have 
occurred. In the result the plaintiff was left to his 
remedy under the Workmen’s Compensation Act, 
1925, and the case was remitted to the appropriate 
County Court in order that any compensation due 
to him might be assessed under that Act, and the 





Court ordered that from any such compensation the 
sum of £40 should be deducted in respect of the costs 
occasioned to the defendants by the bringing of this 
action at common law. : : 

Curiously enough similar principles were raised in 
another recent case, Murray v. Schwachman, Limited 
(1936), where Mr. Justice Hilbery (sitting im the 
King’s Bench Division) decided against the claim of 
the plaintiff, aged nineteen, who was injured whilst 
engaged as a spindle hand in a woodworking factory ; 
the accident occurred whilst he was working at a 
spindle machine; his hand slipped from the wood 
which he was pressing against the teeth of a rotating 
saw, in consequence of which the little finger and all 
but the stump of the ring finger of his right hand had 
to be amputated. The defendants had acquired a 
guard, as required by the factory inspector; but 
Murray, the worker, had omitted to use it because 
the managing director of the defendant company, 
himself trained as a practical woodworker, had 
ordered him not to use it, on the ground that it involved 
waste of time and effort and that its presence was due 
to the excessive ‘‘ fussiness ” of the factory inspector's 
requirements. In that case, although the employers 
were acting in breach of their statutory duty, imposed 
by Section 10 of the Factory and Workshop Act, 
1901, they contended by their defence that the worker 
was himself in breach of a statutory duty imposed 
upon him by Regulation 23 of the Woodworking 
Machinery Regulations, 1922, and that being him- 
self in breach of such a statutory duty he could not 
rely upon the defendants’ breach of their statutory 
duty to support his claim for damages from them. 

Regulation 23 of the 1922 Regulations provides : 
‘‘ Every person employed on woodworking machines 
shall use and maintain in proper adjustment the guard 
provided in accordance with these regulations, except 
when owing to the nature of the work being done the 
use of the guards or appliances is rendered impractic- 
able.” 

It may be noted also that Regulation 17 of the 
1922 Regulations provides: “The cutter of every 
vertical spindle moulding machine shall when practic- 
able be provided with the most efficient guard, having 
regard to the nature of the work which is being 
performed.” Hace 

The whole purpose of this class of legislation, 
whether incorporated in an Act of Parliament or con- 
tained in Statutory Rules implementing an Act in 
detail, is to ensure that workpeople shall be protected 
so far as reasonably possible from unnecessary risks 
when they are engaged upon dangerous machinery ; 
but Parliament has not intended to absolve the worker 
completely from responsibility ; some measure of 
responsibility the latter must assume, and it may 
be contended that the more dangerous a machine 
may be the greater, normally, will the skill required 
to deal with it be; so that the employer is not 
unreasonable in expecting a worker with the necessary 
degree of skill to work a machine to exhibit also the 
appropriate degree of skill and care in working it 
which will safeguard him against personal injury. 
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Kemsley Paper Mill. 


No. II. 
(Continued from page 155, August 14th.) 


PowrEr House Equipment. 


I\HE entire installation has been provided with acom- 

prehensive system of instruments, enabling a heat 
balance to be taken at any moment of any boiler, 
The steam measurement instruments are recording, 





Fic. 5-5000 KW TURBO - GENERATOR 


so that the calculation need not be taken at the time, 
but may be worked out when needed at a future date. 
In the new boiler-house the instruments are mounted 
in a cubicle and provision is made on the panel for 
automatic control, which may be installed at a later 
date. Each boiler has its own cubicle and is fitted 
with a Kent combustion meter. In addition, a Kent 
five-point draught gauge indicates conditions at the 
right and left-hand wind boxes, the combustion 
chamber, the boiler outlet, and the economiser outlet. 
Temperatures are measured by Kent temperature 
indicators connected to the stop valve for steam 
temperature and to the induced draught fan outlet 
for gas temperature. A four-point Foster pyrometer 
shows the economiser water temperature at inlet and 
outlet and the gas temperature at the economiser 
inlet and at the base of the stack. Each grate is fitted 
with a Lea coal meter and the boiler feed is measured 
by a Kent Venturi meter having the recorder adja- 
cent to the feed pumps. Control is carried out to a 
critical gauge pressure. As the height of the boilers 
makes the water level difficult to observe, I.G.E.M.A. 
distant water level indicators are used, reading at the 
firing floor level. The two inner units have prisms 
fitted to enable the readings of all boilers to be taken 
from the front of the installation. The hotwell and 
feed tanks have Kent water level indicators fitted, 
reading on the firing floor. 

Kemsley No. 1 boiler-house is equipped with three 
60,000 lb. per hour boilers and two 80,000 lb. per 
hour boilers; the stokers of which were stated last 
week to have been B, and W. Compartment type, 
Class L. The 60,000 Ib. per hour boilers have 
B. and W. Com t type stokers, while the 
80,000 have Class L International Combustion 
stokers. The first set is furnished with Electroflo 
instruments consisting of an orifice-operated boiler 


load indicator, and integrator for summation of |: 


quantity ; a CO, indicator and recorder, gas being 
taken from the last pass before entering the econo- 
miser ; and pressure and draught instruments at the 
following points: wind box pressure, boiler outlet 
draught, economiser outlet draught and furnace 
pressure or draught at the balance point. Tempera- 
ture measurement is made by means of an Electroflo 
pyrometer, thermo-couples being placed at the water 
inlet and outlet and gas inlet and outlet of the 
economiser and at the boiler stop valve. For coal 
measurement each boiler is fitted with a Lea coal 
meter on each grate, and an Avery weigher at the 
head of the coal elevator measures the incoming coal. 
Boiler feed measurement is made with a Kent 
Venturi meter, the tube being installed in the feed 
line and the instrument itself being mounted in the 
turbine room. A Hopkinson critical pressure gauge 
is fitted to enable nearly constant pressure to be 
maintained and the pressure is recorded on a Buden- 
berg recorder. The two 80,000 lb. per hour boilers 


the Electrofio units used on the 60,000 Ib. units, and 
a Mono-Duplex recorder is used having a change-over 
switch to either boiler instead of the Electrofio CO, 
recorder. 

The ten 30,000 lb. per hour boilers installed in the 
mill itself operate at 340 lb. per square inch pressure. 


IN THE NEW EXTENSION 


They are divided into two banks of five boilers, each 
with an economiser at the base of a brick stack 

each bank. This house serves a 10,000-kW double 
pass-out turbine, illustrated in Fig. 9. The boiler- 
house instruments are generally similar to those at 
Sittingbourne, except that the last three boilers 
installed are provided with Kent “ K.M.” indicators 





330 lb.; 


an Electroflo pilot tube operated boiler 
load indicator, and three Electroflo 12in. dial gauges 


for under-grate pressure, economiser inlet, and 
economiser outlet. To aid in maintaining constant 
pressure a Hopkinson critical pressure gauge with 
five 2 lb. divisions each side of 330 Ib. is suspended 
in the centre of the boiler-house, with connection to 
the steam main and a constant record of pressure is 
arranged for by means of a Cambridge recorder in the 
boiler superintendent’s office. Measurement of boiler 
feed is made by means of a Paterson V-notch recorder 
installed in the softener house close to the feed tank, 
which is also fitted with a Cambridge temperature 
recorder to give a record of feed temperature. 

The new installation includes three turbo-generating 
sets, illustrated in Figs. 5, 7, and 8. They are all of 
English Electric Company’s manufacture and operate 
on a stop valve pressure of 300 lb. per square inch 
and 700 deg. Fah. total temperature of steam, as 
supplied from the new boiler-house. The 15,000-kW 
twin-cylinder impulse reaction set, illustrated in 
Fig. 7, is a pass-out unit, designed to deliver 240,000 Ib. 
of steam per hour at 20 lb. pressure for roll heating 
and other process work. The instruments mounted on 
the panel shown, which, as in the case of all the 
turbines, is placed in full view from the stop valve, con- 
sist of flow meters for main steam, pass-out steam, 
and condensate. The meters are of the indicating, 
recording, and continuously integrating type, elec- 
trically operated. Three records of flow variation 
are produced on one Electroflo three-pen continuous 
roll chart recorder. The chart is timed by a synchron- 
ous motor clock ; its speed is lin. per hour and the 
chart length equivalent to 1000 hours’ operation. On 
this panel is also mounted an 8in. diameter sector 
type wattmeter. The next section of the panel 
carries two Electroflo electrically operated indicating, 
recording, and continuously integrating steam flow 
meters, measuring the steam supply to the new paper 
machine No. 5 and also to the bay alongside the new 
machine, which is arranged for a further installation 
in the future, which will be known as No. 6 machine. 
The indicators are connected to duplicates in the 
control room. Various temperatures, such as circu- 
lating water, oil to bearings, condensate, pass-out, 
and main steam, are indicated on a Siemens Elliott 
distance thermometer, and a strip recorder gives a 
record of cooling water inlet, condensate, main steam, 
and pass-out temperatures. Conditions of tempera- 
ture inside the alternator are taken with an Electroflo 
five-point pyrometer, and a Kenotometer gives a 
constant indication of vacuum conditions. Pressure 
and temperature are recorded by Budenberg pressure 
and temperature recorders with connections on the 
main steam line and an Elliott pressure transmitter 
is installed in addition to enable the control room 
operator to have @ receiver visible on the switchboard. 
The 5000-kW set, illustrated in Fig. 5, has a pass-out 








instead of Electroflo boiler load indicators and that 


the boiler feed is measured by two Lea recorders 
instead of a Paterson meter. The Sittingbourne 
installation consists of the seven boilers of 35,000 Ib. 
per hour evaporation, already referred to. 

Each boiler is equipped with its own induced and 
forced draught fan and delivers gas to its own stack. 
Instruments for control are mounted on convenient 
columns as follows :—A Vulcan sector type pressure 





were fitted with Kent combustion meters instead of 








gauge with a bullseye at the working pressure of 





capacity of 140,000 Ib. per hour at the same pressure 





Fic. 6—A VIEW OF THE COMPLETED BOILER -ROOM 


and, as in the former case, Electroflo electrically 
operated indicating, recording, and continuously 
integrating main steam, pass-out steam, and turbo 
condensate meters are installed on the left-hand 
section of the panel. An additional steam flow 
indicator is provided on this panel, showing the steam 
flow to No. 5 paper machine. The centre section of 


the panel carries the Kenotometer, multi-point 
turbine temperature indicator, and recorder, and the 
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stator winding temperature indicator. 


recorder. 


designed to provide for lighting, &c. 
condensing unit with no pass-out provision. 


The right- 
hand section of the panel carries the usual turbine 
temperature and pressure indicators and pressure 
It is also fitted with similar temperature 
pressure and vacuum indicating instruments to the 
15,000-kW set. The 750-kW set, illustrated in Fig. 8, 
is for use when pass-out steam is not required and is 
It is a geared 
On the 
instrument board the steam flow to the turbine is 


a Budenberg temperature recorder at this point. 








Fic. 11—PAss-OuT STEAM CONTROL BOARD 


indicated, recorded, and integrated by an Electroflo 
electrically operated flow meter. The steam pressure 
and temperature are recorded, and a multi-point 
temperature indicator is provided to read the usual 
turbo-alternator temperatures. The panel also carries 
an 8in. diameter sector type wattmeter and a con- 
densate recording meter. 

The 10,000-kW turbo-generator shown in Fig. 9 is 
a double pass-out unit installed in the earlier part of 
Kemsley Mill and provides steam at 110 lb. per 
square inch for machine engines and at 20 Ib. per 
square inch for cylinder drying. The pressed steel 
instrument panel carries main steam and pass-out 
instruments, the quantities being indicated, integrated 
and recorded, together with the usual pressure indi- 
cators for oil pressure and steam pressures at different 





Fic. 12—-TWo ELECTROFLO REGULATORS 


stages in the turbine. A Kenotometer is also pro- 
vided for vacuum measurement on this panel. 

The 12,500-kW set, illustrated in Fig. 10, is a pure 
condensing set also installed at Kemsley Mill. On the 
instrument panel in the turbine room the total steam 
to the turbine is measured, indicated, integrated, and 
recorded by an Electroflo orifice type meter and the 
condensate is also measured, but with a Kent Venturi 
meter. A constant check is therefore available. 
Steam temperatures at various stages in the turbines 
are measured by means of a Cambridge distance 
thermometer and alternator temperatures, at five 
points in the windings, with a Cambridge pyrometer. 
As a closed system is used in this power-house, the 
measurement of make-up water is necessary, and an 
Electrofio orifice meter provides a complete record 





The most interesting section of the work was in con- 
nection with the intake system. A cast iron caisson 
had to be sunk into the river bed containing a sub- 
merged suction bellmouth, the water being raised 
to the required pump level by means of a vacuum 
system. Special precautions had to be taken to 
ensure that the foreshore pipe line should be exposed 
to as little risk as possible of damage by barges, and 
a timber protecting dolphin was finally erected around 
the caisson with warning beacons. The pipes had 
to be carried through an old river wall where pre- 
cautions were necessary to avoid flooding of the 
site, which was below the high tide level. Water 
from the pump house is pumped to the generating 
station for cooling purposes in connection with the 
condensing plant, and is then taken by means of a 
discharge pipe, 40in. in diameter, and returned to the 
river. All condensers have Crockett salinometers 
fitted in the circulation system. 

The process steam coming from the various pass- 
out systems is metered at the power station, as 
already mentioned in the case of the steam from the 
central power-house. It is controlled by the meters 
shown in Fig. 11, which shows the control panel for 
the desuperheaters for both high and low-pressure 
pass-out steam, as well as the steam meters for the 
Nos. 1, 2, 3, and 4 paper machines. Fig. 13 shows 
the automatic reducing valves used to control the 
steam taken from the boilersto supplement the pass-out 
steam. One has a flow rate of 45,000 lb. per hour, 
and an inlet pressure of 300 lb. per square inch. 
The outlet pressure is 25 lb. per square inch, and the 
regulator operates a 5in. balanced lever-operated 
valve. The second valve has a flow rate of 145,000 Ib. 
per hour, and the same inlet pressure. The outlet 
pressure, however, is 100 Ib. per square inch, and an 
8in. valve is operated in the same way as in the 
previous case. Both were manufactured by Electrofio 
Meters Company, Ltd. Fig. 12 shows the two Elec- 
troflo regulators which are used in conjunction with 
the valves. The regulators consist of a relay mechan- 
ism in which a small pilot valve is moved upon any 
variation of the steam pressure inthe process steam pipe 
line by means of a Bourdon tube. They each control 
the admission of high-pressure oil delivered by a 
motor-driven pump to a double-acting relay cylinder. 
The pressure oil enters through the ports in the piston 
valve, which have no lap on the inlet or exhaust 
sides, so that the smallest displacement causes the 
piston of the relay cylinder to function. An impeller 
acted on by a jet of high-pressure oil causes the 
piston to rotate continuously, thus reducing friction. 
As in the relay mechanism of the ordinary turbine 
governor, the regulator operates through a floating 
lever mechanism, thereby ensuring a definite opening 
of the valve for a definite pressure. An adjustable 
ratio is given to the movement, so that the required 
degree of stabilisation may be obtained. 

The new extension pass-out steam has a different 
system of pressure reducing and desuperheating, 
also supplied by Electroflo Meters Company, Ltd. 
The steam from the turbine is at a pressure of about 
22 lb. to 25lb. per square inch, and a temperature 
of 360 deg. Fah. The temperature has to be reduced 
to 280 deg. Fah. before the steam passes to the 
machine. In the same system is an automatically 
controlled reducing valve, which is brought into 





of this. Pressure record at the turbine stop valve is 





made with a Budenberg recorder and there is also 


The water circulation system for condensing 
purposes was constructed by the Mitchell Con- 
veyor and Transporter Company, Ltd. Water is 
taken by steel pipe line, several thousand feet in 
length and varying in diameter from 48in. to 36in., 
to a large house on the river bank where the switch- 
gear, transformers, pumping plant, and vacuum plant 
required for the water supply system were installed. 


down for overhaul, and which bleeds high-pressure 
steam from the boilers into the low-pressure system. 
The boiler pressure is 330 Ib. per square inch and the 
automatic regulating valve reduces this pressure to 
the value required at the paper machine. This steam, 
which is at a temperature of about 750 deg. Fah., is 
passed through the same desuperheater, where the 
temperature is reduced by the required amount. It 
is interesting to note that the present flow conditions 
lie between 50,000 lb. and 80,000 lb. of steam per 








Fic. 13-Two ELECTROFLO AUTOMATIC REDUCING VALVES 


hour, but the equipment is designed to take care at 
a later date of a maximum flow of as much as 220,000 Ib. 
of steam per hour, when the second machine, to be 
known as No. 6, is installed. The principle of opera- 
tion of the desuperheater is as follows :—The rate 
of steam flow is measured in the desuperheater 
chamber and also the rate of flow of the cooling water 
through a spray nozzle. These two quantities are 
measured by means of a ratio regulator, and the rate 
of flow of the cooling water is governed through a 
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operation in the event of one or both turbines being 





Fic. 14—ELECTROFLO PRESSURE REDUCING 
REGULATOR 


regulating valve in accordance with changes in the 
rate of steam flow. The advantage of this system is 
that there is always a predetermined ratio of cooling 
water to steam, and changes in the flow of the latter 
are followed instantaneously by corresponding changes 
in the flow of the cooling water. Flooding of the 
mains is thus eliminated, while the amount of desuper- 
heat can be controlled to within a very few degrees. 
The regulator can, of course, be set to maintain any 
required downstream temperature. 

The pressure-reducing valve is a turbine type valve, 
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with specially designed ports, so that very close 
pressure regulation can be secured throughout its 
entire capacity. This 8in. valve is only handling 
between 50,000 lb. and 80,000 Ib. of steam per hour 
at the moment, but without modification will be 
capable of taking care of the ultimate flow conditions. 
The operating principle of the regulator will be 
followed from the drawing, Fig. 14, which is a dia- 
grammatic view. The regulator employs a diaphragm 
for the measurement of pressure. The thrust imposed 
by this diaphragm is balanced against an adjustable 
spring through the medium of a sensitive weigh- 
beam. Any variation of the control pressure produces 
a slight movement of the beam, which is connected 
to a light multiplying valve. This valve controls 
the amount of oil which leaks away from beneath the 
piston of an amplifier. The restriction of the valve 
builds up the pressure beneath the piston, while 
opening the valve relieves it, causing the amplifier 
piston to rise or fall in accordance with 

variations. The movement of this piston is relayed 
through a pilot valve to a powerful operating cylinder, 
the motion of the amplifier piston and power piston 





New Welding Method by Applica- 
tion of Heat and Pressure.* 
By LEONARD C. GRIMSHAW. 


THE idea of bonding two dissimilar ferrous metals, 
and making use of both, is an old one. Tips have been 
brazed on to tool shanks for many years, The bonding 
of larger pieces to form whole bars and sheets has also 
been accomplished, but has received little attention in 
the technical literature, although a number of patents 
have been issued covering various methods for its accom- 
plishment. 

There are three main motives behind the manufacture 
of composite steels. One is that the physical properties 
of one steel may supplement those of another; a useful, 
but at the same time hard, brittle steel may be backed 
ria @ soft — one, or a stainless steel Prive Bows backed 

y a stee ing greater strength. other motive 
is direct lowering of cost; an expensive steel may be 
backed by a less expensive one, bringing down the cost 
of the piece as a whole. The third motive is an indirect 





lowering of cost, as when a useful steel is backed by a 
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Fic. 15—CrRoOSBY LEVER-OPERATED BALANCED CONTROL VALVE 


being synchronised by means of a return motion 
lever. This regulator is normally employed with high- 
pressure oil as the operating medium, but can also 
be used with water or compressed air. By means of 
the amplifier and relay cylinder, the very light forces 
imposed on the weighbeam are relayed into suitable 
working forces for the operation of large valves, &c. 
Cylinders have been made on this principle to give 
a thrust of as much as 4840lb. Embodied in the 
regulator is a dashpot and stabiliser, which is readily 
adjustable to suit the conditions of the plant under 
control, and which elimimates any possibility of 
hunting. 

The process steam is carried into the mill 
itself by a simple 30 in. conduit and fed to a main 
steam header, 48in. in diameter. Immediately on its 
arrival it is metered by an Electroflo meter, and it 
then passes through a 22in. steam control valve made 
by the Crosby Valve and Engineering Company, Ltd. 
The size of the shut-off valve necessitated the use of 
electric control, and Hopkinsons, Ltd., of Hudders- 
field, have supplied a motor-operated unit fitted with 
push-button control. The pressure control valve is 
a 22in. bore Crosby lever-operated balanced valve, 
as shown in Fig. 15. It is actuated by means of a 
hydraulic relay regulator fixed on the working floor 
of the machine, the connection between the relay and 
the lever of the reducing valve being by means of 
wire rope i over pulleys underneath the 
machine floor. The hydraulic relay contains a double- 
acting piston mounted in a cylinder above the 
weighted lever, which rests on knife-edges on the 
diaphragm. The connection to the diaphragm 
chamber is taken from the machine side of the 
reducing valve and the pressure can be adjusted by 
means of a sliding weight on the calibrated diaphragm 
lever, so that the steam pressure is maintained abso- 
lutely constant at any desired level corresponding to 
the steam temperature necessary for drying the paper. 
The relay is furnished with a compensating mechan- 
ism, which prevents the relay from travelling more 
than a very short distance in either direction, unless 
a greater movement is required due to a pressure 
fluctuation, this arrangement preventing “ hunting.” 
This type of pressure control valve has been 
standardised on all the machines of Edward Lloyd, 
Ltd., at Kemsley and at Sittingbourne. 


(To be continued.) 








AccorDING to the American correspondent of the Man- 
chester Guardian, aerial traffic in the United States is now 
so heavy that the Government has decided to put “ road 
rules’ into effect. Westbound aeroplanes will, in the 
future, be required to fly at a height expressed in even 
numbers, such as 2000ft. and 4000ft. Eastbound aero- 
planes will fly 3000ft. or 5000ft. high. Machines crossing 


the main airways will fly at heights between 2500ft. and 
3500ft. 





steel that is easier to machine, so that machining cost on 
a finished product is lowered considerably. Often more 
than one of these motives lead to a decision to use a 
composite steel. 


Previous METHODS. 


There are two methods in use that result in tolerably 
good bonds between ferrous metals :—(1) The casting 
method and (2) what we shall call the “‘ heat pressure ” 
method. This “‘ heat pressure ’’ method covers processes 
in which the bond is made between two p surfaces 
by heating them and then applying pressure. Usually 
sufficient pressure must used to produce appreciable 
spread and elongation, or else we are merely brazing and 
not truly welding. ; 

Casting methods for welding together ferrous metals 
have been used more than seventy-four years, and are 
described in the technical literature as applied to the 
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paper by Rogers describing a new method developed by 
P. A. E. Armstrong, by which sheets, bars, and shapes 
are welded together so that one metal really diffuses into 
the other, Itis the purpose of the present paper to describe 
in considerable detail the commercial uses and applica- 
tions of this new heat pressure method of welding. 


DrivFIcULTIzEs IN PropuctInG a Goop WELD. 


In attempts to produce metals welded together, whether 
by casting or by the application of heat and pressure, the 
finished product has not been perfect. Usually non- 
metallic inclusions, or the introduction of a soft weak 
metal between the two metals it is intended to weld, 
prevent the formation of a strong bond. Physical dis- 
tortion or heat treatment when the metals have different 
coefficients of expansion usually result in rupture of the 
bond. For certain uses, such bonds have proved com- 
mercially acceptable, but there is a much wider field open 
to metals ae welded and diffused together, so that 
the weld is as strong as the metals themselves. 

Iron can be welded to iron, despite oxide or scale, by 
ee > @ good red heat and applying pressure. The 
weld relies upon the fact that the pressure will elongate the 
two pieces of iron, breaking up the scale into small islands. 
The takes place between the areas of oxide-free iron 
surrounding these oxide islands. 

Upon exposure to the atmosphere many alloy steels 
form an invisible film of what is probably oxide, but 
which behaves very differently from the heat oxide or 
scale upon ordinary iron. Whether this invisible film is 
a true oxide or not is outside the scope of this paper, but 
it will hereafter be referred to as an oxide film, use 
much reliable recent research supports this view. This 
invisible oxide film on alloy steels completely prevents 
any real bond from taking when heat pressure weld- 
ing is attempted. Even visibly clean pieces of alloy steel, 
protected during heating from all scale formation, are 
prevented from welding under pressure by this invisible 
oxide. 


New Metuop ror Propuctnc WELD. 


In the Armstrong method the alloy steel is first given 
an electrolytic coating of pure iron. If the electrolytic 
iron is properly deposited upon the alloy steel, it will bond 
there, by diffusion, upon the application of heat alone. 
This pure electrolytic iron, with the alloy steel behind it, 
can then be welded easily by heat and pressure to any 
other piece of iron, or to another piece of alloy steel that 
has been given a similar coating of electrolytic iron. 

Tron has been electro-plated upon iron and steel to build 
up worn parts, particularly during the war. Often this 
iron was plated upon an intervening layer of copper, pre- 
sumably to ensure adherence of the electro-deposited iron 
to the worn part. Iron plating is used for the manufacture 
of electrolytic iron, the plating being stripped off the 
cathode after deposition. Sometimes the iron plating is 
purposely made extremely brittle, so that it may be 
removed from the cathode and pulverised. The Arm- 
strong method, used by our company, of electro-depositing 
iron upon alloy steels employs a special technique that 
causes the iron plating to adhere to the base metal, and 
to make a permanent bond by diffusion when heated to a 
red heat, preferably about 1700 deg. Fah. (927 deg. Cent.) 
or more, without the application of pressure. 

The Iron-plating Plant.—Oar iron-plating plant has 
been in commercial use for nearly a year. It includes 
tanks for cleaning, ence plating, washing, &c., and 
equipment for assembling the p steel into composite 
billets ready for forging and rolling. The tanks are 8ft. 
deep (going aletr eae level), 7ft. long, and 5ft. wide, 
so that fairly billets and slabs can be handled. 
Fig. 1 is a sketch of the tank used for plating, showing the 
position of the iron plates used for anodes, the manner 
in which the work is suspended by hooks from the cathode 
bar. Small pieces to be plated are held in specially con- 
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FiG. 1—-DIAGRAMMATIC SKETCH OF PLATING TANK 


making of such products as field frames for dynamos» 
armour plate,-and casting steel on a forged hub. A 
summary of most methods used until 1921 is given by 
Longmuir, who speaks of the dearth of technical literature 
and research upon this subject. There are several later 
references to casting methods. 

““Copper-clad”’ and ‘‘nickel-clad’’ are methods of 
bonding steel to copper and nickel respectively, and do 
not come under the subject of combined ferrous metals. 

In 1931 announcements appeared in several magazines 
and trade journals of a method for the “ heat pressure ” 
welding of ferrous metals, the product being named 
“‘plykrome ” or “‘ SuVeneer.” No details of its manu- 
facture were published. For details of heat pressure 
methods of welding we must turn to the various patents. 
Summaries of the principal patents are given in a recent 





* American Institute of Mining and Metallurgical Engineers, 


1 Ce 
I FP 


FiG. 2—COMPOSITE ASSEMBLY 


structed racks (not shown), that likewise are suspended 
from the cathode bar. 

All tanks and piping holding corrosive liquids are made 
of iron lined with hard rubber, and the circulating pump 
and valves on the plating tank are made of durochlor. 
In the pickling tanks, the centre bar from which the work 
is suspended is made the anode ; in the plating and clean- 
ing tanks it is the cathode. Direct current is supplied 
at between 4 and 6 volts. The plant is capable of handling 
between 6000 Ib. and 9000 Ib. of billets of average size 

eight hours. ; 

Method Used for Iron Plating.—A step-by-step deserip- 
tion of the operations performed on a single billet of alloy 
steel as it goes through the plating process will give a good 
idea of just how the work is handled in the plating plant. 

The faces of the billet that are to make contact for sub- 
sequent heat pressure welding should be reasonably flat. 
Scale will be removed during the electrolytic pickling, 
but time is saved by sand blasting forged billets of high- 





Inc., February, 1936. Abstract from paper entitled “ New 
Method for Welding Together Ferrous Metals by Application 


' of Heat and Pressure.” 


speed steel containmg cobalt, since this scale is excep- 
tionally difficult to remove by pickling, and the billet will 
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invariably become pitted before all the scale is off. 
The electrolytic pickling removes scale with ease from all 
other steels, 

First the billet is cleansed of all grease by making it 
cathodic for a few minutes, at a low current density, in a 
tank of dilute sodium hydroxide that is heated to over 
120 deg. Fah. (50 deg. Cent.). It is then transferred to a 
pickling tank of 8N hydrochloric acid, where it is made 
anodic for about 15 min. at a current density of about 
100 amperes per square foot. This length of time is suffi- 
cient to remove the scale from almost any billet except 
the high-speed steels containing cobalt. 

This strong hydrochloric acid bath, operated electro- 
lytically, seems to have a very long life indeed. Whereas 
such a bath used without the electric current would soon 
have built up an iron concentration high enough to render 
it useless for commercial pickling, the bath works electro- 
lytically over long periods of time. Since this tank is lined 
with hard rubber, iron plates are suspended in the acid 
as cathodes. These plates are seldom removed ; the iron 
content of the acid is so high that the plates dissolve 
very slowly. 

After this 15 min. anodic pickle, the billet is removed 

and washed and scrubbed free from sludge. All steels, 
except those containing more than 3 per cent. tungsten, 
are now visibly clean and “shiny bright,” but after 
exposure to the air during scrubbing are covered with an 
invisible oxide film, which is removed by a dip for 30 sec. 
in the hydrochloric acid solution. The billet, while wet 
with the acid, is immediately transferred to the plating 
bath and made cathodic. 
Steels containing more than 3 per cent. tungsten are 
covered with a black deposit (probably tungstides), which 
cannot be scrubbed off after the anodic pickle in hydro- 
chloric acid. After scrubbing a tungsten steel billet is 
further cleaned by treatment in a bath composed of 
115 grammes per litre sodium hydroxide, and 15 grammes 
per litre citric acid, in which the billet is made anodic 
for 15 min. at a current density of 25 amperes per square 
foot, Following this, a 30 sec. dip in the hydrochloric 
acid bath prepares the steel for electro-plating, and it is 
transferred, wet with acid, to the iron-plating bath. 

The iron-plating bath used is a Fisher-Langbein solu- 
tion: 4N ferrous chloride, 6N calcium chloride, and 
0-O1N free hydrochloric acid. The bath is operated at a 
temperature higher than 180 deg. Fah. (82 deg. Cent.) the 
solution being circulated and completely filtered during 
every 20 min. The work is made cathodic, and plated at 
a current density of 100 amperes per square foot or more. 
One hour’s plating at 100 amperes per square foot gives 
a deposit of iron 0-006in. thick, which is sufficient for 
most alloy steels. The resulting plate is soft, ductile, 
smooth, and will not chip or spall off. 

The billet is next washed and dried quickly, so as to be 
free from rust. It is now ready to be assembled into a 
composite billet. 

Assembling of Composite Billets.—Iron will weld to iron 
by heat pressure, but here there is only a very thin electro- 
lytically deposited layer of iron, free from rust, and unless 
we take precautions it will all scale away while the billet 
is being brought up to forging temperature. We would 
also like to get a weld entirely free from oxide—free, that 
is to say, from little islands of scale oxide—because 
wherever this oxide exists there will be no weld. We 
would weld only between the oxide islands after elonga- 
tion of the composite billet. 

The two or more pieces that go to make up a composite 
billet are assembled in various ways, depending upon the 
position’ and amount of the alloy steel required in the 
finished product, but each component piece is pressed 
firmly against its neighbour in a vice provided with 
powerful jacks, and then welded together by electric arc. 
It must here be stressed that this electric arc welding has 
no part in the heat pressure welding to take place in the 
composite billet, other than to hold the pieces together 
and prevent scaling away of the electrolytic iron while the 
composite billet is being heated for forging or rolling. The 
electric arc weld will always be ground away before finish 
rolling, except on plates from which trimming of the 
finished product will remove it. 

Stainless steels can be assembled easily by electric arc 
welding into any form of composite billet, but high-speed 
steels offer a few difficulties. Being air-hardening, pre- 
cautions must be taken to prevent cracking of the high- 
speed steel alongside the electric arc weld. On larger 
pieces this trouble can be overcome most readily by using 
double (or two-high) assemblies, so that no electric arc 
welding need be done on the high-speed steel itself. Fig. 2 
shows such an assembly, strapped together at the sides 
with strip jin. thick, with separating material between 
the two pieces of high- steel. This composite billet 
is heat pressure welded, then the straps are chipped off 
with a pneumatic chisel (for they do not weld to the 
assembly) and the whole next separated into two halves. 
Separation into halves is easy because of the separating 
material put between the two pieces of high-speed steel. 
If precautions could conveniently be taken to plate only 
one face of each piece of high-speed steel, no separating 
material would be necessary. It.is optional whether we 
use one of the special stop-off lacquers that are on the 
market, to prevent deposition of iron, or plate the whole 
piece, and then use a separating material in order to 
prevent welding in this assembly, but we favour the use 
of a separating material, because it is less expensive. 

Thickness of Iron Plating Required.—An electrolytic 
iron coating 0-006in. thick, when protected against scaling 
during heating by electric arc welding of the composite 
billet, is sufficient for most alloy steels, but has to be twice 
as thick on high-speed steels containing cobalt. These 
steels possess such great powers of diffusion into the 
electrolytic iron that while the billet is being brought 
up to forging temperature the tungsten and cobalt in the 
steel will diffuse entirely through an electrolytic iron 
coating, 0-006in. thick, and unless the coating is thicker, 
by. the time the billet is ready to forge we would be 
attempting to weld by heat and pressure not iron to iron, 
but iron to a tungsten-cobalt alloy of iron, which cannot 
be done. 

Forging and Rolling.—F orging or rolling of the composite 
billet produces a perfect weld. The temperature 
is that demanded by the steel in the assembly that 


due to unequal coefficients of e: ion are always 
encountered once the perfect weld has been made, and 
must be overcome either by using double assemblies, such 
as shown in Fig. 2, or by the use of special guides. Where 
there is a great difference in hot-work ductility between 
the components, special rolls and guides must be made 
to guard against flow of the more ductile metal around the 
less ductile one. 
Sheets rolled on a plate mill are free from both these 
troubles if the sheets are assembled and rolled two-high. 
Normal trimming of the sheet removes all material that 
ee | flow up around the edges. 
t is worthy of notice that where a perfect weld is pro- 
duced a steel such as high- steel will elongate during 
rolling almost as much as the softer backing material. 
The roll pressure on the bar as it passes through the rolls 
is vertically downward, and if the weld is perfect, so that 
there can be no slip, the two kinds of steel must elongate 
together. Sideways spread of the softer steel is a different 
—" and is overcome only by special grooves in the 
rous. 


BILLETS AND FINISHED MATERIAL. 

Fig. 3 illustrates some of the shapes and positions of 
insert that can be produced in finished material, and the 
composite billet necessary at the start. On small squares 
that receive one oval pass during finish rolling, the insert 
is moved from the flat side over into the corner of the bar, 
so that it is not necessary to start with a corner insert 
billet except on large sizes that do not get an oval pass. 
The omission of an oval pass, or,the putting in of two oval 
passes instead of one, results in the insert remaining across 
the flat side (bar C, Fig. 3). 
The billet for bar G (Fig. 3) can be made in two ways. 
In one, a round bar that need not be a very tight fit is 
placed inside an alloy steel tube that has been plated on 
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the inside with electrolytic iron, and the assembly electric 
are welded to close up the ends. This method involves 
the drawback that if the tube is long, a ial anode 
must be set up in the plating tank that will be inside the 
tube and yet not touching it. The plating bath possesses 
exceptionally good throwing power. It will plate the 
inside of a hole that is 2}in. in diameter and 10in. long, but 
it is not good enough to plate ly the inside of a 
tube several feet long, even if i is Gin. The 
ratio between inside diameter and length of piece that 
can be successfully plated has not yet been thoroughly 
investigated. 

The other way to make the billet is to plate one side 
of a flat sheet and then bend it in a so that it can be 
electric are welded with alloy steel e es, in the form 
of a tube around the centre bar. 

In the plating of stainless steel, precautions should be 
taken to prevent iron from plating on the face of the 
stainless that is to become the useful surface of the 
finished product, because although nearly all the electro- 
lytic iron will scale off during heating and rolling, the 
smallest particles remaining would impair the stainless 
properties. Also, diffusion of chromium into the electrolytic 
iron would reduce the chromium content of the surface. 
Grinding of the finished bar would remove these causes 
of trouble, of course. A good grade of black paint, chosen 
because it contains nothing that will harm the plating 
solution, will withstand the pickling and the hot plating 
solution sufficiently well to prevent the iron from pe were 
to the stainless steel. Paint and deposited iron can all 


peel off. 

Sheets or plates clad with stainless steel have been 
rolled successfully from ‘‘ two-high’’ composite slab 
assemblies, which leave the stainless free to move inde- 
pendently of the backing slabs during heating for rolling. 
By this means trouble due to the differences of expansion 
between the facing and backing materials before the weld 
is made by rolling is overcome. When attempted as a 
single high job, the greater coefficient of expansion of the 
stainless steel causes it to tear loose the electric arc welds 


used | that hold it to the slab of backing steel while it is being 


heated for rolling. 





requires the highest temperature for good hot-working 
qualities. Warping and twisting of the composite billet 





In making one of these special two-high composite 
slab assemblies, two stainless plates are separated by a 





be removed afterwards by light scrubbing, as it tends to | year 


mixture of aluminium oxide and silicate of soda, applied 
as a paste and then dehydrated. This mixture prevents 
the plates from welding or sticking together. They are 
electric arc welded entirely around their edges, so that 
they form a single water-tight piece. In this form they 
are pickled and given a plating of electrolytic iron, then 
sandwiched between two slabs of backing steel cleaned 
by sand blast. These backing slabs are longer and wider 
than the stainless by several inches, depending upon the 
size of the assembly. With the stainless centrally located 
in the sandwich, the surrounding gap between the backing 
slabs is filled in and electric are welded in such a way 
that the stainless has room to expand freely inside, while 
being protected from oxidation during heating for rolling. 
After rolling, the edges are trimmed off and the separating 
material between the two pieces of stainless allows the 
two finished composite sheets to be pulled apart. 

Finished composite sheets or plates prepared by this 
method may be of any thickness the plate mill can roll. 
Great reduction is not n to produce this weld ; 
a good heat and a little reduction and the weld is made. 
Later heating strengthens the weld by diffusion. There 
is a wide field open for clad plates that are 2in. thick, 
or more, as it is clearly in such heavy sections that 
important savings in cost of material are made. 

The welds produced by this method are free from oxide 

inclusions, and show remarkable diffusion if the steel is 
reheated for forging, annealed, hardened, or otherwise 
raised to a bright red heat after the weld has once been 
made. The mention of heat treatment after welding 
reminds us that in choosing the components of a composite 
bar any heat treatment that the finished bar may receive 
must be borne in mind.- If one component is high-speed 
steel, for instance, the other component must be chosen 
to withstand the hardening temperature of high-speed 
steel. We have found two steels, one a medium-carbon 
manganese-molybdenum and the other a medium-carbon 
chromium-tungsten-vanadium steel, that are quite tough 
and undamaged after being given the hardening and 
drawing treatment of high-speed steels. Tools made of 
such composite pieces are much tougher than hardened 
high-speed steel, will withstand considerable shock, and 
can be bent appreciably before they will break. 
Stainless sheets clad with ordinary 18-8 present the 
same difficulty as the high-speed steel, in that the backing 
material is not left in good physical condition after the 
clad sheet has been heated to 2100 deg. Fah. (1150 deg. 
Cent.) for the purpose of annealing the 18-8. However, 
there are 18-8 materials that do not require such high 
temperature; 18-8, containing high manganese and 
copper, known as Armstrong metal, need be annealed 
at only 1250 deg. Fah. (680 deg. Cent.); columbium- 
loaded 18-8 need be annealed at only 1700 deg. to 1750 deg. 
Fah. (925 deg. to 955 deg. Cent.), and none of these treat- 
ments impairs the physical properties of the backing steel. 
In all clad products where there is a great difference 
of expansion between the two steels used, if the weld is 
not excellent heat treatment will cause the sheet to burst 
or tear apart, often with explosive violence. All 18-8 
clad sheets are of this kind and titanium-loaded 18-8 
is particularly difficult to weld. The differences in expan- 
sion cause warping in all 18—8 sheets, but repeated heatings 
do not cause the weld to fail when made by the Armstrong 
process, and straightening does no damage. 


QUALITY OF THE WELD. 
There are three important features of finished welds 
made by this method : 
(1) The weld zone is free from non-metallic matter. 
(2) The weld zone can be heat treated in the same way 
as an alloy steel. 
(3) The weld zone is strong and tough; a graduated 
alloy steel from the facing metal on the one side to the 
backing metal on the other side. 
This method of welding is applicable to many non- 
ferrous metals and alloys such as Stellite and Hastelloy, 
which by its use have been successfully welded to iron 
backing material. Tungsten carbide and tantalum 
carbide have so far defied all efforts to pickle them clean 
enough for iron plating, but further work is planned on 
this problem. 
There is no reason why any metal upon which a truly 
adherent iron plating can be deposited should not weld 
to another prepared piece, provided only that such a 
material would not melt at the welding temperature. 
Examples of two metals that it would be useless to plate 
with iron in this process are zinc and lead, as they would 
be molten at the temperature at which iron welds to iron, 
but copper can be successfully iron-plated and then 
welded. A flash coating of copper to receive the iron 
plating might be useful on an alloy steel if prevention 
of carbon migration across the weld is desired. 








Bridge Breaking Tests. 


Orriciats of the Ministry of Transport and Department 
of Scientific and Industrial Research were present on 
Thursday of last week at the destruction of a 140-year-old 
bridge over a disused canal near Derby. The breaking of 
this bridge is the first of a series of experiments initiated 
by the Minister of Transport, with a view to testing the 
strengths of bri of various types and dimensions. 
The information obtained will, it is expected, be of great 
value both in determining the load capacity of existing 
bridges and also in carrying out the Government’s five- 
road plan under which it is proposed to reconstruct 
those weak bridges in the possession of railway and other 
statutory owners which most seriously impede the free 
flow of traffic. 

In the past much difficulty has been experienced in 
calculating the weight-carrying capacity of certain types 
of bridges with any exactitude and this difficulty is par- 
ticularly pronounced in considering brick and stone struc- 
tures which have been standing for many years, and also 
in a lesser degree some kinds of girder bridges. It was 
decided that the only way in which reliable data could be 
obtained was to test certain existing bridges to breaking 
point, and the Department of Scientific and Industrial 
Research at the Minister’s request undertook through its 








Building Research Station to make the necessary experi- 


192 


THE-ENGINEER 





Ave. 21, 1936 








ments. As a result a provisional programme has been 
drawn up for 1936 and 1937 under which a dozen bridges 
in various parts of Great Britain will be broken under 
expert observation. 

The bridge selected for the first experiment is known as 
Croft Bridge, a stone-arch hump-backed structure with a 
span of 22ft., about 2 miles from Derby, on the Breadsall 
road near the junction with the Derby—Ripley road. 
Traffic has been diverted to a new length of road carried 
over the canal by a culvert. A few weeks ago a platform 
was erected above the bridge and on it was placed a load 
of pig lead. The weight was transmitted from the plat- 
form to the bridge by means of a pair of jacks, represent- 
ing the wheels of a vehicle. These jacks were moved along 
the bridge in order to test the effect of the load at both the 
crown and quarter and other points. Beginning with a 
weight of about 2 tons, the load applied through the jacks 
was steadily increased until it amounted to about 40 tons. 
Cracks began to appear in the structure sometime before 
this load was reached, and at mid-day on Thursday, 
when the load was further increased to 80 tons, the 
bridge failed. 

Throughout the experiment readings were taken of 
both the deformation of the arch caused by the vertical 
load and also of the internal strains in the arch. The 
former were registered on dials and the compression by 
means of wires which give off a note of varying pitch as 
they grow more taut. Photographs showing the develop- 
ment of the cracks were taken at each stage of the experi- 
ment. 

The experiment should reveal the stresses produced on 
bridge masonry by given loads, and these loads will later 
be compared with the results obtained by the standard 
methods of calculation. Many of the brick and stone 
bridges over railways and canals in this country are similar 
in span to Croft Bridge, and the information obtained will 
therefore be applicable to a great many other cases in 
which the strength of the bridge cannot be exactly gauged. 
Later in the year it is hoped to carry out similar “ tests 
to destruction ’” on Yardley Wood Bridge (a brick arch), 
Birmingham, and Gingerbread Hall Bridge (a cast iron 
girder structure) near Chelmsford. Among the bridges 
selected for experiment next year is Alcester-road South 
Canal Bridge (a brick arch), also in Birmingham. While 
the main purpose of the experiments is to assist the 
Minister in the exercise of his duties with regard to exist- 
ing bridges, it is probable that the information gleaned 
will also have an important bearing on the design of future 
bridges. 








Punkah Louvres for Aircraft 
Ventilation. 


In passenger-carrying aircraft, in which the accommoda- 
tion is naturally limited in size, effective ventilation without 
discomfort is of great importance. The airway companies 
have readily appreciated the benefits of punkah louvre 
ventilation, and punkah louvres under such circumstances 
have now become the standard ventilating fitting for all 
first-class passenger aeroplanes. As the freshness of punkah 
louvre ventilation has been shown to be of considerable 
benefit on board ship in the elimination of sea-sickness, so 
also it has been found a preventive against air-sickness, 
the directional qualities of the louvre permitting the 
passengers to refresh themselves by a direct blow of cool 
air when the tendency to squeamishness arises, while the 
same properties of the louvre enable general ven- 
tilation to be maintained without draught or discomfort. 

For this class of work Thermotank, Ltd., of Govan, 
Glasgow, has designed special small aluminium louvres 
to reduce weight to a minimum, which may be finished 
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in gilt or in cellulose enamel to match the decorative 
features of the interior. 

These punkah louvres can, as shown in the accompany- 
ing engraving, be conveniently accommodated on an 
air duct situated below the luggage rack, where their 
appearance is unobtrusive and their situation convenient 
for access to the seated passenger. 

Although the application of punkah louvres in this new 
form of transport is of recent date, already such well- 








known air transport lines as Imperial Airways, the Dutch 
Air Lines, and the French Air Lines, have now adopted 
this type of ventilation. It may also be stated that 
punkah louvres are being extensively applied for small 
private aeroplanes of the cabin type, and also for military 
aircraft designed for special purpeses. Recent private 
aeroplanes built which have punkah louvre ventilation 
include an aeroplane for H.M. the King and the Percival 
Vega Gull aeroplane, in which Mr. C. Gardner won the 
1936 King’s Cup Air Race. Apart from its use as a cooling 
and ventilating system, the punkah louvre can readily be 
used as a heating system, the air being heated by passing 
it over the hot surfaces of the engine exhaust pipes or 
warmed indirectly by an air heater fed from a waste heat 
boiler utilising the exhaust gases. 








An Improved Oil Seal. 


Some time ago it was announced that George Angus and 
Co., Ltd., of Newcastle-upon-Tyne, had decided to con- 
struct a modern works on Tyneside for the manufacture 
of improved oil seals and technical leathers of all kinds. 
The new works is, we are informed, now completed and 
production has begun. In the accompanying engraving 


we illustrate one of the improved oil seals, which is of the 
self-contained unit type, now widely used to prevent oil 
leakage from and to protect bearings. 
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specially tanned and processed chrome leather and resists, 
it is claimed, temperatures of 250 deg. Fah. and shaft 
speeds up to 45ft. per second. A special feature of the 
design is a duo-anti-friction duct just behind the lip of the 
sealing member, the purpose of which is to reduce the area 
in contact with the shaft and to store the lubricant, 
thereby forming along with the chamfered lip of the sealing 
member a second sealing edge. Attention may be called 
to the metal casing, anchor ring, and inner cup, which 
may be made of brass, light non-corrosive alloy, or steel, 
according to requirements. The garter spring is made of 
steel or bronze and vents are provided in the casing in 
order to prevent air pockets and to ensure the proper 
cooling of the sealing member and its effective lubrication. 

For specially arduous conditions the firm is supplying 





AN AEROPLANE CABIN 


““Gaco”’ mouldings, which are made in a grainless, 
resilient, and non-porous composition material, which can 
be moulded under pressure and heat into sealing members 
for oil seals, washers, cups, head or ram forms, It is, the 
firm states, uniform and proof against oil, fuels, water, and 
steam, and is heat resisting up to 300 deg. Fah. or 150 deg. 
Cent., and higher temperatures. The friction on the shaft 
is, it is claimed, negligible, being only one-fifth as com- 
pared with that of leather. 





Other products of the new works include seamless 
rubberised chrome leather concertinas, gland leathers, and 
gaiters. Unlike similar parts hitherto made from rubber to 
protect brake cylinders, spring shackles, universal joints, 
and other parts of machinery, these ‘‘ Angus ”’ sleeves are 
claimed not to deteriorate under the influence of lubricants, 
light, or atmospheric conditions and are of lighter weight. 








A Vacuum-Operated Oil Alarm 
System. 


We have recevied from ‘‘ Monitor’? Patent Safety 
Devices, Ltd., of Monitor Works, King’s-road, Wallsend- 
on-Tyne, particulars of a new vacuum-operated device 
which the firm has specially designed for use on the 
White patented combination engines which have been 
installed in the two steamers “‘ St. Helena ”’ and “‘ Nailsea 
Court.” As the accompanying engraving indicates, the 
type ““V” “‘ Monitor”’ pressure alarm, which has been 
specially evolved to meet the particular requirements of 
the installation, is unusual in that it operates auto- 
matically without the aid of electricity or compressed air. 
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AUTOMATIC OIL-PRESSURE ALARM 


It combines all the main features of the firm’s standard 
‘*Monitor’”’ pressure alarms, but differs from them as 
regards the alarm gear. From the accompanying illus- 
tration, it will be observed that warning is given when the 
pressure of lubricating oil falls below the predetermined 
limit as set by the adjustable alarm indicator, operating 
by means of a metallic diaphragm. The rush of atmo- 
spheric air through the two syrens into the main condenser 
produces the warning screech as the diaphragm-operated 
valve opens. A spring-loaded non-return ball valve pre- 
vents the condenser being left open to the atmosphere 
when the plant is shut down. On the connection between 
the pressure alarm and the main condenser, a special 
shut-off cock is provided in order to obviate the possi- 
bility of the cock being left in the closed position. A test 
cock and shut-off cock immediately below the gauge 
enables the alarm to be tested when desired. 








PUBLIC WORKS AID RELIEF IN CANADA. 





In connection with the extensive public works 
programme recently launched by the Canadian Govern- 
ment, consisting chiefly of new highways to mining and 
tourist areas, the Dominion-Provincial agreements under 
which at least 30,000,000 dollars will be spent this year, 
as a direct stimulus to employment, contain a mandatory 
clause providing that at least 50 per cent. of those em- 
ployed on projects covered by the 30,000,000 dollars 
outlay will be taken from relief rolls. In addition, grants- 
in-aid to provinces for direct relief have been cut 10 per 
cent. during the summer months. Operation of the 
mandatory clause in the joint works agreement is expected 
to have the result of reducing the relief burden of munici- 
palities, and make it possible to determine the direct 
effect of public works projects as an aid to the relief (dole) 
situation. Through the Department of Mines, arrange- 
ments have been made with several provinces for con- 
struction of roads into proved gold mining areas where 
development has been retarded by lack of adequate com- 
munications. This assistance to the mining industry is 
in addition to the policy announced of relieving from 
income tax for three years new mines which come into 
production during the next four years. It is expected 
that mining development in Canada will benefit greatly 
from this policy, with a resultant improvement in the 
employment afforded by this expanding industry. In 
provinces where farm settlement schemes have been in 
operation and where drought conditions have prevailed 
during the past few years, the Dominion Government is 
contributing to rehabilitation schemes through which 
relief settlers may be restored to economic independence 
and removed from relief rolls at an early date. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


A Rise in Steel Exports. 


A sharp increase in the exports of iron and steel 
is recorded by the Board of Trade Returns for July. The 
total of 216,129 tons, valued at £3,381,781, compares with 
173,536 tons and £2,766,566 tons for June—an increase 
of 40,593 tons and £615,215. The exports of pig iron, 
which in June were 7077 tons, rose to 11,508 tons, and of 
this quantity Denmark took 1954 tons, Germany 1920 
tons, Belgium 1478 tons, France 1424 tons, and the United 
States 1060 tons. The exports of ferro-alloys also increased 
to 1305 tons from 909 tons in June. General descriptions 
of steel exported in July increased to 18,475 tons, against 
15,515 tons in June. British India was the largest buyer, 
taking 2652 tons, South Africa being next with 2476 tons, 
whilst the Argentine Republic was the best foreign cus- 
tomer with 635 tons. The exports of girders, beams, 
joists and pillars increased to 3007 tons, compared with 
2250 tons in the previous month, but there was a slight 
decline in the quantity of hoop and strip sent abroad from 
4866 tons in June to 4031 tons in July. A notable expan- 
sion occurred in the exports of plates and sheets, }in. and 
over, from 12,449 tons to 19,331 tons last month. Of the 
July total, British countries took 6890 tons, Russia 1562 
tons, and other foreign countries 10,879 tons. The quan- 
tities of plates and sheets under jin. thick showed little 
change at 10,957 tons from the June figure of 10,515 tons. 
The exports of galvanised sheets recorded a satisfactory 
increase to 19,640 tons, compared with 15,418 tons, whilst 
the quantities of tin-plates sent abroad rose to 30,281 tons, 
compered with 22,749 tons in June. Wrought tubes were 
exported to the extent of 15,953 tons, against 13,419 tons 
in June. Exports of railway material showed an increase 
to 31,306 tons, compared with the June figure of 26,720 
tons, the best customer being South Africa, which took 
14,722 tons. The total included 26,618 tons of steel rails 
and 2099 tons of sleepers and fish-plates. The best cus- 
tomer during the month was South Africa with 33,886 
tons, Canada being next with 18,186 tons, Denmark 
third with 16,729 tons, whilst British India took 15,684 
tons, Australia 14,110 tons, and the Argentine Republic 
10,352 tons. 


Imports of Steel Increase. 


The imports of iron and steel in July showed an 
increase of 59,690 tons over the June total, the 
being 170,309 tons, valued at £1,238,985, in July, and 
110,619 tons, valued at £881,287, in June. The imports 
of pig iron were 19,922 tons in July, compared with 
12,568 in June. Of the July total, 9687 tons came from 
India and 10,235 tons from foreign countries. The exports 
of ferro-alloys increased from 4974 tons in June to 5589 
tons in July, whilst there was also a noticeable rise in 
the imports of blooms, billets, and slabs to 62,432 tons, 
compared with 48,077 tons in the previous month. The 
July total included 19,643 tons from France, 15,640 tons 
from Germany, and 14,248 tons from Belgium. The 
quantity of steel rods, angles, shapes, and sections 
imported in,July rose from 3596 tons to 9577 tons, whilst 
the imports of general descriptions of steel, which totalled 
12,644 tons in June, increased to 24,530 tons in July. 
A noticeable advance also took place in the quantities of 
girders, beams, joists, and pillars imported, the totals 
being 4755 tons in June and 9137 tons in July. Of the 
July total France sent 2923 tons and Belgium 2447 tons, 
the remainder coming from “ other foreign countries.” 
There was a rise in the imports of railway material from 
1096 tons in June to 3456 tons in July. Hoop and strip 
imports rose to 4833 tons from 4013 tans in the previous 
month, whilst 5054 tons of plates and sheets were imported 
compared with 2163 tons in June. The total imports 
in July included 26,092 tons from British countries, of 
which the largest supplier was Canada with 16,382 tons, 
India coming next with 9689 tons, this figure corresponding 
to the imports of Indian pig iron. The British countries 
which sent the remaining 21 tons are not specified. Of 
the foreign countries, Belgium sent 50,242 tons, France 
30,555 tons, Germany 23,710 tons, and Luxemburg 
14,863 tons. Imports from Sweden amounted to 6238 
tons and Norway sent 3229 tons. The quantity sent 
from Czechoslovakia totalled 1542 tons, and from the 
United States 1796 tons. 


The Pig Iron Market. 


Little business has been transacted in this depart- 
ment, as the holiday season is now in full swing. Most of 
the consuming works on the North-East Coast have been 
closed this week for the annual vacation, although, of 
course, the coke batteries and blast-furnaces have remained 
in operation. Advantage has been taken of the break, 
however, to execute some much-needed repairs and 
renewals to plant. The position on this coast has improved 
considerably of late, but although it is now much easier 
to obtain deliveries of foundry iron against current 
contracts, there is no surplus iron to put into stock, and 
as the demand is expected to increase in the autumn, this 
side of the question is causing some concern. A few small 
parcels have been sold this week and a certain amount of 
export business has been done, principally with Scandi- 
navia. The amount of iron available for overseas trade, 
however, is so limited that few inquiries can be satis- 
factorily dealt with. In the Midlands the holidays at most 
of the consuming works have been curtailed and there has 
been a steady pressure to obtain deliveries of pig iron. A 
fair amount of business has been transacted in renewing 
old contracts, and in a number of cases the buyers have 
placed orders for delivery over the first quarter of next 
year. Production is only sufficient to meet the current 
demand, and it is reported that it is not easy to obtain 
some brands of Northamptonshire iron. The consumption 
of foundry iron in Lancashire has declined as a result of the 
closing down of works for the local ‘‘ wakes.”” No change 
has taken place in prices and the producers are apparently 
preparing for a considerable increase in the requirements 
of the market early in September. The Scottish makers 





of foundry iron are experiencing a heavy demand and the 
whole of the output is taken up. In the hematite market 
there has been a steady business, most of the new contracts 
entered into being for delivery up till the end of this year. 
Few of the producers care to contract beyond that date, 
as most of them seem to expect that higher prices will rule 
in 1937. Rather more inquiry has been received for 
hematite from overseas. Deliveries are being made on a 
large scale to consumers in the Midlands and South Wales, 
and the Scottish works also are taking large tonnages. 


Scotland and the North. 


The position in Scotland has gained further 
strength since the holiday as a result of the substantial 
contracts for steamers placed with Clyde shipbuilders, 
and active conditions are assured beyond the end of 
the year. The light castings department is exceptionally 
busy and is absorbing large tonnages of foundry iron. 
Steel makers are being urgently pressed for deliveries 
and most of them are running their works at as near 
capacity as possible. The home demand is increasing, 
both for finished and semi-manufactured steel, whilst the 
call for shipbuilding plates and sections becomes more 
intensive each week. It is understood that the sister ship 
to the “ Queen Mary ”’ will require some 40,000 tons of 
steel, which will be supplied by steel works in the 
district. Local marine engineering firms will be 
exceptionally busy for a long time ahead. A large 
amount of work is coming forward for constructional engi- 
neers, including large orders from the Air Ministry, 
which will require heavy tonnages of steel. Producers of 
railway equipment are exceedingly well employed and 
wagon builders are finding their plant taxed to capacity. 
Although the tube makers have a fair amount of work in 
hand, an increased volume of export business would be 
welcome. Makers of black sheets report an active 
demand for the thinner gauges, whilst the call for special 
quality sheets remains unabated. A steady home trade 
in galvanised sheets is maintained, but the export side 
does not improve. In the Lancashire area structural steel 
is in active request and good orders are coming 
forward for joists and other heavy steels. Locomotive 
builders are steadily employed and extensive deliveries 
of boiler plates are being called for. No falling off in the 
demand for special steels is reported, and inquiry for most 
descriptions of bars is maintained. Workington mills 
report an active trade in sleepers and rails. 


The North-East Coast and Yorkshire. 


The annual holidays have been curtailed on the 
North-East Coast in a number of cases, but this week most 
of the finishing works have been closed down. The demand 
for billets is expected to increase considerably now that 
the quota of Continental material has been reduced, 
in accordance with the agreement with the European 
Cartel, and as a result some doubts are expressed as to 
the ability of the home producers of this material to 
meet users’ requirements. The actual volume of business 
received by the re-rollers lately has not been so heavy as 
was the case immediately prior to the holiday season, but 
there are indications that business will again expand early 
in the autumn, so that the position with regard to supplies 
of semi-finished materials is not too happy. All the 
finishing works are satisfactorily situated as regards orders 
on their books, and in many cases are behind-hand in 
deliveries. Lately more export business has been offered 
than for a long time. The shipbuilders on the North-East 
Coast are moderately well employed, and their uire- 
ments are sufficient to keep the plate mills occupied. The 
constructional engineering industry is exceedingly busy, 
and complaints are heard from this quarter of delays in 
delivery of joists and sections. In several instances the 
makers of large bars have asked up to ten weeks for 
delivery, but in the case of plates it seems possible to 
obtain material in from four to five weeks. The recent 
increase in the price of sheets has slowed down business 
in this department to some extent, but this usually happens 
after an upward movement until consumers have become 
accustomed to the higher range of quotations. In the 
Sheffield area the demand for basic steel continues at an 
unprecedented rate, and stocks of all classes of material 
are at a low level. Makers of bar iron report an improve- 
ment in the position, and there has been a notable increase 
in the number of inquiries for Crown bars, whilst deliveries , 
of marked and common bars have been well maintained. 
It is possible that some of the recent influx of new business 
was due to reports of an impending increase in prices. 
This week an announcement was made that the price of 
Crown bars had been raised by 7s. 6d. to £10 10s., the 
quotations for other descriptions being advanced pro- 
portionately, except for Staffordshire bars, which were 
increased by 10s. All available supplies of basic billets 
are going immediately into consumption and requirements 
of acid billets show a steady increase from week to week. 


Current Business. 


Orders for two cruisers for the 1936 programme 
have been entrusted by the Admiralty to Harland and 
Wolff, Ltd., Belfast, and Swan, Hunter and Wigham 
Richardson, Ltd., Wallsend-on-Tyne. The machinery 
will be supplied by the Wallsend Slipway and Engineering 
Company, Ltd., Wallsend-on-Tyne. It is stated that 
copper bearing steel will be used in the manufacture 
of some of the wagons to be built for the British railway 
companies’ programmes. The London and North-Eastern 
Railway Company has placed contracts for 1700 pairs of 
wagon wheels and axles with Taylor Brothers and Co., 
Ltd., Trafford Park Steel Works, Manchester ; 900 pairs 
with Owen and Dyson, Ltd., Rother Iron Works, Rother- 
ham; and 800 pairs with Baker and Bessemer, Ltd., 
Brinsworth Iron and Wheel Works, Rotherham. The 
Glasgow Corporation will consider tenders for a single- 
span cantilever bridge over the Clyde at Finnieston. The 
London and North-Eastern Railway Company has placed 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


an order for all-steel hopper wagons with Head, Wrightson 
and Co., Ltd., Thornaby-on-Tees. A contract for water- 
tube boilers for the Coventry Corporation has been secured 
by John Thompson Water Tube Boilers, Ltd., valued at 
£106,000. Work upon a new shaft has been commenced 
at Upper Cwmtwrch, Breconshire, in connection with the 
Brynhenllys Colliery. An order for boiler plant for the 
Portobello power station has been placed by the Edin- 
burgh Corporation with Clarke, Chapman and Co., Ltd., 
Gateshead-on-Tyne, valued at £80,000. The Department 
of Overseas Trade announces that the following contracts 
are open for tender :—Argentine, State Railways Adminis- 
tration: One universal milling machine; horizontal 
surfacing, boring, milling, and tapping machine, and six 
lathes (Buenos Aires, September 15th). South African 
Railways and Harbours Administration: Motor launch 
for passenger and towing work ; motor launch for harbour 
and sea cruising work (Johannesburg, September 14th) ; 
friction surface rubber transmission belting to B.S.S. 
357—1929 (South Africa, September 18th). Australia, 
Metropolitan Water, Sewerage and Drainage Board : 
Five steam turbine-driven pumping units, or, alternatively, 
five motor-driven pumping units, for Ryde pumping 
station (Water Sewerage Board, Sydney, September 22nd). 
Uruguay, Inspeccion General de Marina: Sail and motor 
training ship, suitable for ocean navigation (Montevideo, 
October 5th). Sydney County Council, Electricity 
Undertaking: Supply and erection at Bunnerong power 
station of two 50,000 kW steam turbo-alternators and 
auxiliary equipment (General Manager, Queen Victoria 
Building, Sydney, November 2nd). 


Copper and Tin. 

Interest in the electrolytic copper market at 
the moment seems to be centred upon the possibility 
of an increase in the American official quotation. The 
advance to 93c. has had no adverse influence upon the 
demand, and although the output quotas have been 
increased from 40 to 50 per cent. of capacity there 
seem to be good prospects that the consuming industries 
will be well able to absorb the additional quantities. 
It is estimated that the increase in production will amount 
to about 10,000 tons per month. The copper statistics 
for July provided a surprise for the market, as they 
showed a drop in the world’s production of refined copper 
to 119,500 tons, compared with 135,000 tons in June. 
The increase in the production quotas did not take effect 
until August Ist, so that it did not affect the position in 
July, and the market is unable to account for so large a 
decline in output. The world’s stocks of refined copper, 
however, had decreased to 432,322 tons at the end of 
July, compared with 458,900 tons at the end of June. 
Consumption was placed at 146,000 tons, compared with 
142,290 tons in June, this rise being largely due to the 
increased demand in the United States. Consumption 
in Europe has been well maintained, but it is in America 
that the chief revival in business has occurred. Only a 
moderate turnover has taken place on the London 
standard copper market, and the position has not been 
influenced by the strong electrolytic market to the extent 
which might have been expected.... Uneertain condi- 
tions have ruled in the tin market, which seems to be 
awaiting some definite news regarding the negotiations 
between the International Tin Committee and the Siamese 
mine owners. Speculation has been on a small scale for 
some time, and the position at the moment is too dangerous 
to make this kind of operation attractive. There has been 
a fair amount of American buying, but Continental 
users have adopted a conservative attitude and purchases 
from this quarter have been limited to a few small parcels. 
The market received something of a shock this week when 
it was announced that the Bolivian tin exports in July 
totalled 3665 tons, an increase of 1322 tons on the June 
figure. This quantity is 700 tons more than the Bolivian 
quota, which is now fixed at 2900 tons. 


Lead and Spelter. 

Prices in the lead market have shown a slightly 
easier tendency of late, but since there has been no change 
in the underlying conditions of the market it is probably 
due to a’seasonal slackening in the demand. The quantities 
of lead passing into consumption are apparently as heavy 
as at any time this year. The recent advance in prices 
gave holders an opportunity of profit taking, and this 
naturally had some effect upon values. It seems to be 
generally expected that as a result of the civil war in 
Spain a shortage of supplies from that quarter will soon 
make itself felt, although this may not be of direct interest 
to the London market. Some arrivals of Mexican lead 
are expected, and under ordinary circumstances this 
might have a depressing influence, although in the pre- 
vailing conditions the effect may be only slight. It seems 
unlikely that consumption will decrease to any extent 
for some time to come, and the announcement that 
the Post Office is to embark upon a programme which will 
include the expenditure of £4,500,000 on underground 
cables is a distinctly bull point.... Although reports 
that the negotiations to reconstruct the old Zinc Cartel 
had failed came as a disappointment to the market, 
steadier conditions subsequently developed. There is 
a fair demand from the consuming industries, and lately 
the galvanisers have bought with more freedom than for 
some time. Nevertheless, the market believes that produc- 
tion is in excess of consumption, and that unless some 
method of restricting outputs can be devised lethargic 
conditions will continue to rule. It seems probable that 
later in the year the discussions between the producers 
with regard to the renewal of the Cartel will be resumed, 
but it must be some time before the difficulties in the way 
of instituting a control over this industry can be sur- 
mounted. American figures give the stocks of spelter at the 
end of July as 88,665 tons, production during the month 
being 45,553 tons, whilst the deliveries were 41,890 tons. 
The unfilled orders at the end of July amounted to 
44,458 tons. ’ 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : joists, 22s. 6d. : 


PIG IRON. 
Home. xport. 
(D/d Teesside Area) 
N.E,. Coast— £ s...a. £: ae, ai 
Hematite Mixed Nos.*.. 4 5 0... .. 314 6 
No. 1 oo 1. REGS WM Db ls 315 0 
Cleveland— (D/d Teesside Area) 
No. 1 is yg yi Pa — 
No. 3 GMB... eek CM Mw — 
No. 4 Forge .. . od ig Ae ce 
Basic (Less 5/- rebate) . ear cBhRS +O as 
MIDLANDS— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0.. re 
= Pee. os) we Ss. 5 — 
Basic (Less 5/- rebate)... 315 O0.. .. — 
Northampton— 
Foundry No. 3 3.17 6 - 
Forge $12 6 —- 
Derbyshire— 
No.3, Foundry, .... ...4 0 0.; 
POR: seal wwadees pxnnpt By @ = 
ScoTLAND— 
Hematite, f.o.t. furnaces* 4 5 6 .. — 
No. 1 Foundry, ditto e 2. & 
No. 3 Foundry, ditto 319 0 ~ 
Basic, d/d (Less 5/- rebate) 3 15 0 — 
N.W. Coast— (4 5 6d/d Glasgow 
Hematite Mixed Nos.*.. +44 11 0 ,, Sheffield 
{4-17 0 ,, Birmingham 
* Less 5/- rebate. 
MANUFACTURED IRON. 
Home. Export. 
LANCS. AND YORKs. £ a. d. ‘ 2s. .0. 
Crown Bars 133-40 140.0... Ww 08 0 
Best Bars 2? Ghd rigs ees lv 12 6 
MrIpLaNDs— 
Crown Bars =e 1 tO) 0 wo 0 0 
Marked Bars (Statlfs.) i 7.6 12 10 0 
No. 3 quality .. ‘ RlFe¢ 
No. 4 as Basie: as 0 0 eT 1 Bats — 
ScotLanp— 
Crown Bars, ‘ee gt ee » 0 6 
le ae ae we, ee ON A oe 10 12 6 
N.E. Coast— 
Common Bars si 10:40 +O! iw 0 0 
Best Bars 3 SR BOs 10 12 6 
Double Best Bars mie oS. <6 11 10 0 
NorTHERN IRELAND AND FREE STATE 
Crown Bars f.o.q. 1017 6 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
: ee £, es. d, 
Angles .. . ot beet ss Bare. t ae *8 0 0 
Tees. . ° oo, eee *9 0 0 
Joists : 910 0.. *8.0: © 
Channels. ee lear dee *8 5 0 
Rounds, gin. and up 10 2 6 *9 0 0 
Ps under 3in. << ee Be ss 715 0 
Flats, 5in.and under .. 9 9 6.. 715 0 
Plates, Zin. (basis) 912 6 T8 5 0 
stat les 66st soult anGalsnts 78 10 0 
a fin. .. 10 2 6 7815 0 
oP te. 10 7 6 +79 0 0 
RS dat 10 0 0. 9 0 0 
Norts-East Coast— £ 8s. d &i «. -d, 
Ruiee oc) ..is : ces Od 8:0: 2 
Tees. . Bai 5 10 0 0 *9 0 0 
Joists o° o. 46. 6° oes ae *8 0 0 
[REG sts to SOO *8 5 0 
Rounds, 3in. and up im 0.‘o. *9 0 0 
“ under 3in. — we a 715 0 
Plates, fin. (basis) .. 9 7 6. +8 5 0 
ey : S 239": +8 10 0 
3 fin. .. vit 78 15 0 
meet appe io 2. S.. 79 0 0 
= din. . 916 0... 9 0 0 
Boiler Plates, jin... i . ae en oo 
MIDL“NDs, AND LEEDS AND Districtr— 
2 ‘se. ad. £ a. d. 
Angles 9 0 0 *§ 0 0 
Tees. . ey 10 0 0 *9 0 0 
Joists et ae a ee *§ 0 0 
Channels. . 9 5 0 *8 5 0 
Rounds, 3in. and up 10 0 0 *9 0 0 
si under 3in. 9 7 0 8 0 0 
Flats, 5in. and under > 7's 7 ‘169 
Plates, in. (basis) 910 9 TS 5 0 
» fain... 915 0 T8 10 0 
- jin. . 10 0 0 78 15 0 
i fsin. .. 10 5 0. 79 0 0 
ES. A FAIS: OS 9 0 O 
Boiler Plates, jin... ju uv 0 — 








t For South Africa and Foreign Markets 2s. 6d. higher. 


STEEL (continued). 


Home. Export. 
GuLascow AND DistRict— &. 8... £8. d. 
Angles iisie oto eH ei Bh O20 *8 0 0 
MOM a iE ARG. NO MO *9 0 0 
Cametie a2, se), Praga sgt *8 0 0 
Cheneels.. .. ss - OQ hw@, *8 5 0 
Rounds, 3in. and up mw 6 6, *9 0 0 
»” under 3in. tae! Koa ree 715 0 
Flats, 5in. and under .. 9 7 0. 715 0 
Plates, in. (basis) OUT 4B: T8 5 0 
» Yin. . 912 6. 78 10 0 
0 RE 97 AS" 78 15 0 
ar frin. .. , es aA 1 5 ii 
= Res ks ne ee ee es 900 
Boiler Plates... .. .. 917 6. — 
South Wares AREA— £s.d £6 @. 
pO eS, re aera *8 0 0 
Tees. . a Oe CY ee *"9 0 0 
CO aii) sertiwesstizata® Babin. lan *s 0 0 
Channels. oi io Bs B® eeind. *s. 5 0 
Rounds, Sin. and up 10 0 0. *9 0 0 
” under 3in. SINT TH 7 5 0 
Flats, 5in.and under .. 9 7 0. 710 0 
Plates, jin. (basis) .. 910 0.. T8 5 0 
of) OMS ties 6 ae pO AB Ox t8 10 0 
* fin. .. i090 0 0. 78 15 0 
a8 et. TOs to .< 79 0 0 
” tin. .. 1D 9. 9 00 
IRELAND—F.0.Q. BELFAST Rest of [RELAND. 
S ‘ed: £ s. d. 
NE 6.0 cs hc ae ee 9 7 6 
Tees. . Te mm oe 10 7 6 
CO OE rn 915 0 
Channels. . 910 0. 912 6 
Rounds, 3in. and up 10 5 O. 10:....7 1.6 
o under 3in. Bi aK: Oh. 8 5 0 
Plates, jin. (basis) .. 9 12 6. 7915 0 
ee *  earmiri s ae e +10 0 0 
tags ea "ae bas ue 710 5 0 
fein. .. i 2. Bs T10 10 0 
BI 6:0 1@: 2, Gy. 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £ a. d. 
10-G. to 13-G., f.o.r. 10 56 O. 9 & 0 
14-G. to 20-G., d/d 1115 0. 915 0 
21-G. to 24-G., d/d 132°0°-0. 10 0 0 
25-G. to 27-G., d/d - 1212 6 10 15 0 


The above home trade prices are 


for 4. ton lots and over; 


2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24 G-— 


Home. sa? a: 
4-ton lots and up .. 1400 
2-ton to 4-ton lots fay aie 
Under 2 tons a ae 
Export; £12 7s. 6d. to £13 2s. 6d., c.i.f. India. 
Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 Os. 0d. 


s. d. 


Billets. £ 

Basic (0-33% to 0-41% C.) pail epee cl 

» Medium (0-42% to 0-60%C.).. 715 0 

» Hard (0-61% to 0-85% C.) -8 6 0 

Be » (0-86% to 0-99% C.) - 815 0 

o » GS C. on up) ee 9 5 0 

Soft (up to 0-25% C.), 500 tons and up 6 2 6 
Rails, Heavy, 500. ton lots, f.o.t. - 810 0 

i ind h® 2 


» Light, f.0.t... 


FERRO ALLOYS. ° 


Tungsten Metal Powder. . 3/14 per Ib. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 

Ferro Chrome, 4 p.c. to 6 p.c.carbon £21 10 0 7/- 
Pt Pit 6 p.c. to 8 p.c. £21 0 0 i/- 
ob + 8p.c.tolOpec . £21 0 O 7/[- 
” ” Specially Refined .. 
6 in Max. 2 p.c. carbon £33 10 0 ll/- 
” ” » 1 p.c. carbon £36 5 0 1l/- 
PA ” »  0°50p.c.carbon £37 5 0 12/- 

»  carbon-free .. 94d. per lb. 
Metallic Choeciniem. 2/5 per lb. 


Ferro Manganese flooes); 76 p.c. £11 5 Ohome 


+ Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


” ” 


» Vanadium .. 12/8 per lb. 
Molybdenum 4/6 per lb. 
Titanium (carbon free) 9d. per Ib. 

£200 to £205 


N ickel (per ton) 


Cobalt -. 6/- to 6/1 per Ib. 


£12 10 0 scale 5/- p.u. 
£17 17 6 scale 6/- p.u. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, August 19th. 














CopPpER— 

Cash.. .. £38 2 6to £38 3 9 
Three months .. £38 7 6to£38 8 9 
Electrolytic £42 5 Oto £42 15 0 
Best Selected Ingots, ay Bir- 

mingham : ne £43 0 O 
Sheets, Hot Rolled £70 0 0 

Home, Export. 

Tubes, Solid Drawn (basis) 10}d. 103d. 

»  Brazed (basis) 10}d. 10}d. 

Brass— 

Ingots, 70/30,d/d Birmingham £33 0 Oto £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11jd. 11}d. 

Tin— 

Cash .. . £184 5 Oto £184 15 0 
Three months . . . £181 5 Oto £181 10 oO 

Leap: £16 13) 9to £16 15 O 

SPELTER : £13 8 Oto £13 15 OU 

Aluminium Ingots (British) .. £100 to £105 

SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/— to 14/6 
Hamilton Ell 15/6 to 16/- 
Splints 18/— to 18/6 

AYRSHIRE— 

(f.0.b. Ports)—Steam 13/- to 13/3 

FiresHIRE— 

(f.0.b. Methil or Burntisland) 
Prime Steam .. A 14/9 to 15/- 
Unscreened Navigation 14/6 to 15/- 

LoTHIANS— 

(f.0.b. Leith)—Hartley Prime 14/9 to 1L5/- 
Secondary Steam . . . 14/3 to 14/6 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 19/6 to 23/ 
Furnace Coke 17/- to 21/6 
NonTHUMBERLAND, NEWCASTLE 
Blyth Best 15/9 to 16/6 
—~ eee ss 14/9 to 15/3 
» Best Smal! .. 12/6 to 13/- 
Unscreened ‘i 14/6 to 15/- 

DurHamM— 

Best Gas.. .. 14/8 
Foundry Coke 24/6 to 26/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/- to 29/- os 
South Yorkshire Best .. . 23/- to 25/- -- 
South Yorkshire Seconds .. 20/— to 21/- — 
Rough Slacks. . y 11/-— to 12/- _ 
Nutty Slacks 10/- to 11/- -- 

CarpirF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 19/6 
Best Seconds 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries .. 18/3 to 18/6 
Bunker Smalls 13/6 to 14/6 
Cargo Smalis .. 12/6 to 13/- 
Dry Nuts. 24/- to 25/- 
Foundry Coke 30/— to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 21/- 

SwansEA— 
Anthracite Coals : 
Best Large .. : 36/— to 40/- 
Machine-made Cobbles 41/- to 48/6 
Nuts & Any 40/- to 48/6 
Beans 25/- to 35/- 
Peas rae 19/— to 23/6 
Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 
FUEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 

Ex Ocean Installation. Por Gallon 

Furnace Oil (0-950 —— 34d. 
4d. 


Diesel Oil i 3 $a at 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Industrial Situation. 


In the engineering and other industries manu- 
facturers find it difficult to adapt themselves to new social 
changes which have not yet settled down and are still 
causing friction, and it will take some time before makers 
are able to ascertain the full extent of the burden that will 
fall upon them. There are, for example, serious incon- 
veniences in the application of holidays. All the textile 
firms in the Roubaix-Tourcoing area closed their factories 
during the first half of the month, and some other trades 
have followed suit during the second half, so that if this 
practice should extend, the holiday season may develop 
into one of industrial suspension. A general closing of 
works for holidays has been adopted in certain cases for 
fear that a rotation of holidays may cause a transference 
of customers from some works to others. Meanwhile, the 
last of the present series of social reforms have passed 
through a critical stage in the Senate, which sanctioned 


them because it refuses to accept responsibility for the | 
success or failure of an experiment that cannot be averted | 
in present circumstances. The result of these long delibe- | 


rations is that, while labour claims were first conceded 
and industry was left to take care of itself, the Govern- 
ment now recognises that risk of disaster can only be 
avoided by doing something for industry. It expected to 
achieve this end by putting in hand an extended programme 
of public works and providing credits that merely prolong 
the existing state of things and do nothing to remedy the 
additional burdens imposed onindustry. The public works 
programme is ambitious, but nebulous in character, and 
covers so wide a range and involves so vast an expenditure 
of money that there can be no certainty of its being carried 
to a successful issue. If the money is forthcoming the 
bigger firms may be expected to profit from public works 
activity during the next few years, but there can be no 


hope for smaller makers, who have long been struggling | 


under difficulties in the expectation of better times ahead. 


Many of them have now given up the struggle and closed | 
Having special grievances, the smaller firms | 
are combining with the object of obtaining some com- | 


their works. 


pensatory advantages from the Government, and as this 
claim for compensation cannot be ignored, the Govern- 
ment has a difficult task in conciliating the gains of labour 
with the losses of manufacturers without laying the burden 
on the country. While there is enough home work to 
galvanise industry into some temporary activity, irrespec- 
tive of production costs when undertaken for relief with 
public money, there is no such palliative in the case of 
exporting industries. 





Foreign Trade. 


When decrees were issued a year ago introducing | 
changes in the country’s economic policy, it was intended | 
to abolish import quotas and revise tariffs, but the situa- 
tion was fraught with so many dangers that a small com- | 
mittee was appointed, under the presidency of Monsieur | 
Charles Rist, to investigate the whole matter and suggest 
a practical means of increasing foreign exchanges without 
imperilling the more essential home industrial interests. 
The Committee’s report was published recently, and con- 
stitutes a clear exposition of the difficulties that confront 
manufacturers in their endeavours to trade abroad. The 
difficulties are, of course, attributed to foreign monetary 
instability, financial disorganisation, and dumping in 
various forms. All the measures adopted to check them 
proved unsatisfactory because such measures had the 
effect of provoking reprisals and closing markets. With- 
out them, however, French manufacturers would have lost 
their home trade. The Committee is of the opinion that 
there can be no general arrangement of tariffs until all 
international currencies are restored to a gold basis. 
The only means of dealing with the present situation is to 
fix tariffs for a group of countries with stable currencies 
and a similar level of production costs, and to apply 
quotas to countries where the same conditions do not 
exist, while tariffs and quotas will be adapted to prevent 
dumping in all its forms. There can be no change in the 
French system of maximum and minimum tariffs, but it 
is recognised that French efforts to abolish most-favoured- 
nation treatment have failed, though it is proposed to 
limit such treatment to countries with stable currencies. 
The Government appears to be following these recom- 
mendations as far as possible, for a decree was published 
last week abrogating the Convention of 1882 according 
Great Britain most-favoured-nation treatment and the 
minimum tariff for all products. British trade with this 
country will remain subjected to the temporary arrange- 
ment of June 27th, 1934, excluding some categories of 
goods from the minimum tariff, and the abrogation of the 
old treaty leaves most-favoured-nation treatment a 
matter for mutual concession. Another decree authorised 
the Government to suppress supplementary taxes on 
imports in favour of countries in which fiscal charges are 
the same as those in France. Taking this latter concession 
in the light of statements of commercial policy made by 
Socialist leaders, it may be inferred that this elastic 
manipulation of tariffs is intended to serve as a lever to 
secure an international forty hours’ week. 





Employers’ Organisation. 


No time has been lost since the creation of the 
General Confederation of French Employers to perfect the 
organisation which is to bring all employers, numbering 
something like 2,000,000, into its ranks. There are 3500 
employers’ syndicates of a national and regional character, 
and some hundreds of associations of employers in par- 
ticular industries. The organisation has now been carried 
still further, so that the Chambers of Commerce, instead 
of being mere supporters of the Confederation, will 
become active members. Their constitution precludes 
them from membership of any professional body, and a 
National Committee of Commercial and Industrial Entente 
has therefore been formed to comprise the Confereration 
of Employers, Chambers of Commerce, and all associations 
of employers without exception. The object of this 
National Committee is to unite all the production forces 
throughout the country. 





| 


| cooled, while it also provides a convenient means of making 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obi 
Sale Branch, 25, Southampton-buildi: 
le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





tained at the Patent Office, 
gs, Chancery-lane, W.C.2, 








INTERNAL COMBUSTION ENGINES. 


450,203. October 24th, 1935.—CarBuReEttors, Société pour 
l’Exploitation de Brevets Relatifs & l’Automobile, 143, 
Avenue Victor-Hugo, Paris, France. 

In this carburettor there is an idling jet A and a main jet B, 
with a float chamber. The principal novelty seems to lie in 





| 
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the formation of the jet nozzle B. As will be seen, the spirit 
passes up the central bore of the jet into a circular space C, 
from which it emerges through holes in the top. At the same 
time air is sucked into the space C through the ports D.— 
July 13th, 1936. 


DYNAMOS AND MOTORS. 


450,098, January 4th, 1935.—Dynamos, C.A.V.-Bosch, Ltd,. 
Warple-way, Acton, London, W.3, W. H. Glaser, and C. J. 
Douglas. 

It is suggested that by means of this arrangement the com- 
mutator of a dynamo used on a motor vehicle can be readily 
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the electrical connections. The cooling means comprises the 
metal casting A, which embraces the commutator for slightly 
more than half its circumference with a very small air gap, 
while the electrical connections are arranged on the bridge 
piece B.—July 9th, 1936. 


SWITCHGEAR. 


450,213. January 4th, 1935.—Watt Prvas, N. Allday, The 
Nest, Streetly-lane, Four Oaks, Warwick; and R. Bain, 

25, Beaudesert-road, Handsworth, Birmingham, 20. 
This invention is intended to close the openings of the sockets 
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of electrical wall plugs when they are not in service. It com- 


pins of the plug can pass, and is pressed forward by the spring D. 
When the plug is out the plate A is pushed forward by the 
spring and the holes in the outer plate are obscured. On insert- 
ing the plug the plate A is pushed back and rotates until all the 
holes are in register and the pins of the plug can then be pushed 
through to the contacts. Pushing one pin in alone will cant the 
= A and bind it on the serew so that it will not move.—July 
» 1936. 


ELECTRICAL APPLIANCES. 

450,088. December 6th, 1934.—InsuLatine ExLecrric CaBLe 
Joints, Callender’s Cable and Construction Company, 
Ltd., Hamilton House, Victoria Embankment, London, 
E.C.4, and G. M. Hamilton, of 252, St. Margaret’s-road, 
Twickenham, Middlesex. 

This invention is concerned with the insulation of cable 
joints and other electrical conductors enclosed in housings filled 
with insulating material. The insulating material is formed of 
two components, one a dry powder or granular body and the 
other a liquid. These two components are such that when mixed 
the liquid causes the finely divided material to swell and pro- 
duce with it a gel which becomes sufficiently non-fluid and is a 
good insulator. In filling the housing with the insulating 
material, the powder or granular component is first inserted 
and then the liquid is poured in so as to fill the housing to the 
required extent. The physical interaction between the liquid 
and the finely divided body then proceeds until a uniform state 
is reached. There are a number of suitable combinations of 
materials available for the purpose of the invention. The 
following are mentioned as examples :—Powdered cellulose 
stearate can be used with mineral oil ; polymerised viny! esters 
in powdered form can be combined with unpolymerised vinyl 
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esters which are liquids. Suitable examples of these esters are 
vinyl acetate and vinyl chloro-acetate. In all the cases men- 
tioned above, the mixture can be made while cold and the inter- 
action will take place without the necessity for raising the 
temperature. The liquid materials in the examples above 
mentioned are such that they wet the surfaces of insulating 
material, such as paper, impregnated with mineral oil or with 
compounds made up of mineral oil and other materials.. Accord- 
ingly, the gel produced adheres to all such materials with which 
it is in contact. In addition to the two constituents men- 
tioned, the insulating body may contain inert filling material, 
an example of which is finely powdered silica. Such a filler 
gives added stiffness to the insulating body and reduces the 
cost. In many cases, the housing will be substantially complete, 
so that it is necessary to insert the filling materials through a 
comparatively small aperture. Under these conditions, it is 
desirable to evacuate the housing after the finely divided 
material has been inserted and to maintain the vacuum during 
the inflow of the liquid so that this may not be obstructed by 
trapped air and may readily penetrate through the mass of 
finely divided material and fill the whole of the housing.— 
July 6th, 1936. 


TRANSMISSION OF POWER. 


450,219. January 10th, 1935.—Jornts ror LinxaGeEs, Arm- 
strong-Siddeley Motors, Ltd., and S. M. Viale, Armstrong- 
Siddeley Works, Park Side, Coventry, Warwickshire. 

This invention is concerned with the joints used to connect the 
push rods and the rockers of overhead valve internal combustion 
engines. The push rod is shown at A and a rocker B of the valve 
mechanism of an overhead valve engine, where the rocker and 
valve C are co-planar and materially inclined to the cylinder 
axis D and where the tappet engaging the other end E of the 
push rod has rectilinear movement along a central plane of the 
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cylinder axis, the push rod, in the elevational view of Fig. 2, 
being inclined both to the central plane of the cylinder and to the 
plane F of the rocker and valve, which plane is at right angles 
to the pivotal axis G of the rocker. The cylindrical joint con- 
necting the push rod and rocker is, in its simplest form, a pin H 
at right angles to the push rod, which means that in an end 
elevational view of the rocker the pin will be inclined to it, as 
shown in Fig. 3. In addition, the pin is inclined to the rocker 
in plan view, and this inclination can be plotted with a very 
small degree of error in a manner described in the specification.— 
July 10th, 1936. 


AERONAUTICS. 


450,083. March 14th, 1936.—ArTtacuine Fasric COVERING TO 
Arrcrart Structures, Short Brothers (Rochester and 
Bedford), Ltd., and A. W. 8. Clarke, Seaplane Works, 
Rochester, Kent. 

According to this invention and as ap 


= to the fabric 
covering of a wing of an aircraft, the rib 


oom to which the 
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fabric is to be attached is depressed in a series of groove sections 


in line with each other and having short distances between the 





prises a plate A, behind the face-plate B, which is mounted on a 
quick-pitch screw C. This plate has holes in it, through which the 


grooves maintained in the form of bridges over the otherwise 
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continuous groove in the rib boom. The fabric when applied 
to this rib boom is depressed by means of a suitable pa or 
series of tools, in such a way that without being torn or cut in 
any way the fabric is held down into the succession of grooves. 
While thus held a wire skewer is inserted at the end, having a 
tapered point, and as this tapered point is traversed through 
the groove from the underside of the rib boom it pierces the 
fabric at the end of each recess, separating the fibres without 
tearing them. On the removal of the tool after the insertion of 
the wire skewer it is found that the fabric is not slit, but is held 
down in all the groove sections with the skewer prevented from 
rising out of the groove by the intermediate portions of 
the rib boom separating the groove sections and firmly 
maintaining the fabric underneath the skewer. A strip 
of adhesive fabric can then be applied over the exposed skewer, 
and thus all the grooves are covered, leaving the fabric surface 
flush over the whole surface of the rib boom. The illustration 
needs no comment.—July 9th, 1936. 


TELEGRAPHS AND TELEPHONES. 


450,484. January 28th, 1935.—Rapio Direction FinpINe, 
Telefunken Gesellschaft fiir Drahtlose Telegraphie m.b.H., 
12-13, Hallesches Ufer, Berlin, Germany. 

According to this invention, a method of radio direction 
finding consists in utilising for reception a directional aerial 
system having a reception diagram which is sharply concen- 
trated in a solid angle and causing the diagram to rotate about 
an axis inclined to its ‘‘ maximum ” direction while varying the 
orientation of the system until a direction of orientation is 
found wherein the received signal strength is substantially 
unvarying during the rotation. Referring to the accompanying 
drawings, A represents in conventional form the reception 
diagram of a known directional receiving aerial ; that is to say, 
the boundary of A is a curve joining the ends of lines radiating 
from O and each of length proportional to the strength of 
signals which would be picked up from the direction in question 
on the assumption that the field strength from all directions 
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round O is the same. OX is thus the maximum direction or 
axis. Now suppose that the diagram A is caused to rotate about 
an axis O Y which makes only a small angle « with the maximum 
axisO X. Such rotation can be effected in various known ways, 
e.g., by mechanically rotating a reflector aerial forming part of 
the system at O or by constituting the said system by a com- 
posite system and cyclically varying the relative phase or 
coupling of the constituent parts of the system with a suitable 
receiver circuit. For example, as shown above, there may be 
a dipole arranged at the focus of a parabolic mirror P whose 
axis O Y rotates around the main radiation direction O X, 
keeping a constant angle a with relation thereto. The dipole is 
fixed: Alternatively there may be a dipole D and mirror P 
relatively fixed and the two are rotated as a unit so that the 
common axis O Y rotates at an angle a about the axis O X. 
Both these arrangements will give a result as represented in 
the first sketch and obviously in both the angle « can be 
adjusted from time to time.—July 20th, 1936. 


GAS PRODUCERS. 


450,092. January 4th, 1935.—Gas Propucers, H. Dreyfus, 
Celanese House, 22 and 23, Hanover-square, London, W.1. 

In this specification claims are made as follows :—{1) In the 
manufacture of combustible gases from solid carbonaceous 
materials, subjecting the carbonaceous materials to gasification 
while packed in a narrow annular space, formed between a 
cylindrical casing and a central member fixed therein, and 
travelling downwards under the action of gravity, and applying 
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heat necessary for the gasification to the outside of the annular 
layer of solid carbonaceous materials. (2) Process according to 
claim (1), wherein heat necessary for the gasification is applied 
to both sides of the annular layer of solid carbonaceous materials. 
(3) Process according to claim (1) or (2), wherein the annular 
layer of solid carbonaceous materials has a thickness of one- 
quarter to one-tenth of its outside di t The arrang t 
of the plant is so obvious in the diagram that it needs no com- 
ment.—J uly 6th, 1936. 








BLOWING MACHINERY. 


450,209. January 21st, 1936.—Vacuum Propucine Appa- 
ratus, A. R. Jahn, 34, York-road, London, N.1. 

This is an ejector for producing a vacuum and is said to be 
capable of reducing et ne in a closed vessel to from 
24in, to 29in. W.G. It y comprises two ejectors in tandem, 
connected together by a Venturi-shaped passage, the pair dis- 


PUMPING AND 
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charging through another Venturi tube. The amount of steam 
on to the two ejector jets should be in the proportion of 
1 for the primary jet A to 2 or 3 for the secondary jet B. The 
discharged mixture of steam and air may be used for heating 
purposes.—July 13th, 1936. 


LIGHTING AND HEATING. 


450,482. January 25th, 1935.—Exectric DiscHarce Lamps, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2, and W. J. Scott, 10, 
Rainsbrook-avenue, Rugby. 

The object of this invention is to provide a simpler and more 
effective method of minimising the cathode disintegration and 
consequent lamp blackening and life shortening of electric 
discharge lamps filled with rare gases. To that end this inven- 
tion consists in using an electrode consisting of a tungsten helix 
containing a pellet of emissive material substantially shorter 
and situated centrally in the helix. On the cathode cycle the 
current is carried by electrons emitted from the central pellet. 
On the anode eycle the main part of the anode current will be 
carried by the end of the helix near the more positive current 
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lead and a lesser part by the centre of the helix which contains 
the pellet. This means that the heating and bombardment of 
the pellet will be less than if it had been situated at the ends of 
the helix, and consequently there is less disintegration. The 
best proportions for the pellet and helix dimensions will vary 
with the gas pressure and design of the lamp. In certain cases 
pellet disintegration may be minimnised by using a closely 
wound helix so that the pellet is shielded from the discharge. 
This, however, may tend to raise the tube striking voltage and 
in such cases it may be advisable to have several turns at the 
centre of the helix wound with a more open pitch than at the 
ends, so as to reduce the striking voltage. The axis of the helix 
may be straight, or curved into an arc, or zigzag, so as to get the 
necessary anode and cathode areas and shapes.—July 20th, 
1936. 


WELDING. 


450,486. February llth, 1935._-MANUFACTURING VALVE 
TapPEets, Wilcox-Rich Corporation, 9771, French-road, 
Detroit, Michigan, United States of America. 

This valve tappet for internal combustion engines is made of 
two parts, one being a hollow stem of tough steel and the other 

a head of hard, wear-resisting steel, such as S.A.E. 50-100 steel, 


450,486 
Fig. | 





which is difficult to machine. The two parts are connected 
together by electrical resistance welding, as shown in Fig. 2. 
An essential feature is that the head of the stem part has 
tapered faces A A, so that the welding current is first. concen- 
trated at the inner periphery and py spreads outwards 
as the welding progresses.—July 20th, 1936. 


MISCELLANEOUS. 


450,214. January 7th, 1935.—TreatTinc THE CoKE oF CoAL 
DIsTILLATION Processes, British Coal Distillation, Ltd., 
R. D. Hardy, C. Machen, and E. H. G. Aram, King’s Court, 

48, Broadway, Westminster, London, 8.W.1. 
It is stated by the inventors that if the coke or carbonaceous 
material resulting from either low or high-temperature distilla- 





tion is cooled to atmospheric temperature before it is washed a 
greater proportion of the ash will be extracted than if it is 
washed hot. The invention concerns the plant required for the 
process, wherein the object aimed at is the conservation of heat. 
{t comprises two concentric drums A and B, which are rotated 
on rollers C C by the motor D. The hot coke from the retorts is 
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fed into the annular space between the drums by the shoot I 
and is discharged into the hopper F. The coke is then washed 
to remove the ash and is returned to the shoot G for passage 
through the internal drum, where it is dried by the heat of the 
hot coke passing through the annulus. The clean and dry coke 
is delivered into the hopper H.—July 7th, 1936. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














Monpay To Saturpay, Sept. 77TH To 121TH. 

Tarrp Wortp Power CoNFERENCE at Washington, D.C., 
U.S.A. 
WEDNESDAY TO WEDNESDAY, Szpr. 9TH TO l6TH. 
British AssoctaTION MEgETING at Blackpool. 
Monpay TO Fripay, Serr. 14TH To 18TH. 

Instrrute oF Metrars.—Annual meeting in Paris. 

Monpay to Saturpay, Sept. l4rx Tro 19ru. 


INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. 
Fripay to Sunpay, Serr. 18ra Tro 20ra. 
AssociaTION oF SprectaL LIBRARIES AND INFORMATION 
Bureavx.—Thirteenth Annual Conference at Balliol College, 
Oxford. 
Monpay To Satourpay, Sept. 2lst to 267TH. 
Tron AND Sreev Inst.—Autumn meeting in Diisseldorf. 
Tuurspay To Saturpay, Serr. 24TH To 26rH. 


Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on ‘ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Bryan Donkin Company. Ltd., Chesterfield, has com- 
pleted arrangements with the Rateau Company, of Paris, 
under which it has obtained the sole and exclusive licence to 
manufacture and sell Rateau specialties in this country and 
the British Empire. [t has also taken over the Rateau Company's 
London office staff, and all communications should, in future, 
be addressed to the head office at Chesterfield. 








CONTRACTS AND ORDERS. 





The Bditor is always happy to print short announcements of 
contracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Sir W. G. AgmstTrRoNG, WHITWORTH AND Co. (ENGINEERS), 
Ltd., the manufacturers of the 450 B.H.P. Diesel-electric train, 
at present in service on the line of the San Paulo (Brazilian) 
Railway Company, Ltd., announce that they have now received 
a repeat order for two 600 B.H.P. trains, each consisting of a 
power unit and three coaches. The passenger accommodation 
will be constructed by the Birmingham Railway Carriage and 
Wagon Company, Ltd. The design and manufacture of the 
trains will be to the instructions of Fox and Mayo, consulting 
engineers to the railway company, who will also be responsible 
for inspection and testing before shipment. 








CATALOGUES. 


SpencER (MELKSHAM), Ltd., Melksham, Wilts.—A leaflet on 
portable conveyors. 

CoLvitLes, Ltd., 195, West George-street, Glasgow, C.2.— 
A brochure on “ Ducol” high-tensile steel, its properties and 
uses. 

Witp Barrietp Etecrric Furnaces, Ltd., North-road, 
N.7.—Particulars of electric furnaces with ‘“‘ Heavy Hairpin "’ 
elements. 

British ALuminrium Company, Ltd., Adelaide House, King 
William-street, E.C.4.—A booklet giving data on aluminium 
tubes and pipes. 

Apams Hypravuiics, Ltd., York.—A 150-page book of the 
firm’s products, which include sewerage fittings, sewage purifica- 
tion, and pumping plant of all kinds. 

W. T. Hentey’s TELEGRAPH Works Company, Ltd., Holborn- 
viaduct, E.C.1.—Particulars of ‘‘ Mettaflex ’” cables and cords 
armoured with flexible metallic tubing. 

Foster InstruMENT Company, Ltd., Letchworth, Herts.- 
A new publication, ‘“‘ Thermo-electric Pyrometers,” a large 
section of which is devoted to technical notes on the theory, 
development, and use of pyrometers. 
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A Seven-Day Journal 


The Annual Report of the Chief Factory 
Inspector. 


In the annual report of Mr. D. R. Wilson, H.M. 
Chief Inspector of Factories, published by the 
Stationery Office, price 2s. net. reference is made to 
the substantial increase in the number of accidents 
notified during 1935, which amount to an excess of 
9 per cent. over those for 1934, and as much as 32 per 
cent. over those for 1933, the corresponding figures 
for fatalities being 7 and 22 per cent. The increase 
in accidents, the Inspector remarks, is to be attributed 
to the enhanced industrial activity during the year 
under review, but there are some encouraging features. 
When a comparison is made with the years 1934 
and 1924, which happen to be nearly identical as 
regards the numbers employed, the accidents for 
the later year show a reduction of nearly 20 per cent. 
for both total and fatal accidents, while a closer 
comparison of one class of accidents, namely, those 
due to contact with shafting, indicates a reduction 
of no less than 50 per cent. Substantial progress 
in accident prevention has been recorded, with 
modern hoist equipment incorporating the latest 
safety devices, and in the more general and better 
fencing of machinery. In the Midland Division, 
which shows a 9 per cent. increase of accidents 
compared with 1934, accidents due to power presses 
have diminished by no less than 22 per cent. in spite 
of more presses and longer machine hours. During 
the year there was a notable increase in the number 
of visitors to the Home Office Industrial Museum. An 
extension to the Museum increasing its capacity by 
more than one-third, and enabling the inclusion of 
machinery and plant which it has hitherto been 
impossible to accommodate owing to lack of floor space, 
will shortly be completed. 


Road Safety Rules. 


Drarr regulations on the construction and use of 
motor vehicles have been submitted by the Ministry 
of Transport to the police, bodies representing road 
users, and others interested in them for remarks and 
criticism. They have been prepared on the basis of 
the inquiry into fatal road accidents held in 1935, the 
findings having been examined separately. Any repre- 
sentations made by the parties concerned to the 
Minister of Transport will be considered fully before 
the regulations are finally drafted under the powers 
conferred by the Road Traffic Act, 1930. In another 
Journal! note some details of the findings of the inquiry 
are given. The large number of pedestrians shown by 
the analysis to have been responsible for accidents 
through their inattention in traffic, through passing 
before or behind stationary vehicles when crossing 
the road, or through crossing the road without look- 
ing, are to be protected by an increased use of guard 
rails at the kerb, whereby they will be directed to 
recognised crossing places where drivers will be pre- 
pared to encounter them, and where a safe crossing of 
busy junctions can be made. The number of acci- 
dents due to defects in the vehicle will be combatted 
by the prohibition of the use of vehicles found on 
examination to be defective, such examination being 
carried out by competent men appointed either by 
the police or by the Ministry of Transport. The 
examination will extend to brakes, silencers, steering 
gear, tires, and similar equipment. The figures show 
a pronounced discrepancy between the accident 
figures for lorries and vans fitted with running boards 
or guard rails preventing persons falling between the 
front wheels and the rear wheels, and those not so 
fitted and have led to a regulation providing that all 
vehicles must be so fitted. 


Wreck Statistics for 1935. 


THE statistical summary of vessels totally lost, 
broken up, condemned, &c., published by Lloyd’s 
Register of Shipping shows that during 1935 the 
gross reduction in the mercantile marine of the world 
amounted to 796 vessels of 1,502,813 tons, excluding 
all steamers and motorships of less than 100 tons gross 
and sailing ships of less than 100 tons net. Of this 
total, 700, of 1,421,006 tons, were steamers and motor- 
ships, and 96 of 81,807 tons were sailing ships. These 
figures compared with 1934 show a decrease of 
650,656 tons as regards steamers and motorships, 
and an increase of 39,911 tons for sailing ships. The 
total tonnage broken up during 1935 amounted to 
1,214,621, as against 1,768,133 tons in 1934, a 
decrease of 553,512 tons, and actual casualties show 
a decrease of 57,233 tons. The tonnage of vessels 
owned in Great Britain and Ireland which were 
broken up, dismantled, &c., during 1935, amounts 
to 471,467, as against 557,340 tons in 1934. The 
statistical tables show that strandings and kindred 
casualties which are comprised under the term 
‘““ wrecked ”’ are the most prolific cause of disaster. 
To such causalties are attributable 54-0 per cent. 
of the number of steamers and motorships lost and 
34-3 per cent. of sailing ships. Cases of abandoned, 
foundered, and missing vessels are, no doubt, fre- 
quently more or less similar in the circumstances of 
loss, and if these be taken collectively they compre- 


45-7 per cent. of the sailing ships removed from the 
mercantile marine during 1935 owing to casualty. 
During 1935 the tonnage of vessels broken up, con- 
demned, &c., amounted to no less than 81-0 per cent. 
of the tonnage of the steamers and motorships and 
77-4 per cent. of the sailing ships included in the tables 
under review. The number and tonnage of steamers 
and motorships of all nationalities lost through marine 
and war casualties since 1912, exclusive of vessels 
broken up, condemned, &c., not in consequence of 
casualty or stress of weather, are alsoshown. Exclud- 
ing the five war years, 1914-18, the average percentage 
of loss of such steamers and motorships belonging to 
Great Britain and Ireland during the remaining 
nineteen years amounts to less than | per cent. per 
annum of the tonnage owned. The world percentage 
for the year 1935 is 0-44. 


Fast Voyages to South Africa. 


IN the history of sea communications between this 
country and South Africa, Friday last, August 21st, 
will be remembered for the inauguration of the 
accelerated mail service. When the Union-Castle 
liner “ Stirling Castle’’ sailed from Southampton 
at four o’clock on Friday afternoon, she began what 
should prove to be the fastest passage that has ever 
been made between England and South Africa, and 
it is expected that she will reduce the present time 
for the ocean mail service to Cape Town from 16} 
to 134 days. Although the ship is expected to break 
all records, that is not the purpose of her accelerated 
passage, as she will be merely carrying out what will 
become the regular mail ship itinerary under the 
company’s new mail contract with the South African 
Government. In future she and her sister ship the 
** Athlone Castle ’’—both motorships of over 25,500 
tons and the largest ships regularly serving South 
Africa—will run at the same high speed. During the 
next two years five of the other ships at present 
engaged in the Union Castle mail service are to be 
re-engined, and, with the addition of another new 
25,500-ton motorship, the whole of the mail fleet 
will then perform the voyage in 134 days. To the 
“ Stirling Castle ” will also belong the distinction of 
surpassing the record established as long ago as 1893 
by the famous coal-burning Union liner “ Scot” of 
14 days 18h. 57 min. from Southampton to Cape Town. 


The Late Dr. Edward Weston. 


THE death is announced on August 20th of Dr. 
Edward Weston, one of the outstanding pioneers of 
the electrical industry and the founder of the Weston 
Electrical Instrument Corporation, of New Jersey, 
and the Weston Electrical Instrument Company, Ltd., 
of Surbiton. He was born in 1850 on the border-line 
between England and Wales, and went to the United 
States at the age of fifteen. Dr. Weston devoted his 
energies to improving the early types of D.C. dynamos, 
but he soon attracted notice by two fundamental 
contributions, the laminated armature core and the 
field rheostat. In 1888 he produced the first direct- 
reading electrical indicating instrument ever made, 
which was the Weston Model I, an instrument which, 
even now, is still a recognised “ standard.’”” Among 
his other major inventions mention may be made of 
such developments as the external shunt, the pro- 
duction of “ Constantan ” and “ anin *’ and the 
officially accepted international standard of E.M.F., 
the Weston standard cell, using cadmium and mercury 
electrodes. Dr. Weston was the first commercial 
user of bakelite, and his faith in the product of Dr. 
Baekeland, so widely used to-day, is a typical example 
of his foresight. Later developments for which Dr. 
Weston was responsible included improvements in 
the moving iron type of instrument, the development 
of the direct-reading electro-dynamometer, the com- 
pensated thermo-couple instrument for high-fre- 
quency A.C. measurements, the rectifier bridge for 
A.C. measurements, and the first commercially prac- 
tical dry disc photo-electric cell. Dr. Weston’s work 
was recognised by electrical engineers the world over. 
He was a Past-President of the American Institute 
of Electrical Engineers, and received many diplomas 
and awards, the most recent of which was the Lamme 
Medal presented to him in 1933 for his achievements 
in the development of electrical apparatus, especially 
in connection with precision measuring instruments. 


An Industrial Survey. 


THE Board of Trade Survey of Industrial Develop- 
ment in 1935 shows that during that year 510 new 
factories were opened, giving employment to 49,750 
workers at the end of December, and 486 were closed 
down, while 192 factories were extended. During 
1934, 520 new factories were opened, 502 were closed 
down, and 151 were extended. The classification of 
new factories was made in groups, in all of which, 
with one exception, namely, the textile group, the 
number of factories opened or extended was greater 
than the number of factories closed. Of the 510 new 
factories opened, 62 were branch factories indicating 
an extension in the range of the firms’ activities. 
Information obtained shows that 128 of the new 
factories have connections with export trade and 
367 look to the home market for normal outlets. 
The average number of employed in the new under- 
takings is 98, most of them employing between 25 
and 100 hands. Sixteen factories newly opened 





hend 28-6 per cent. of steamers and motorships and 





employ more than 400 people. Eighty of the new 


factories represent transfers from other areas, but no 
evidence is produced of a “ drift of industry to the 


South,” implying a transfer of a factory from the 
North to the South, the net movement showing a 
result in the opposite direction. Five out of six 
factories opened in the North were transferred from 
the South, while out of 58 factories opened in Greater 
London which had been transferred from elsewhere, 
54 were transferred from other areas in Greater 
London itself. 


The Late Dr. Bernard Smith. 


THOSE of our readers who are interested in civil 
engineering and water supply will learn with deep 
regret of the death on Wednesday, August 19th, in 
a nursing home in Hove, of Dr. Bernard Smith, 
Se.D., F.R.S., the Director of the Geological Survey 
and Museum of Practical Geology, London. Dr. 


"| Smith, who died after a short illness at the early age 


of fifty-five, was the son of the late Mr. Alfred Smith, 
and was educated at the King Edward VI School at 
Grantham, from which he gained a scholarship to 
Sidney Sussex College, Cambridge. After taking a 
first-class in both parts of the Natural Sciences 
Tripos, he was appointed University Demonstrator 
in Geology in 1904, and gained the Harkness Univer- 
sity Scholarship in 1906, the year in which he joined 
the Geological Survey. In 1931 he was appointed 
Assistant to the Director of the Survey, Sir John 
Flett, F.R.S. Just after the opening of the new 
Geological Museum at South Kensington by the Duke 
of York, Dr. Smith was chosen to succeed Sir John 
Flett as Director, a position which he filled with 
distinction. In 1927 Dr. Smith was awarded the 
Bigsby Medal of the Geological Society, and in 1933 
he was elected a Fellow of the Royal Society. He was 
the author of many papers on geology and physio- 
graphy, and he published a text-book on physical 
geography. Dr. Smith was also responsible for many 
of the official memoirs on stratigraphy, mineral 
resources, and water supply, and his loss will be’ keenly 
felt by a wide circle of friends. 


Fatal Road Accidents in 1935. 


THE special inquiry into fatal road accidents, 
instituted by Mr. Hore-Belisha, Minister of Trans- 
port, last year, has now been completed, and the 
“Report on Fatal Road Accidents which occurred 
during the year 1935,’’ was published on Friday, 
August 2lst, by the Stationery Office, price 2s. It 
analyses the particulars of over 6300 accidents, 
involving the deaths of nearly 6500 persons, as 
reported by chief officers of police. It states that 
over 60 per cent. of the accidents happened on 
straight roads or open road bends with good sight 
lines, and about 60 per cent. occurred under con- 
ditions of very light traffic. Sunday has the least 
accidents and Saturday the most. Pedal cyclists 
and motor cyclists are recorded as responsible for 
more accidents than any other class of drivers. More 
than half the pedestrians killed whilst crossing the 
road were sixty years of age and over. Most of the 
private cars involved in accidents were of the light 
car type; 571 were of 8 H.-P. and under, 1048 were 
from 8 to 12 H.P., and 503 from 12 to 16 H.P. The 
motor vans and lorries involved were mainly in the 
two categories 12 cwt. to 2 tons, and 2 tons to 4 tons 
unladen weight; the number in the first group 
decreased from 1084 in 1933 to 824 in 1935; the 
number in the second group increased from 413 to 
629. Compared with 1933, there was a marked 
decrease in the number of collisions between a moving 
vehicle and a pedestrian. The number was 2972, 
or 47-2 per cent. of the total number of accidents 
analysed compared with 3401, or 49-0 per cent. in 
1933. The percentage of head-on collisions between 
two moving vehicles declined from 8-9 to 6-9 per cent., 
but there were more side-on or lateral collisions, 19-9 
per cent., as compared with 17-3 percent. There were 
607 accidents, or 9-7 per cent. of the total, in which 
no mechanically propelled vehicle was involved. 


Manufacture of Sulphur and Liquid 
Sulphur Dioxide. 


WE are able to announce that a new company, 
styled Sulphur Patents, Ltd., is being formed by 
Imperial Chemical Industries, Ltd., of England, 
and the Bolidens Gruvaktiebolag, of Sweden, for the 
joint exploitation of the processes developed by the 
two companies for the manufacture of sulphur and 
liquid sulphur dioxide from the sulphurous gases 
evolved in metallurgical operations, such as the 
roasting and smelting of sulphide ores. The processes 
controlled by Sulphur Patents, Ltd., also offer a 
means for the production of elemental sulphur or 
liquid sulphur dioxide from pyrites or similar mate- 
rials. The two main processes comprise: (1) The 
process developed by Bolidens G.B. for the direct 
recovery of sulphur from raw gas, and used by that 
firm in the smelter at Rénnskar, Sweden, where 
20-25,000 tons of high-quality sulphur are produced 
annually, and (2) the I.C.I. processes of sulphur 
dioxide concentration followed by the liquefaction 
of the sulphur dioxide or its reduction to elemental 
sulphur. The concentration process is used by 
the Outokumpu- Company at its. copper smelter at 
Imatra, Finland, where a plant having a designed 
capacity of 52 tons per day of liquid sulphur dioxide 





was put into operation during the spring of 1936. 
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The Art of 


Gear Design. 


By H. E. MERRITT, D.Sc. 
No. VII. 
(Continued from page 175, August 21st.) 


PrIncIpLes OF TootH Contact (continued). 


Interference.—No point on a tooth profile can make 
progressive contact at one instant, and retrogressive 
contact at another, and continue to transmit constant 
angular velocity ratio. That is to say, the point of 
contact cannot reverse its direction of motion over 
the tooth profile. 

Now, although the path of face contact of a tooth 
profile may be progressive throughout its length, the 
position of the centre of the mating tooth will deter- 
mine the extent to which the corresponding path of 
flank contact can be likewise progressive. For, if the 
path of contact ceases to approach the centre of the 
gear, the inward motion of the point of contact over 
the flank will cease and this fixes a limit to the possible 
progressive contact for this particular gear. Thus in 
Fig. 40, if the driving tooth A has a progressive path 
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Fic. 40—CONDITIONS 


of contact P a,, it will give complete contact with a 
gear having a centre Q, if the normal to the path of 
contact at a, passes through Q,. If, however, the 
driven gear rotates about a centre Q, the possible 
path of progressive contact ceases at some point I, 
at which Q,I is normal to the path of contact at I. 
The flank of the driven tooth up to the point I must 
either have, or be clear of, a path of edge contact d, e, 
corresponding to the addendum circle of the driving 
tooth in order to clear the tip a,, and in order that 
this may be complete the necessary path of retro- 
gressive contact of the flank will “ interfere ” with the 
path of progressive contact PI already formed. Two 
alternative courses are open: if the full progressive 
path of flank contact is allowed to remain down to 
the point I, the tip a, will foul the flank below I; 
and if the root curve is arranged to clear the tip a,, 
part of the flank profile above the point I will be 
destroyed. When this occurs, as may happen during 
the process of generating gear teeth of unsatisfactory 
design, it is termed “ undercutting,” and the critical 
point I is known as the “ interference point.” 

Symmetrical TeethFor any particular pair of 
gears there is no fundamental reason why the profiles 
of the leading and trailing sides should bear any 
speciai relation to each other, but as a matter of 
obvious practical convenience teeth are generally 
made with symmetrical forms. If a tooth is sym- 
metrical about a radial centre line, it follows that the 
paths of contact of the leading and trailing faces will 
also be symmetrical about the line of centres. In 
Fig. 41, for example, symmetrical profiles a a and bb 
will have, for the same pitch point P, paths of contact 
c,¢, and d,d, symmetrical about O Q, and any con- 
jugate tooth will itself be symmetrical. 

Intermating Series.—If the teeth of a given gear 
are to be conjugate with those of an exactly similar 
gear, more than radial symmetry is necessary. 
The paths of face contact of one gear must now 
coincide with the paths of flank contact of the other, 
or, referring to Fig. 41, the paths of contact ¢c,P 
and d, P must be identical with Pc, and Pd,. They 
will therefore be symmetrical not only about OQ, 
but also about a line X P X perpendicular to 0Q. 
All gears of the same pitch and having paths of contact 
symmetrical about the radius and the tangent to the 
pitch circle at the pitch point will thus be conjugate 
to each other, and constitute an “ intermating 
series.” 





This statement requires qualification. First, the 
proportions of the teeth must be so chosen that the 
necessary clearance is obtained. Second, the path 
of flank contact of any member of the series must 
agree with the longest path of face contact of any other. 
Thus, in Fig. 42, if O is the centre, P the pitch point, 
and Pe, themaximum path of progressive flank contact 
of a given member of an intermating series, the paths 
of face contact Pc,; Pc,, of different mating gears 
having the same addendum will terminate at points 
C;, Cz, &c., determined by the intersections of the 
respective addendum circles fc,, f¢,, with the path 
of contact. To avoid interference, Pe, must cover 
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Fic. 41—PATHS OF CONTACT OF SYMMETRICAL TEETH 


the longest path of face contact in the series. If, 
as may happen with some methods of gear production, 
sufficient length of path of flank contact cannot be 
obtained, the paths of face contact are distorted at 
the ends in order to clear the non-effective portion 
of the flank. This results in a certain loss of contact, 
but avoids interference. This artifice, or, alterna- 
tively, the removal of useless addendum, is usually 
necessary in the case of an internal gear. 

The Basic Rack.—A rack is a gear of infinite 
radius, and its pitch circle becomes a straight line. 
If the paths of flank and face contact are similar and 
symmetrical about the pitch point, the four curves 
which together constitute the faces and flanks of the 
leading and trailing sides will also be similar ; 
conversely, if the faces and flanks of the teeth of a 
rack are composed of similar curves arranged in 
alternate reversion, the rack will be a member of 
an intermating series. This is known as Sang’s 
Theorem, and is illustrated in Fig. 43, in which the 
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FiG. 42—PATHS OF FACE AND FLANK CONTACT 
OF INTERMATING SERIES 


similar paths of contact, Pc, Pe, Pd, and Pd, 
result in similar flank and face curves p, 4, D; 42, Pz 9, 
Po bg. 

* Counterpart Racks.—If two gears have symmetrical 
teeth and are conjugate to each other, but are not 
members of an intermating series, the teeth of the 
racks which are respectively conjugate to the gears 
will be counterparts of each other. Thus if, as in 
Fig. 44, two gears having centres O and Q respectively 
and a pitch point P give paths of contact sym- 
metrical about the line of centres OQ, the profile 
of an imaginary rack may be visualised between 
the teeth of the gears, and any point of contact 
such as ¢, or c, between the gears will also be a point 
of common contact with the rack teeth. Hence, if 
material were disposed alternatively on one side or 
the other of the imaginary rack profile, actual racks 





would result which would be respectively conjugate 
to the gears, and would at the same time exactly 
fit, i.e., would be counterpart to, each other. 

Constant Chords of Intermating Series.—Referring 
to Fig. 43, it will be observed that when the centre- 
line of a tooth or tooth space of the rack of an inter- 
mating series lies in the line of centres, the points of 
contact with the teeth of any member of the series 
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Fic. 43—PATHS OF CONTACT AND TOOTH PROFILE 
OF RACK MEMBER OF INTERMATING SERIES 


will be g, and g,. Assuming the ideal conditions 
that the teeth of the rack and any mating gear 
have a thickness equal to one-half the pitch, and that 
they therefore work without backlash, g, and g, 
will be points of simultaneous contact and the 
chord g, 9, will be fixed in length and position. This 
offers a convenient way of measuring chordal tooth 
or space thickness without the necessity for making 
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Fic. 44—COUNTERPART RACKS OF GEARS NOT 
OF INTERMATING SERIES 


the correction for pitch diameter involved in measur- 
ing the chordal thickness between points on the pitch 
circles. In an actual case where backlash is present, 
this must be allowed for, of course. 

It may perhaps be desirable to observe that, in 
the foregoing articles, the tooth profiles and paths 
of contact chosen for illustration have been modified 
from those used in practice, in order to show the 
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Fic. 45—LINES AND ZONE OF CONTACT OF 
CURVED - TOOTHED CYLINDRICAL GEARS 


general application of the principles described. These 
principles remain unchanged, however, for the special 
case of the straight-line path of contact which forms 
the basis of the involute system of gear design in almost 
universal use. 

Cylindrical Gears with Curved Teeth.—The theorems 
presented in the foregoing articles hold good on any 
section of a pair of cylindrical gears in a plane per- 
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pendicular to the axes. If the gears are spur gears, 
the conditions of engagement at any instant are 
identical on all such sections. In the general case 
of curved teeth the simplicity of the spur gear may 
be modified in two ways, either independently or 
in combination. Thus the gears may have a curved 
tooth spiral, but the same tooth profile on all transverse 
sections (in which case the conditions of tooth engage- 
ment are similar on all sections and differ only in 
phase relationship) ; alternatively, the profiles may 
vary from poimt to point along the tooth spiral. 
Such cases may be] treated without difficulty by 
taking successive transverse sections and combining 
the results. 

An example will serve to illustrate not only the 





FiG. 46—SPHERICAL BASIS 


application of the method to cylindrical gears, but 
also the general principle involved in the analysis of 
the contact conditions of all the types of gear which 
make line contact. 

Fig. 45 shows in the uppermost view the plan of a 
cylindrical gear having curved teeth and assumed to 
be in contact with its conjugate rack (not shown). 
Four transverse sections of the gear, on planes X, X, 
to X, X, respectively, have been taken of the gear 
in this angular position and projected below. 

On section X,X, the tooth profile and path of 
contact being given or first determined, the point of 
contact will be the point c, on the driving profile at 
which the profile intersects the path of contact 





Fic. 47—SPIRAL BEVEL GEARS AND THEIR 
COUNTERPART CROWNWHEELS 


a, P, b,; this projected on to the plan gives the point 
c’,. Similarly, the points of contact on the remaining 
sections will be c’,, c’;, and c’, in the plan, and joining 
these points gives the line of contact on the tooth 
when in action in the chosen angular position, This 
line of contact extends, as will be observed, diagonally 
across the tooth surface. At the same instant there 
may be, according to the section selected, additional 
points of contact on the preceding or following tooth. 

If the process is repeated for another angular 
position, the lines of contact will be found to have 
moved. On any section such as X, X,, however, the 
point of contact moves, and can only move, along the 
line a, P, b,, and taking all the sections together the 


line or lines of contact must all lie in a surface com- 
posed of all the paths of contact and represented in 





the “ zone of contact.” Just as on any section it may 


be said that the point of contact is the point of inter- 
section of the tooth profile with the path of contact, 
so it may also be said that the line of contact is the 


intersection of the tooth surface with the zone of 


contact. 

The method described above is of general applica- 
tion, but it may be convenient to take sections other 
than plane sections when dealing with gears other than 
those having parallel axes. The only requirement is 
that it should be possible to find with accuracy, and 
preferably with ease, the tooth profile or section and 
the path of contact on the type of section chosen. 

Skew Cylindrical Geare.—Considered individually, 
skew cylindrical gears (spiral gears) may be analysed 





OF BEVEL GEAR ACTION 

in respect of tooth form, contact conditions, and 
interference by treating them as if in mesh with the 
conjugate spiral rack, and the problem is the same as 
for a cylindrical gear with helical teeth. 

The contact between a pair of spiral gears is dealt 
with by regarding each gear as in mesh with opposite 
sides of an imagi rack, with which it will make 
line contact found as for cylindrical gears. The lines 
of contact of the respective gears with opposite sides 
of the imaginary rack will not, however, coincide 
with each other, but will cross, and the point of inter- 
section is the point of contact between the gears. The 
simpler applications of this principle will be dealt 
with later under the heading of “ Spiral Gears ” ; 
an extension covers the case of the contact of any two 
toothed members conjugate to opposite sides of a 
surface moving in any direction, but is outside the 
scope of the present work. 


Sang’s Theorem may be extended to cover, not only 
spur gears, but all cylindrical gears operating on 
parallel, intersecting, or skew axes, by saying that all 
cylindrical gears conjugate to a spur rack having 
similar face and flank surfaces arranged in alternate 
reversion will be conjugate to each other, provided 
that the relative shaft position is the sum of the indi- 
vidual shaft positions relative to the pitch plane of 
the basic rack. 

Conical Gears.—The analogy between the contact 
conditions of cylindrical and conical (bevel) gears is 
so close that with only slight modification to the pre- 
ceding illustrations (imagining them, in fact, to be 
drawn on a spherical instead of on a plane surface) 
all that has been said about cylindrical gear contact 
applies equally to bevel gears. Furthermore, by 
means of an artifice involving only a slight approxi- 
mation, cylindrical gears may be found which are 
equivalent to any given pair of bevel gears, so far 
as tooth form and tooth contact are concerned, to a 
degree of accuracy sufficient for all practical purposes. 
Exact treatment of bevel gear contact as such is 
rarely necessary, and only a summary of the principles 
involved need therefore be presented. 

Cylindrical gears may be regarded as a special case 
of bevel gears, in which, whilst the axes remain in the 
same plane, the shaft angle is reduced to zero. The 
section of bevel gears corresponding to the transverse 
section of cylindrical gears is a spherical section 
having its centre at the intersection of the axes; and 
since for cylindrical gears this point of intersection is 
infinitely remote, the spherical section becomes a 
plane section. 

A series of spherical sections serves for the deter- 
mination of the total tooth contact of bevel gears in 
the same way that parallel plane sections are used for 
cylindrical gears, and the conditions on any one such 
spherical section are described with reference to 
Fig. 46. 

The pitch surfaces of bevel gears (PVA, PVB) 
roll together and make contact along the pitch 
surface generator VP; the intersection of this 
line with the spherical surface is the “ pitch point ” 
on this section. The condition for constant angular 
velocity ratio is that the common normal to the 
tooth profiles (which will be a great circle in 
the sphere of section) shall pass through the pitch 
point. The motion of the point of contact over 
the spherical section determines the path of contact, 
whether the contact is progressive or retrogressive, 
and whether interference will occur. 

The basic rack of cylindrical gears becomes, for 
bevel gears, & crown wheel having a plane pitch surface 
and an imaginary crown wheel can be visualised as 
intermeshing between any two conjugate bevel 
gears, the three members making mutual contact at 
every instant. Finally (and this is the principle upon 
which all methods of generating bevel gear teeth 
are, directly or indirectly, based) any pair of con- 
jugate bevel gears are also conjugate to counterpart 
crown wheels. This is illustrated by Fig. 47, which 
shows a pair of spiral bevel gears in contact with 
each other, and also in contact, individually, with 
crown wheels which are counterparts of each other. 


(To be continued.) 











Soil Mechanics and Fo 
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Section “F”: SETTLEMENT OF STRUCTURES. 


F the applications of soil studies to engineering 

work which were discussed by the Conference, 
the explanation of and the predetermination of the 
settlement of structures was that which attracted 
most attention. Fifteen papers were presented, 
many of them being actual records of settlement, and 
one of the illustrated lectures was given by Dr. Hanna 
and Mr. Tschebotareff, amplifying data they had 
given in papers regarding the settlement of structures 
in Cairo, Egypt. The poor subsoil conditions there 
encountered were contrasted with the underground 
formation of volcanic ash and fine sand found at 
Mexico City, which in the past has caused serious 
settlement of many large buildings, some of which 
were discussed in papers and in another illustrated 
lecture by J. A. Cuevas. Two papers gave most 
complete. data on settlements from Shanghai and 
other papers gave records of observations from 
Vienna and Texas, as well as from three American 
bridges. One of the latter was the new bridge over 
the Mississippi River at New Orleans, which had to 
be founded on unconsolidated strata over 2000ft. 
thick. Sub-surface exploration was very carefully 
carried out and settlement calculations made in con- 
nection with all pier design. These were checked as 
construction of the piers proceeded, and as a result 
certain valuable modifications were introduced into 
the completed bridge design. An interesting observa- 
tion made was that during flood period on the river, 
with a rise of water level of 15ft., a temporary settle- 
ment of l}in, took place, all of this disappearing on 





plan by the figure a’, a’, b’, b’;. 


This surface is termed 





undation Engineering 


II. 


(Concluded from page 176, August 21st.) 


In discussion it was stressed that the main purpose 
of settlement studies is to enable foundations to be so 
designed that settlements can be predicted with a 
fair degree of accuracy and so fitted in with the design 
of the building structure. The use of small-scale 
loading tests was shown to be potentially dangerous, 
unless carefully correlated with other test data, and 
with records of the geological formation at the build- 
ing site. While theoretical considerations are 
beginning to take definite shape, they must be 
checked by actual observation and in this connec- 
tion a call was sounded for the collection. by engi- 
neers of all possible settlement records. It was 
pointed out that this was generally done only after 
a building had settled unevenly and caused trouble, 
but. as all buildings, unless founded on rock, settle 
to some degree, there is a wide field to be explored. 
Bench marks were discussed, and the location of 
many on. buildings which may be regularly settling 
was, pointed out. Some ingenious “‘ underground ” 
bench marks were described, these being generally 
special plates supporting extension rods, placed in 
specially cored and cased drill holes outside the 
influence of all surface loadings, the holes being water 
filled where necessary and so loaded as not to disturb 
the original equilibrium of the bottom of the hole. 


Szction “G”: Stasrmiry or EartH AND FounpDa- 


TION WORKS AND OF NATURAL SLOPES. 


Nine papers offered contributions to this section, 
a number of these being theoretical analyses of slides 
based on the idea of a cylindrical sliding surface, first 





resumption of normal water level. 





developed by Petersen, of Sweden. Some valuable 
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data on actual slips on the Whangpoo River, of China, 
were given in a paper by Wang Chen (Paper G 1). 
Another notable contribution was a review of Indian 
research work on uplift pressures under weirs, pre- 
sented by the Irrigation Research Institute of the 
Punjab. Stability calculations for the important 
closure section of the Fort Peck Dam (U.S.A.) were 
outlined, and in another paper the importance of 
ground water tension was emphasised and details 
of research work were given. Discussion of this 
section was limited, despite an excellent introduction 
by F. H. Marston, of Boston, perhaps because analysis 
ot landslides is so dependent on local factors that 
generalisations are difficult. 


Section “HH”: Brartmnc Capaciry oF Prs. 
Section “I”: Pitre Loaprye TEsts. 


These two sections may usefully be considered 
together, since the two subjects are closely linked, 
at least in the minds of engineers, although during 
discussion the necessity for a clear distinction being 
made between the two was repeatedly emphasised. 
Six papers had been submitted in each of the two 
sections, and again most valuable practical data 
were included, records from Shanghai and Rotterdam 
being especially notable. In discussion details were 
given of the results of driving over 10,000 bearing 
piles in Nebraska, records of all of which had been 
carefully analysed. Several of the dozen papers were 
of Dutch origin, including a description of an experi- 
mental device for determining the necessary length of 
bearing piles and the toe resistances, developed by the 
Soil Mechanics Laboratory at Delft. The device is 
relatively cheap to construct and operate, and a 
check on its use in practice in comparison with the 
record of test piles was given in a paper giving data 
obtained at a bridge site on the Oude Maas River. 
In a paper by Lozovsky, a new dynamic formula was 
developed, and Professor P. E. Raes, of Belgium, 
presented an interesting theory of the lateral bearing 
capacity of piles. 

In discussion and leading speeches the dangers 
which may be created by driving piles into certain 
types of clay were stressed, as was the thoroughly 
ambiguous meaning of the term “the safe bearing 
power of a pile.” It was pointed out that in the design 
of a piled foundation consideration must be given 
not only to the nature of the soil mto which the piles 
are to be driven, but also to the effect which grouping 
the piles in such material will have on the permissible 
load for a single pile, and also (and often the most 
important) to the geological formation underlying 
the foundation site, several examples being cited of 
failures due to deep lying soft clay strata. 

Discussion of these two sections was introduced by 
J. 8. Crandall, of Cambridge, Mass., who in one of 
the papers submitted had outlined the requirements 
for piled foundations in the newly formulated Building 
Code for the City of Boston, drafted by a joint com- 
mittee of engineers and soil research workers. The 
principal requirements of the new code are printed 
in the second volume of papers as contribution Z 17. 
In addition to emphasis on careful soil and geological 
studies, a leading feature of the code is the abandon- 
ment of the usual static type of pile formula and the 
adoption of a dynamic formula instead, that presented 
by Mr. Crandall being a modification of the Hiley 
formula which received general commendation as the 
most logical for bearing pile work, although still 
subject to the restrictions above outlined. 


*: EartH PrRrEsSURE AGAINST 


RETAINING WALLS. 


SEcTIonN ‘“‘J 


Perhaps because it has for so long been the object 
of intense study, this important subject did not 
attract the attention which might have been expected 
at such a conference, only six papers being submitted, 
discussion of these being somewhat restricted. The 
papers, however, included three new contributions 
from Dr. Terzaghi, to some extent supplementing 
his previous outstanding work in this field. One of 
these papers, “A Fundamental Fallacy in Earth 
Pressure Computations ” (Paper J 5, reprinted from 
the Journal of the Boston Society of Civil Engineers), 
was an illuminating review of the assumptions 
inherent in the Rankine and Coulomb formule, and 
a demonstration of the fact that the normal pressure 
distribution due to granular soils is not hydrostatic 
in nature, the application of Coulomb’s formula 
being limited to the case where the lateral yield of 
the wall exceeds certain minimum values. Another 
paper, from the Iowa Engineering Experimental 
Station, presented the results of some interesting 
tests on the normal pressures on retaining walls due 
to concentrated surface loads. In another paper 
some practical questions arising in the design of sheet 
pile retaining walls were raised. 


GrRouND WaTER MovEMENT AND 
SEEPAGE. 


Section “K”:; 


Three papers only were submitted in this section, 
two from the University of Bandoeng, Java (Mr. 
Steevens, one of the authors, attending the meetings), 
describing work being carried out into the electrical 
investigation of underground water flow. The sub- 
ject was naturally mentioned in the several descrip- 
tions of earth dams presented to the Conference, and 
research work at Harvard University was seen in 








progress in which dies were used to indicate under- 
ground flow (similar to Indian work). 


Section “LL”: Som Prospuems In HiGHway 
ENGINEERING, INCLUDING Frost ACTION IN 
Sorts, 


This important application of soil studies arose 
frequently in discussion, since it introduces so many 
aspects of soil work. Of these the main ones may be 
said to be the design and construction of embank- 
ments, the control of natural slopes, the survey and 
design of sub-grades, and the design, of stabilised 
soil road surfaces. The first two of these branches 
of work were covered to some extent in other sections 
of the Conference, although included in the eight 
papers in this section was an interesting record of 
fill work on the California State Highway System. 
Intensive study of frost action in soils now proceeding 
at Harvard University was described in another 
paper, and an important illustrated lecture on the 
same subject was given by Dr. Breskau, of Sweden, 
who has been a pioneer in this branch of study. 
Standard methods of soil survey as practised in the 
states of New Hampshire, Michigan, and Texas, 
were described in three papers in which mention was 
also made of the standard soil ‘classification and 
standard soil grouping adopted for these and other 
purposes by the United States Bureau of Public 
Roads. 

The work which the Bureau has done in the develop- 
ment of stabilised soil surfaces was referred to in 
discussion, but was not presented in any paper, 
possibly because of the official publications of the 
Bureau which have so fully described the develop- 
ment of American practice. Apparently, the develop- 
ment has been generally confined to North America, 
possibly because of the geographical distribution of 
its highway system. (As one of the best reviews of 
the subject, there may be mentioned the paper in the 
May issue of Public Roads, by C. A. Hogentogler, 
which was issued just prior to the opening of the 
Conference.) In discussion, however, the progress 
already made in this direction was mentioned, and 
at the end of the Conference a special two-day excur- 
sion was arranged for those delegates specially inter- 
ested in highway work, during which modern American 
practice was to be inspected. Finally, mention must 
be made of a most interesting lecture by Dr. Wm. Loos, 
of Germany, in which were described many different 
methods which have been tried in Germany for the 
consolidation of newly placed fill material, in attempt- 
ing to obtain stable sub-grades in a short space of 
time for the new motor highways now being con- 
structed in that country. Methods of testing the 
consolidation obtained were also described. 


Section ‘‘M”: MetTHops FoR IMPROVING THE 
PuysicaL PROPERTIES OF Sorts FoR ENGI- 
NEERING PURPOSES. 


In this essentially practical section four papers 
described examples of soil consolidation, one being 
an explanation of the use of asphaltic bitumen in 
coarse, water-bearing sands. A newly developed 
electro-chemical method, invented by L. Casagrande, 
was described in a paper from Germany, the basic 
idea of the method being the passage of direct-current 
electricity through clays between aluminium anodes 
and copper cathodes. Tests which are described in 
the paper suggested that the method has great possi- 
bilities. In one of the illustrated) lectures, Mr. G. 
Rodio, of Milan, Italy (whose firm was responsible 
for the underpinning of the Leaning Tower of Pisa), 
described a remarkable example of chemical con- 
solidation in the completion of the foundation of the 
building ‘“‘ La Basilese Vita ” in Lugano. 


Secrion ‘““N’”’: Mopern Metuops oF DESIGN AND 
CONSTRUCTION OF FOUNDATIONS. 


In the nine papers of this section, in the intro- 
duction and discussion by Lazarus White, of New 
York, and in two outstanding illustrated lectures, so 
many interesting foundation methods were described 
that no attempt can here be made even to describe 
them in brief. All, however, displayed ingenuity, 
and demonstrated that available methods are by no 
means exhausted, some of the new ideas described 
being directly dependent on sub-soil characteristics, 
and all being based on a thorough study of local soil 
conditions. As one example, there may be mentioned 
the use of a reinforced concrete rigid frame basement 
to the new telephone building in Albany, New York, 
where unequal settlement could not be avoided, but 
could be predetermined. Further work in Mexico 
City was described, and also an unusual foundation 
study by American engineers for the Palace of the 
Soviets in Moscow. The Svir water power develop- 
ment was another remarkable Russian project 
described in this section. One of the two lectures, 
by C. S. Proctor, of New York, described briefly the 
foundation work necessary for the San Francisco 
Oakland Bridge across San Francisco Bay, now 
approaching completion, and involving record break- 
ing under-water foundation work. The other lecture 
was by A. E. Bretting, of Copenhagen, and described 
some of the foundation work for modern bridges in 
Denmark, the geographical necessity for which was 
clearly explained. One of the bridges described was 
the Sorstrom Bridge, the soil studies for which were 
described in a paper submitted by Mr. Bretting. The 





foundation work was notable for the use of an ellip- 
tical floating steel caisson, which was used as a ring 
support for steel sheet piling, being floated away for 
use on other piers when one pier had been completed 
up to 10ft. below water level. 


Srcrion ‘ Z”: MISCELLANEOUS. 


The papers submitted naturally included some 
which could not be classified in the standard sections. 
Some of them have already been mentioned ; others 
dealt with important North American earth dam 
structures, full descriptions of which are appearing 
periodically in United States technical publications. 
Special mention must be made of a reprint of four 
articles, included in the second volume as Z 18, 
entitled ‘‘ Practical Soil Mechanics at Muski ¥ 
(Engineering News-Record issues of March 26th, 
April 9th and 23rd, and May 7th), this description 
presenting a fully illustrated account of the applica- 
tion of soil mechanics studies to the design and con- 
struction of a 40-million-dollar programme of flood 
control works on the Muskingum River, involving 
the construction of fourteen earth dams of different 
sizes and on sites of varying compositions. Thorough 
study of all soils available for use at each site has 
obviated the need for the use of older empirical 
methods of design, and has greatly aided construc- 
tion operations. A point of special interest in this 
contribution is the complete presentation of detailed 
costs of all soil studies 4nd equipment, the total 
operating and construction cost of the project soils 
laboratory up to the end of the design period being 
32,000 dollars. Core borings and test pits cost 
225,000 dollars, and 12,000 dollars was spent on 
geological studies, making a total of 269,000 dollars 
for preliminary work, which may be compared with 
the estimated total cost of 40,000,000 dollars for 
the fourteen reservoirs included in the project. 
At two of the technical sessions moving pictures 
were shown of the early construction operations 
on this work, and also of the routine method of 
soil testing. Included in this last film was a short 
section showing experimental work now in progress 
on the study of stresses in earth dam foundations 
by the photo-elastic method using a foundation bed 
of gelatine and a dam formed of lead shot. : 

Scenes of the construction of the Fort Peck Dam, 
another leading American earth fill dam, were shown 
to the Conference through the medium of the cine- 
matograph. Papers describing certain special aspects 
of the extensive soil studies which have been carried 
out in connection with the design and construction 
of this project, which, when completed, will be the 
largest hydraulic filled dam in the world, were 
presented to the Conference. 

Another of the technical sessions commenced 
with a lecture by Dr. A. Agatz, of Germany, on 
experiences during the construction of harbour works 
at Bremen and at Bremerhaven, the lecturer explain- 
ing the thorough investigations of sheet pile wharf 
walls which had been made in connection with this 
important harbour development. One of the last 
lectures was a description (again well illustrated) 
of the start of construction of the Quabbin Dyke 
and Main Dam for the water supply of the Metro- 
politan District of Boston, the last day of the Con- 
ference being devoted to a visit to these works 
situated about 80 miles west of Boston. The two 
dams are hydraulic fill structures designed to form 
the Quabbin Storage Reservoir, each being situated 
in a valley filled with glacial drift necessitating the 
use of rectangular concrete caissons to form the 
necessary cut-off walls. Material adjacent to the 
site is being used for dam construction in each case, 
and extensive soil studies have developed leading 
features of design and construction which were well 
seen when the two dams were visited by those 
attending the Conference. 


CONCLUSION. 


On Friday, June 26th, after this all-day visit to 
the Quabbin Reservoir Works, the Conference met 
for its closing dinner and valedictory speeches at 
the Wayside Inn, Sudbury, Mass., made famous 
by Longfellow, and now carefully preserved by Henry 
Ford. It was an entirely fitting meeting-place, since 
with its old-world air, its stage coaches and \water 
mill, it is indeed a relic of the past in a country that 
is still called new. And although the Conference 
marked the public recognition of a new science, the 
material being studied and the art of its use are 
both truly old in their respective spheres. This 
link with the past was not forgotten, nor was the 
wide extent of civil engineering work dependent 
directly on the correct use of soils, in the speeches 
of Dr. Terzaghi and Mr. F. E. Schmitt (New York, 
Editor of Engineering News-Record), the latter stating 
that the minimum value of such work proceeding 
at the present time in the United States of America, 
excluding all work associated with roads, was at 
least 200 million dollars. 

To select from the many impressions gained at the 
Conference those which are of unusual importance 
is not an easy task, although the evident enthusiasm 
of all participants and the general desire to shed 
all preconceived ideas regarding soils in, the light 
of the information presented to the Conference do 
stand out above all else. This attitude made the 
efficacy of the Conference certain, but it could not 
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have been the success it was without efficient pre- 
liminary secretarial work, and to this work generous 
tribute was paid. All discussions, both official 
and informal, showed clearly that although the range 
of problems which involve the use of soils is wide, 
there is a real connection between all provided by the 
scientific study of the physical and mechanical pro- 
perties of the many different classes of soil encountered 
in such work. Any doubts which may have existed 
as to the reality and unity of the science of Soil 
Mechanics were finally dispelled for all who were 
privileged to attend, while the records of the Con- 
ference may enable similar assurance to be obtained 
by all those interested engineers by whom they are 
studied. 

On the other hand, although discussions were 
very free, especially those dealing with practical 
experience, there was evident the existence of an 
appreciable gap between the scientist, carrying out 
intensive laboratory research into the properties 
of soils, and the practising engineer who has to use 
soils. For example, some research workers stated 
that, at present, no accurate knowledge as to the 





shear strength of clays could usefully be obtained, 
whereas this is a property on which some reliance 
must be placed daily by engineers on construction. 
The two lines of work must converge more closely 
in the future, even though they will always be 
distinct, and the Conference certainly assisted 
towards such co-operation. The geological aspects 
of soil studies were not often mentioned; they, 
too, will probably play a greater part in future 
development. Discussions also showed that the 
science is still in an early stage of development, and 
is not the finished product some of its more enthu- 
siastic advocates might seem to suggest. Finally, 
the proceedings clearly indicated the need for a 
much more extensive interchange of experience 
and ideas between engineers of different countries 
to avoid duplication of effort and to enable the best 
use to be made of records obtained from practice. 
For this reason the decision to continue the Con- 
ference in some permanent form, to be decided upon 
later, was welcomed. Words used by Mr. Schmitt 
sounded a fitting keynote for all future action—a 
science is evolving: an art is being revolutionised. 








Stress and Strain in a Thin Elliptic 
Cylinder Under Internal Pressure. ; 


By W. S. BROWN, M.A. (Edin.), B.A. (Cantab.)* 


- THE ENGINEER of September 23rd, 1904, a 
graphical construction was given by Mr. A. T. 
Weston, B.Sc., for finding the distribution of tension, 
shearing force, and bending moment in an elliptic 
rod, or, approximately, in a thin elliptic cylinder of 
any excentricity, subjected to uniform internal 
pressure. This problem may also be solved mathe- 
matically, the general result obtained in this way 
affording a much more rapid and accurate method 
of deducing the values of the various stress quantities 
than is possible by the graphical construction. This 
solution, as far as the writer is aware, has not been 
given previously, but as the mathematical analysis 
is somewhat lengthy, only an outline of the method 
is given below. The important matters from the 
engineer’s point of view are not so much the general, 
as the maximum values of the tension, shearing force, 
and bending moment and their corresponding points 
of loeation, together with the location of the points 
of zero bending moment at which, clearly, it is desir- 
able to arrange. the joints or seams. Graphs are 
given which enable these to be found immediately 
for any value of the excentricity between 0 and 1. 
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Fics. 1 AND 2 


Alternatively, the values may be obtained from the 
formuls if tables of elliptic integrals are available. 

Let A BCD, Fig. 1, represent the hoop or section 
of the cylinder and let p be the uniform internal 
pressure. Consider the equilibrium of any portion 
AP, Fig. 2. At A there is a bending moment M, 
and a force T. By considerations of symmetry it 
is obvious that T is a tension in the direction of the 
rod, while the condition of equilibrium of the semi- 
elli ABC shows that its value is pa, where a 
is the semi axis major. 

At P (a, y) theré is a bending moment Mp and a 
force due to tension and shearing. Taking moments 
about P for the part A P 

3 
Mo=Ma+ f p-PN.ds—pa(a—2x) . (1) 
0 
where P N is the perpendicular from P on the normal 
at Q, any other point on AP, so that p.PN de is 


* Development and Research Department, C. A. Parsons 
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the moment of the pressure on the element ds at 
Q about P, and the integration with respect to s is 
from the value o of s at A to the value s at P. Per- 
forming the integration we obtain 


Mp=M,—§ (a*-2*-y*) (2) 


| 5 ee ) 1 1 
B = = — — re = a ) 5 
ut Mp=E I ( R, where R, and R are the curva 


tures at P before and after strain and E and I have 


. he 34 
the ; oe 
eir usual significance Ro 3s ? 


! 
aa where >, ) are the inclinations of the tangent 
at P before and after strain, and the change in ds 
is neglected, since, as may readily be shown, the 
strains due to the hoop tension are negligible compared 
with those arising from the normal pressure. 

Clearly, )—.=o at A and at B, hence, substitut- 
ing for Mp and integrating (2) between these limits, 
we have 


We may write 


~~ Pp & 
o=Me—2[" (at—at—y") da 
‘ 2 o 


where s denotes the are length A B. 
_ The integration may be effected in terms of elliptic 
integrals and yields the result 


et aa Bees : *) 
M, P (20 b b E 


where 6 is the semi axis minor and K and E denote 
Legendre’s complete normal elliptic integrals of the 
first and second kinds, the modulus being e, the excen- 


tricity of the ellipse = Jf ie 
a 


If D and d denote the major and minor diameters 
we have the alternative expressions 


Rl) E+)] 


12 


=" L- (5)'-3 (6) G-")] 


The values of K and E may be found in tables of 
elliptic integrals (e.g., Peirce’s) for any value of the 
ratio d/D. Alternatively, the values of M, may be 


M,= 
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Fic. 3—Curve Showing Maximum Bending Moment in Elliptic 
Rod or Thin Cylinder, Subjected to Internal Pressure 
p at Every Point, Related to Ratio of Principal 
Diameters. The maximum occurs at the ends of the 
major diameter. The dotted curve shows for comparison 


the function e=1-(4/’. e= eccentricity. 
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found from Fig. 3. These lie between the limits 0 
2 
for the case of a circle and 2> for the case when 


the minor diameter becomes zero. This is also the 





value for a uniformly loaded encastré beam of length 
equal to the major diameter, showing that this is the 
analogue of the latter case. The dotted curve repre- 


2 2 
sents the function ot - (¥) | which approxi- 


mates fairly closely to the true value of Mg, in general 


slightly overestimating it. 

Mg is the maximum bending moment. The bend- 
ing moment at any other point may be found from 
the equation (2). In particular « 


M,=M.— (a?—b?) 


=M,—f (D*—d?). 


This is opposite in sign to My. 

The point at which the bending moment vanishes 
is obtained at once by equating the right-hand side 
of (2) to zero. Its co-ordinates are 


My, 


y=b M,_™M, 





DG, al 
nee J M,—Mz 
It is to be remembered that, on the convention -_M, 


positive, M, is negative. 
There are four such points, one on each’ quadrantal 






arc. Their importance lies in the fact that they 
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Fic. 4—Location of Joints or Seams. Graph showing position 
of point of zero bending moment for various ratios of 
minor to major diameters. x= Distance from centre along 
major diameter at which perpendiculars from points of 
zero bending moment to major diameter meet that diameter. 


determine the most appropriate positions of any 
joints or seams which may be necessary. It is obvious 
that if these are to remain tight under pressure they 
should be located along the lines of zero bending 
moment. The position of the point of zero bending 
moment is given in Fig. 4. In the limiting case 
when the minor diameter vanishes the point becomes 
that at which the bending moment vanishes in an 
encastré beam of length equal to the major diameter. 

The shearing force and tension at any pomt may 
be found from the usual formule 


3M g_ BF, 8s 
Bs “sy Psy: 
The shearing force vanishes at the ends of the major 
and minor diameters. It has a maximum value 


F= (3) 


; (D—d) at the point whose co-ordinates are 
4 be 


1 
c= y= os 
a+b Na+b 


The location of this point is shown in Fig. 5. 





The 
maximum value of the tension is, of course, F p DatA. 


The alteration of the shape due to the pressure 
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Fic. 5—Location of Points of Maximum Shearing Force. z= 
Distance from centre along major diameter at which 
perpendiculars from points of maximum shearing force 
to major diameter meet that di i shearing 
force= 4p (D-d). 


of, M, 
+ 





is not of much importance from the engineer’s point 
of view, as, in general, stay bolts or ribs may be 
inserted to limit it. From the mathematical point 
of view, however, it is of interest as contributing 
to a completion of the problem. It is obvious that 
in general the major diameter contracts while the 
minor diameter extends, the points of zero bending 
moment dividing the perimeter into alternate regions 
of increased and decreased curvature. It may be 
shown that if the whole displacement of any point 
of the original perimeter be regarded as a displace- 
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ment w along the original normal at the point 
together with a change v in the original angle b, 
there are two equations connecting u and v and the 
bending moment. These are 


(eu 3» M 

ds* 3s El 

af anes état pened) see 
ee ie 

7 ae 


where p is the radius of curvature at the point. 
Elimination of v gi¥es 
Su 


+e. M 
a 


Er 





where M -M,—* (a?—2x*—y?). 


This equation, together with the equations (3) 
and the known values of the stress quantities at the 
ends of diameters, suffices to determine u and the 
second equation (4) then determines v. 

When the original shape is nearly circular pe is 
sensibly constant and the value of « may be obtained 
directly according to standard methods (see, e.g., 
Prescott ‘* Applied Elasticity,” page 288). When the 
excentricity is considerable, however, no direct 
method is available, and the equation must be solved 
by numerical methods for any chosen value of the 
ratio of d/D. 








A Buttressed Dam Built in 1747. 





DEscRIBED by Senor Lazaro Urra, a Professor at the 
Spanish School of Highways, in the June Ist issue of the 
Revista de Obras Publicas, the Presa de la Albuera (Reser- 
voir) de Feria, near Badajoz, Spain, is a work of con- 
siderable interest to civil engineers. It was built in 1747 
by Bishop Amador Merino Malaquilla, across the valley 
of a small stream, and seems to have been used to work a 
flour mill for the villages of Feria and La Parra. 

The dimensions in plan and in a typical section, the 
latter approximately that of a considerable part of the 
length, are shown in the accompanying drawings, based 
on those with the article, the approximate dimensions, 
as shown in figures, having been added. The maximum 
height of the dam is 22 m., or 72-18ft. The buttresses 
are 3-2 m., or 10-5ft., in thickness, that dimension being 
given in the text, and are spaced nearly 5-7 m. clear ; 
8-9 m. or 29-2ft., between centres. 

The arches between the buttresses are covered by stone 
masonry, built up to an inclined plane surface and com- 
pleted as paving to shed rain water. The buttresses are 
carried up to a level about 1 m. below the solid top of the 
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THE FERIA RESERVOIR DAM 


mass structure, and the vertical downstream faces of these 
portions of the buttresses are backed by stone masonry 
in demi-pyramidal form. Their tops have roofs (not shown 
in the section), seemingly consisting of slabs or flat stones, 
and projecting beyond the downstream ends over the 
stone backing. 

The structure is completed by a wall built against the 
ends of the buttresses. It is pierced by doors and windows, 
the compartments thus formed providing four dwellings. 
Remains of the mill are to be seen in one of them, and 
another seems to have been used as a chapel. Only 
vestiges remain of a building which formerly stood at 
right angles to the dam. + 

The structure is well founded on rock, and is of stone 
masonry in lime mortar. It was well built, and is still 
perfectly stable and sound, though there are some small 
percolations. The capacity of the reservoir, now used 
for the water supply of Almendralejo, is 5,000,000 cubic 
metres, or nearly 177,000,000 cubic feet. A pipe laid 
in the masonry from the reservoir to the mill chamber has 
been stopped up. A discharge pipe, having a valve at its 
downstream end, is a recent addition. Of the two weirs, 
just beyond the ends of the crest of the dam, one is of 
comparatively recent construction, this additional pro- 
vision for overflow having been found necessary, it may be 
surmised, after the pipe which had supplied water to the 
mill wheel had been blocked. The ruins of other mills 
are to be seen at sites downstream. 

Senor Urra observes that we may see in this dam the 
precursor of those structures of the present period inside 
which are placed the installations for utilising the energy 
of the water. 











Kemsley Paper Mill. 


No. 
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(Continued from page 190, August 21st.) 


Tae Woop PuLPInG EQUIPMENT. 


ENTION has already been made in the first of 

these articles of the importation of wood for pulping 
at Kemsley. It arrives in the form of logs cut into 
1 m. lengths, and roughly debarked. As may be 
imagined, a large tonnage is landed at Ridham docks, 
and, were it not for a carefully thought out system 
of mechanical handling, considerable time and labour 
would be required before it eventually reached the 
processwork. Actually, very littlehand porterage takes 
place, as from the ship to the mill the transportation 
is by conveyor systems. The logs are lifted from the 
decks or holds of the ships by cranes. They are 
slung in the bight of a rope in the usual way for this 
type of load, and are dropped on to a specially 
designed platform running along the landward side 
of the quay, the bight of the rope naturally slackening 
off and tumbling out the logs when their weight is 
taken on the platform, the shape of which is designed 
to tumble the logs into conveyor buckets. This 
platform is set at a slope of 45 deg. to the horizontal, 
and built up in sections of steel plate, each of which 
forms a feeder to one conveyor bucket. The division 
between each section is bent to form an arc of a circle 
subtending a little less than 90 deg. The logs, no 
matter at what angle they may fall on to:thesection, are 











40ft. square and about 6ft. to 8ft. deep in water. 
Water, it may be mentioned, both improves the 
condition of the wood and provides the easiest means 
of transporting the logs. The log tank is normally 
fairly full of logs, and a flume is provided at one end, 
along which the water flows, to be pumped back to 
the log tank on reaching the far end. A fairly fast 
current is maintained in the water of this flume, thus 
providing a ‘‘ hydraulic conveyor ” for the logs. The 
water runs from one side of the grinder house to the 
other, then through a Mather and Platt axial flow 
pump. A pipe is all that is necessary, as a “ return ” 
path. The shape of this flume has been specially 
designed for the purpose envisaged. It is a few 
inches over 1 m. wide, just allowing the logs to float 
along sideways. Its depth is a few inches over the 
maximum radius of log encountered, and the water 
level is maintained just below the slopes provided for 
log removal. These slopes are disposed along the 
length leading straight into the magazines of each 
grinder, of which there are fourteen, disposed in pairs 
along the conveyor and below it. Each pair of 
grinders is driven by one of the 2500 H.P. motors 
described in THE ENGINEER, March 20th, 1936, 
page 320, the shafts being horizontal and at right 
angles to the conveyor path, and the drive being led 
through the side wall of the grinder house from the 








Fic. 16-Woop GRINDER AND LOG CONVEYOR FLUME 


turned on contact with this division and fall from 
the mouth into the conveyor bucket as if rolling—that 
is to say, parallel with the quay and with the travel 
of the conveyor. The buckets are then man-handled 
along the ropeway until attached to the moving 
rope, which carries them. On this the buckets are 
carried some 20ft. above ground level up to two 
releasing towers, where the loads are released and 
dropped on to the storage piles for logs. One of these 
storage piles is normally being replenished while the 
other, which is generally seasoned wood left over 
from the previous year’s supply, is feeding the mill. 
For transporting the wood from the pile to the mill, 
belt type conveyors are used with short extensions 
of the semi-portable type at the loading end, these 
sections being used to give access from one part of 
the pile or another to the conveyor proper. The 
logs are eventually delivered to barking drums, 
where they are cleaned and the bast and bark remain- 
ing is removed. The drums are of sheet steel, 30ft. 
to 40ft. long and 10ft. in diameter. They are hung 
in the loop of a chain in two or three places. The 
chains are driven round by electric motors and 
reduction gears, and the drums revolve with them, 
during which time the logs are thoroughly tumbled 
together and. work along the drum from one end to 
the other. A continuous spray of water is played on 
the drum contents, washing it thoroughly in the 
process. The logs fall from the drum on to a con- 
tinuous button type conveyor, consisting of a 
V-shaped trough, along which a steel rope travels, 
carrying a steel button at about every 4ft. or so of 
its length. As the logs fall in they drop between the 
buttons and are thus moved along the trough. The 
conveyor is carried right into the pulp mill and the 
logs are dropped into the log tank, which is about 





motor room beyond. Each grinder consists of a 
built-up artificial stone roll, 62in. in diameter 
and 42in. wide. Above it is built into the machine 
an electrically operated burring lathe, which re- 
surfaces the stone by means of specially patterned 
cutters. The lathe has a screw feed, motor-operated, 
and can be brought into use whether grinding is 
taking place or not. The logs are brought up against 
two faces of the stone by means of “ feet ” pushed 
forward by means of two pairs of horizontal hydraulic 
cylinders, one pair acting on the foot on each side of 
the stone. The cylinders have a manceuvring pressure 
applicable in either direction, so that the feet can be 
moved in or out for charging. A grinding pressure is 
applied when a “ charge” of logs has been placed 
between the feet and the stone up to a maximum of 
340lb. The ‘“‘ charge” is admitted from a maga- 
zine placed vertically above the working face, from 
which the contents are released by a hydraulically 
operated slide. The grinder attendant fills the - 
magazine from the “flume” conveyor by canting 
the nearest end of each log over the edge of the flume 
and allowing it to slide down the slope provided 
straight into the azine. The logs are in the 
correct position, thanks to the flume design, and thus 
charge the magazine correctly by their own weight. 
When one of the “ feet’ applying pressure to the 
logs being ground gets too near to the stone, a warn- 
ing device tells the operator to recharge. The 
hydraulic grinding pressure is removed, the foot is 
moved outwards by the manceuvring lever, the 
magazine slide is opened hydraulically, and the logs 
fall between the stone and the pressure foot. The 
magazine slide is reclosed, the foot is manceuvred 
forward till the logs are packed against the stone, and 
hydraulic pressure then sets up the pile against the 
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stone for grinding. The operator then refills the 
magazine. The grinding pressure is automatically 
maintained at a pressure which keeps the torque 
on each motor constant by means of an electrical 
‘torque governor.” Thus the work done in grinding 
per two machines is constant, whether one of the four 
grinding faces is operating or being recharged. In 
view of the heavy shocks imposed on the grinder, all 
the framework is of cast steel. The machines are of 
Voith manufacture, and were supplied by Renold 
Marx, Ltd., of London. Cooling water is applied 
copiously in order to prevent the stone burning the 
wood under the heavy loads which are imposed. An 





Fic. 17—-Mix—ED PAPER STOCK PuMP 


automatic temperature control has been fitted. The 
element is inserted in the pulp near the surface of 
the stone, and this temperature is recorded on a 
chart. At the same time when the temperature 
exceeds a predetermined limit, it operates a relay 
and admits more water in the form of a spray on to 
the grindstone, reducing the surface temperature. 
The controlling instruments used are Short and Mason 
Fulscope regulators, which are fitted to each grind- 
ing surface, i.e., two per stone. The rate of grinding 
is also measured and recorded on an instrument of 
special design, supplied by Renold Marx, Ltd. At 
the outlet of each grinder is a coarse screen to remove 
any chips or broken pieces of wood formed during 
grinding. Individual screens are provided for each 
grinder, in order that a check on the wastage may be 
determined separately as well as in view of the size 
of the machines. 


THe Pumprne PLANT. 


From the time when the raw material leaves the 
grinding house to the time jwhen it arrives at the 








open channel which acts as a settling tank for the 
release of any sand or grit still in suspension after the 
grinding. When the stock has been screened it has a 
consistency of 0:5 per cent. After passing through 
thickeners it is stored in a stock chest, at a consist- 
ency of from 3-5 per cent. to 4 per cent. At this con- 
sistency continuous agitation becomes necessary, and 
for the purpose two sets of axial flow pumps are used, 
one at each end of the chest. Each set has a capacity 
of 15,000 gallons per minute of this consistency of 
stock. The pumps are of the slow-running type, 


operating at 350 r.p.m. They are vertical-spindle 
models, driven through David Brown reduction gear- 


boxes by English Electric 50 H.P. motors. A reason- 
able rate of flow is arranged throughout the 260ft. of 
travel provided in the stock chest. A very consider- 
able pumping equipment is used, both to serve the 
machine and to provide the flow of the stuff through 
the various processes. The process pumps in use are 
ten in number. Their capacities vary from 11 tons 
of 3 per cent. stock per hour to 2$ tons per hour. 
They were all supplied by Mather and Platt, Ltd., 
and are mostly of the firm’s Karntclog type, driven 
by separate electric motors. This type of pump has 
a cast iron casing split vertically to enable the interior 
to be examined and fitted with a drain sump. The 
impeller is of phosphor bronze, of the two-vane 
balanced type. No cutting knives are fitted, but self- 
clearing vanes at the back of the impeller prevent the 
entry of foreign matter to the stuffing-box. The 
shaft is carried in two external ball and roller bearings 
mounted in a totally enclosed casing. The gland is 
of the split type and provided with a non-splash cowl. 
A renewable sleeve of phosphor bronze is fitted on the 
shaft. A renewable neck bush is also provided, 





FIG. 19—LiQUID - FILLED 


Fourdrmier, the necessary transportation is by means 
of pumps. A channel leads from the first screens to 
the main stock pumps down which the ground wood 
pulp flows. The main stock pumps are in duplicate 
and were built by Mather and Platt, Ltd. Each has 
a capacity of 9250 gallons a minute, and each is 
driven by its own 150 H.P. motor at 960 r.p.m. They 
déliver the stock to the top floor of the building, a 
head of about 40ft., where it is slowed down in a wide 
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ROTARY VACUUM 


secured by a half-spigot to the casing, as well as a 
renewable side plate of the makers’ “‘ self-lubricating ”’ 
bronze. A typical example is shown in Fig. 17. It 
is a 10-15in. Karntclog paper stock pump, and one 
of six similar units. Each draws the stock from one 
of the mixing chests, which are provided before the 
stuff goes to the machine, and in which a final mixing 
of the stuff takes place, and delivers it to the machine 





at the mixing pump shown in Fig. 18. The mixed 





Fic. 18—FiNAL MIXING 


stock pump in Fig. 17 is driven at 585 r.p.m. by a 
50 H.P. motor, and as each mixing chest is used in 
turn it handles the whole of the stock delivered to the 
machine, amounting to about 11 tons per minute. The 
mixing pump shown in Fig. 18 forms part of the 
machine process. It takes in the backwater from 
the “ wet end ” of the machine and recirculates it back 
to the flow box, the path of the water being along the 
large pipes shown. New stock is drawn in through 
the smaller pipe visible in the background and mixed 
with the back water. The pump delivers 46} tons of 
the mixture per minute, its capacity being 10,420 
gallons per minute at 40ft. total head. The drive is 
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direct from a 175 H.P. motor running at 585 r.p.m. 

The next service required by the machine is that of 
vacuum. An 18in. vacuum pump with a capacity of 
5500 cubie feet per minute is used to provide the 
eouch roll vacuum. It is direct coupled to an A.C. 
motor of 375 H.P., running at 240 rpm. It was 
manufactured by Drysdale and Co., Ltd., of Glasgow, 
and is shown in Fig. 19. The pump is a rotary type, 
having two rotors revolving in a casing of special form. 
A sealing liquid partly fills this casing, and with the 
action of the rotors is driven around the periphery of 
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FiG. 20—CONDENSATE PUMP 


the casing by centrifugal force. As the liquid rotates 
around the casing its path converges on the centre of 
each rotor in turn, and then diverges, thus drawing 





in air at one set of ports in the casing and after com- 
pressing it under the action of the casing form, dis- 
charging it through another set of ports. Any leak- 
age of the sealing liquid is made up during running 
by a connection to an outside source of supply. 
Accessibility has been carefully studied, as the casing 
is split. The glands are self-sealing, owing to the 
action of the rotors whiclé#creates a pressure of seal- 
ing liquid at the glands. Wear is reduced to a mini- 
mum, and no wearing parts are within the casing, 





which makes the adjustment of the pump simple. 
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Five Aquair pumps, each of 525 cubic feet per minute 
capacity at 10in. vacuum and each driven by a 
30 H.P. motor, are used for the wire boxes. Another 
of 1130 cubic feet per minute capacity at 10in. 
vacuum, driven by a 55 H.P. motor, is used on the 
wet felt, and two more, each of 2160 cubic feet per 
minute at 20in. vacuum, driven by 150 H.P. motors, 
are used on the first and second presses. 

The condensate from the hot rolls of the Fourdrinier 
is removed by two “ Vampire’ extraction pumps, 
one of which is illustrated in Fig. 20. This pump is 





compressors, made by Belliss and Morcom, Ltd., of 
Birmingham, each designed for a capacity of 500 
cubic feet of free air per minute when running at 
360 r.p.m. They operate at a pressure of 120 lb. 
per square inch, and are driven by 120 B.H.P. 
individual motors. Intercooling is provided between 
the stages. 
THE PAPER-MAKING MACHINERY. 


The stock from the wood-grinding department is 
pumped to the top floor of the building, allowed to 





system of continuous agitation of the stored pulp 
as if left to settle it will rapidly precipitate. The 
stock chest, which is situated on an intermediate 
floor below the screens and above the grinders, is 
accordingly of special design. It is divided for nearly 
the whole of its length, thus making it into two non- 
return channels along which the stock can be moved. 
Each channel is built on a slope as steep as prac- 
ticable, so as to ensure that the stock will flow along 
it. The slopes begin at diagonally opposite corners 
of the chest, so that one-way flow is arranged right 





FIG. 21—THE DRY END OF THE 320-IKCH FOURDRINIER PAPER 


also a product of Drysdale and Co., Ltd., and, as 
shown, is a self-contained and very compact installa- 
tion. The returns from the heating system pass into 
the vacuum chamber shown in the background, and 
the condensate falls to the bottom while the vapours 
are discharged into a separate small chamber visible 
behind the vacuum chamber, which is under atmo- 
spheric pressure only. The amount of condensate 
in this small chamber gradually increases until, 
when it has reached a certain level, a drain valve 
operated by a float opens and allows the water to 
fall into the main chamber. The pumping portion 
consists of an air pump and a water pump, which 
are entirely separate units, but are contained in a 
common casing. The air pump withdraws the air 
and vapour from the heating system and exhausts 
them to atmosphere, while the water pump with- 
draws the condensate from the vacuum chamber and 
delivers it to the boiler or hotwell. The air pump 
is arranged above the water pump and operates 
on the same principle as the Aquair pump described 
above. The water pump is of the centrifugal type. 
The suction inlet is arranged on the upper side so 
that there is a thrust in an upward direction. This 
thrust is arranged partially to balance the weight of 
the rotating parts so that the thrust bearing on the 
top of the motor is relieved. The rotors of the air 
pump and the water pump are mounted on the same 
shaft and are dynamically and hydraulically balanced. 
The shaft is connected to the motor shaft by means of 
a solid coupling, and the weight of all the rotating 
parts is carried by a thrust bearing situated at the 
top of the motor. The pump suction is bolted direct 
to the vacuum chamber, which also has an inlet 
facing for receiving the return heating pipes. The 
casing is divided on the vertical plane so that dis- 
mantling is carried out by simply removing the 
pump cover and loosening the coupling bolts when 
the whole of the rotating parts can be withdrawn. 
This operation can be pérformed without disturbing 
the alignment or breaking the joints of the discharge 
pipes. 

Drysdale and Co., Ltd., have also supplied three 
circulating pumps for use in the new extension. They 
are each of 450 H.P., separate motor-driven, and 
of the vertical-spindle, split-casing type, each being 
capable of handling 12,000 gallons per minute against 
a total head of 88ft., while running at 735 r.p.m. 
Finally, the same firm has provided positive dis- 
placement rotary oil pumps for the lubricating oil 
systems on the machine and on the calenders. 

The compressed air supply is provided by two 
two-stage, vertical, totally enclosed, self-lubricating 





slow down for grit and sand to precipitate, and is 
then passed through four sets of screens. Three 
relatively coarse screens precede the second, third, 
and fourth stages, during all of which time the stock 
has a consistency of not more than } per cent. After 
screening the stock is ready for the paper machine. 
To have the whole process from wood-pulping to 
packing carried on as one continuous chain would not 
be practical, since a hitch in the output of any 
machine would hold up the entire installation. The 





MAKING MACHINE 


round the chest. At each end the stock has‘,to be 
lifted from the foot of one slope to the top of the other, 
and for this purpose the two axial flow pumps already 
described are used. As with all the machines for 
auxiliary service, the pumps are duplicated to enable 
them to be cut out of the line for attention when 
needed without disturbing the process. The filling 
orifices for the stock chest are arranged along the 
sides, and are ten in number, one for each thickener. 
At each orifice, arranged five on each side of the 





FIG. 22—SUCTION COUCH ROLL FROM THE 


presence of a raw material ‘‘ accumulator ”’ in the 
line becomes a necessary precaution, and the obvious 
place for this is between the machine and the prepara- 
tion process. A stock chest is accordingly arranged 
at this stage, which, in view of the capacity of the 
machine, has a length of 260ft. and a width of 23ft. 6in. 
Even this size would be totally inadequate were stock 
at normal process consistency to be stored in it. 
Instead, however, the stock is thickened before storing 
to a consistency of 34 to 4 per cent. Although essen- 
tial, this increase in consistency requires a special 





DRIVING END 


stock chest, is a direct discharging thickener, built 
by Voith, Heidenheim A.G., and supplied by Renold, 
Marx, Ltd., of London. Each has a drum, 4ft. in 
diameter, and 15ft. long, mounted on a tubular steel 
shaft, 20in. in diameter. Mounted on the shaft is 
a series of wheels supporting the outer covering of the 
drum, while the shaft ends are shrunk on and have 
steel spindles, 8in. in diameter. The covering is a 
fine mesh phosphor bronze wire mounted on a back- 
ing of wire gauze. As the drum revolves in its circular 
vat in which is the thin paper stock, the water passes 
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through the drum and away while the paper pulp is | electric motor, and when the wire is running true 


left as a film on the drum periphery. A couch roll, 
2lin. in diameter, is mounted on top of the drum, and 
picks off the pulp which is scraped off the couch roll 
into the stuff chest by means of a wooden paddle. 


THe Wer END oF THE FOURDRINIER. 


The paper-making machine, illustrated in Fig. 21, 
has been designed to produce newsprint of a trimmed 
width of 304in. at speeds up to 1400ft. per minute. 
It has a wire 320in. wide and 100ft. long. It is carried 
on a breast roll which is 34in. in diameter and rubber 
covered. The bearings are of the self-aligning double- 
row roller type, totally enclosed, the housings being 
carried on double bronze spring plate supports. The 
bearing housings are built so that the roll, complete 
with bearings, can be released when a new wire has 
to be fitted. They are carried in a system of hinged 
cantilevers, which can be lowered out of position by 
a tackle and motor-driven winch provided. The 
table rolls are solid drawn, copper tube, 15in. in 
diameter and fitted with self-aligning spherical roller 
bearings, while the return wire rolls are 18#in. in 
diameter and rubber covered. They are carried in 
self-aligning double-row roller bearings. The top 
couch roll is a steel tube covered with rubber, 18in. 
in diameter. It also is provided with mechanical 
raising and lowering gear. The unusual form of con- 
struction has been adopted as a means of reducing 
weight in view of the fact that the wet end has to be 





FIG. 23—SUCTION COUCH ROLL 


shaken at about 1000 shakes a minute on special 
spring mountings. The suction roll, illustrated in 
Figs. 22 and 23, is of the cantilever type, 44in. in 
diameter, and mounted on roller bearings in spherical 
seatings. It is perforated and has within it a vacuum 
box in which from 16in. to 18in. vacuum is main- 
tained. The wire frame is of the high-speed shaking 
type. It is carried on spherically mounted supports 
using laminated springs. All castings, as in the whole 
machine, are of steel, so that the lightest construction 
compatible with good design has been used. A special 
motor-driven wire changing device is fitted. Steel 
joists are bolted across the machine room to form 
carrier rails, along which the breast roll, table 
rolls, internal wire rolls, and suction boxes can be 
moved at right angles to the axis-of the machine into 
the centre aisle. The paper stock is admitted on to 
the wire by means of a flow-box fitted with a flexible 
lip. The lower part of the lip is of stainless steel to 
ensure absolute rigidity. The upper portion can be 
deflected at every 6in. of its width. In addition, the 
flow-box itself can be raised or lowered bodily to 
regulate the ‘‘ drop ” of the stock and can be canted 
to adjust the angle of flow of the stock relative to 
the wire. These variations are all necessary to suit 
different grades of paper, and the different wire speeds, 
in addition, of course, to the variation in the volume 
of stock fed to the wire. To avoid misalignment in the 
lips of the flow-box very careful design and fitting 
are required. In addition to the suction roll, five 
wire suction boxes are fitted to assist the water 
removal ; each has from 5in. to 10in. vacuum main- 
tained on it, and, to avoid excessive wear on the wire, 
is given a special figure-of-eight motion produced 
by excentrics and sliding ‘ cross-heads.’’ A device 
is fitted to the wire to ensure its running 
accurately in a straight line, consisting of two 
paddles, one on each side, one or other of which 
is touched by the wire edge if the wire is not run- 
ning perfectly straight. Attached to the paddle 
by toggle gear are two ratchet pawls, so that 
its motion in either direction causes one or the 
other pawl to engage with ratchet teeth on a wheel, 


; the wheel runs free. When one or the other pawl 
engages, however, the wheel lifts or lowers it, and 
through the upper end of the pawls moves the couch 
roll slightly out of line, thereby driving the wire to 
one side or the other. 


Press Part. 


Only two suction presses are installed. Both 
consist of rubber-covered shells, 44in. in diameter, 
working with a 33in. diameter granite-bodied top 
roll. The bottom shells are an exceedingly difficult 
piece of workmanship, as the gun-metal shell has 
to be drilled all over with jin. diameter holes, then 
covered with rubber and the holes redrilled, picking 
up the original holes. The casting is also particularly 
difficult, as the shells weigh nearly 20 tons and are 
spun cast. It has been successfully accomplished, 
however, by Millspaugh, Ltd., of Sheffield. The 
rolls carrying the wet felts which convey the paper 
pulp are steel tubes covered with vuleanite and rubber. 
All the press rolls are carried on roller bearings. 
The felts have automatic guides for direction. A 
system of compressed air blowing is available for 
conveying the paper from the wire to the rolls as 
well as the usual water jet cutting device. Motor- 
driven rubber belt conveyors are arranged across 
the machine at intervals for the rapid removal of 
“broke”? when the machine is starting up. The 
broke falls through the machine at intervals into 
broke chests on the basement floor, where it is recon- 
ditioned to be fed back into the machine pump. 
These two broke chests extend the full width of the 
machine and as far as the calenders. They are 
equipped with kneaders, and when the stock content 
rises above a certain level it is drawn off by supple- 
mentary stock pumps and fed into the mixing chest. 
The plants, which were designed to take the entire 
output of the machine if n , hamely, 9 tons 
per hour, were supplied by Renold Marx, Ltd. 


Dry Enp. 


The drying section consists of sixty uniform 
cylinders, each 5ft. in diameter, built up from a 
semi-steel body with semi-steel ends and mild steel 
centres. They are mounted in roller bearings and 
have ground journals. The battery is divided into 
three sections of twenty cylinders, each geared 
together and driven through a “ Power Plant ”’ 
gear-box from one of the driving motors. The whole 
train of gearing is enclosed in gear cases which 
combine main bearing supports with the frame 
castings and support the felt rolls, &c. As this 
form of construction does not allow of any relative 
movement between the driving ends of the cylinders, 
the expansion due to heat has to be allowed for at 
the opposite ends. Accordingly, all the free end 
bearing housings are carried on rollers, each housing 
resting on two, at right angles to the machine axis. 
The rollers rest on a ground steel plate and the 
underside of the housing is also ground. To prevent 
the rollers working out of position relative to one 
another they are geared to rack teeth along the 
edge of the plate and along the edge of the housing. 
Each dryer weighs 13} tons. The bearings and the 
gear cases are lubricated by Bowser oiling systems, 
the oil passing through cleaners and coolers during 
circulation. The capacity of the system is about 
4000 gallons. A Sheahan double-rope system feeds 
the paper through each section of the driers auto- 
matically. A compressed air system conveys it 
across to the calender. 


THE CALENDER. 


The calender consists of éight chilled iron rolls ; 
the bottom roll is 36in. in diameter and the others 
20in. in diameter. The bottom roll weighs 45 tons. 
Specially designed brass bearings are used, but when 
needed ball thrust washers are incorporated. Spray 
dampers supplied by the Watford Engineering 
Company, Ltd., are provided. A reeling device is 
placed after the calender designed to start a new reel 
with the machine travelling at high speed. The 
reeling drum bearings are designed to be held by two 
pairs of arms. While the lower pair is holding the 
reel being finished, the upper pair is ready to receive 
anew core. To start the new reel the core is lowered 
into contact with the paper, a compressed air jet 
cutting it and blowing it around the new core. The 
completed reel is then removed by means of the 
cranes on the gantry, which runs the whole length 
of the machine room, and carries one 50-ton and one 
25-ton crane, both being two-crab, six-motor 
machines supplied by the Wharton Crane and Hoist 
Company, Ltd., of Stockport. When the finished 
reel has been removed the newly started reel is 
lowered to allow its transfer to the lower pair of 
arms. This happens as soon as the reel has built up 
sufficiently to cause the lower arms to approach 
a vertical position, when they take the weight of 
the reel, allowing the upper arms to be released 
ready to take a new core. The transfer allows the 
majority of the reeling to be done in the lower arms, 
which give the best reeling position. 

The complete paper machine, with its calender 
and the super-calender referred to later, was built 
and supplied by Walmsleys (Bury), Ltd., to whom 
we are indebted for some of the information given 


mechanical engineer of Edward Lloyd, Ltd., who 
has also assisted us®in the description. We are also 
indebted to Mr. E. E. Fuller, chief electrical engineer 
of Edward Lloyd, Ltd. 


THE SUPER-CALENDER AND WINDER. 


The super-calender consists of five chilled iron rolls 
and five rolls built up from highly compressed 
woollen paper fibre. The bottom roll is 36in. diameter 
and 45 tons weight. The total weight of rolls is 
150 tons. The weight of the rolls is supplemented 
by a system of levers which apply a bending stress 
to the rolls and necessitate a camber which, in the 
case of the bottom roll, amounts to 1/,o99in. at the 
centre. This increase in the centre diameter over the 
end diameters brings the roll surface flat when the 
full leverage is applied to the ends. A 750 H.P. 
electric motor running on D.C. is used to drive the 
machine, and is operated under Ward-Leonard 
control. An A.C. barring motor of 100 H.P. is also 
supplied. 

Following the super-calender is the winder, which 
is designed to split the main reel into reels of the 
correct commercial sizes, to trim the rough edges, 
to measure the yardage, and to rewind on a single 
spindle on the outgoing side. The main reel is 
mounted on a pair of unwinding stands, one of which 
is fitted with water-cooled braking. The paper is 
drawn over a measuring roll, then under a pair of 
driving rolls. In passing round the outer driving roll 
circular knives are applied to the paper web at the 
correct widths. The new widths are led on to the 
rewinding spindle and wound in commercial lengths. 
The winder operates at speeds up to 3500ft. per 
minute, and is driven by an A.C. motor of 100 H.P. 
It was supplied by the Cameron Company, of Canada. 
The “‘ broke paper” from the winder is dropped into 
the ‘‘ broke chest ’’’ below, as in the case of broke 
from the machine. On leaving the winder the reels 
are lowered to the floor by means of a compressed-air- 
operated lifting tackle. They are manceuvred across 
to the despatch department by means of trucks 
designed to hold them and running on ‘rails below 
floor level in a manner similar to the collector shoes 
used on tramways. Their use obviates any lifting 
of the rolls. 

On their way to the store the rolls are weighed on 
a Pooley weighing machine, and after packing are 
lowered on another Wharton crane to ground level 
for despatch to Ridham Creek for shipment. 

(To be concluded.) 








SIXTY YEARS AGO. 





THE one thing wanted in telegraphy by which a message 
could be transmitted over a wire and appear at the distant 
terminus in the exact handwriting of the sender, had, we 
reported in our issue of September Ist, 1876, been accom- 
plished by an American electrician, Mr. W. E. Sawyer. 
The invention, according to the Boston Journal of Com- 
merce, from which we took our information, opened to 
the telegraphic world a field almost without limit. The 
system was capable of transmitting over a single wire 
from 50 to 150 words per minute as against 30 or 40 by 
the usual Morse method. The message to be trans- 
mitted was written upon ordinary white paper—pre- 
sumably with some special ink preparation—and was 
then placed in contact with a metallic plate and passed 
between rollers for the purpose of transferring the writing 
to the plate. The lines of writing were non-conducting 
whereas the rest of the plate could conduct electricity. 
The plate was placed in a machine and its surface was 
traversed by a series of metallic points. When these 
points passed across the writing the current was broken 
and a dot was made upon chemically prepared paper on 
a similar receiving instrument at the other end. Our 
report stated that an ingenious mechanical arrangement 
was provided to synchronise the sending and receiving 
instruments in order that one might not gain upon the 
other. Unfortunately no details of this arrangement, the 
key to the success of the whole invention as it was to many 
other later attempts of a similar kind, were given. The 
system it was stated was being developed and would soon 
be operated by a company known as “ The United States 
Postal Telegraph Company ”’ which had been formed to 
exploit it. We may here add that some months pre- 
viously Bell had carried out his first successful telephone 
experiment at Brantford, Ontario, but that this historic 
event, far surpassing in importance Mr. Sawyer’sinvention, 
was not recorded in our columns at the time.... The 
issue from which we have quoted was largely devoted to 
a report of the final stages of the coroner’s inquiry into 
the disastrous boiler explosion in H.M.S. “ Thunderer ” 
to which we referred in this paragraph a few weeks ago. 
The jury’s verdict was one of accidental death. The 
accident, they found, was caused by the sticking of the 
safety valves as a result of the contraction of their metal 
seats. While we acquiesced in the verdict of accidental 
death in so far as it acquitted both the Admiralty and the 
contractors of responsibility for the accident we took strong 
exception to the jury’s statement regarding the sticking 
of the valves. The sticking of a valve was, we argued, a 
rare phenomenon. To believe that both valves in the 
boiler stuck simultaneously was to believe something 
which was not merely unproved but improbable. The 
real cause of the accident, we held, had yet to be set forth. 








A Russ1An chemist has found that sodium silicate or 
mixed silicates of soda and potash can be produced by the 








each pawl being moved in the opposite direction when 
engaged with the wheel. The wheel is rotated by an 





above. The design was prepared by Walmsleys | 
in co-operation with Mr. A. A. Richards, chief ' 





action of steam superheated to 800-900 deg. Cent. on a 
mixture of sodium chloride or chlorides of soda and potash 
with silica. 
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THE FERGUSON FARM TRACTOR 








Hydraulically-Operated Farm 
Machinery. 


On Wednesday, August 19th, a demonstration was 
given at the works of David Brown Tractors, Ltd., 
Huddersfield, of the Ferguson tractor and hydrau- 
lically operated farm machinery, which is manufactured 
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it comprises a pressed steel banjo with a spiral bevel 
crown wheel and pinion with a two-pinion bevel differ- 
ential, the rear axle ratio being 5-75 to 1. 

The power unit consists of a four-cylinder ‘‘ Coventry- 
Climax ”’ engine, designed to start on petrol and to run 
on “ T.V.O.” vaporising paraffin costing about 6d. per 
gallon. The engine has a cylinder bore of 3}in., with a 
4in. stroke, and a designed output of just over 20 H.P. 
at 1400 r.p.m. The engine is fitted with an efficient air 
cleaner, and is provided with magneto ignition. The 





by David Brown Tractors, Ltd., an associate company 


Gear Lever 





clutch is of the single-plate dry type, and is operated by a 
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FIG. 1—HYDRAULIC CONTROL MECHANISM 


of David Brown and Sons (Huddersfield), Ltd., the well- 
known firm of gear makers. This machinery, which we 
illustrate herewith, incorporates eighteen years of research 
and experiment by Messrs. Harry Ferguson, of Belfast, 
and includes a number of patented features, chief among 
which is the new hydraulic principle of operation. 

The engraving reproduced above, illustrates the 
tractor along with a cultivator and a 10in. two-bottom 
plough. It will be seen that the implements are attached 
directly to the tractor—each one can be detached in 
10 sec. and fitted in 20 sec.—an arrangement which 
enables the machinery to be utilised effectively in the 
most restricted spaces, as considerably less “‘ headland ”’ 
is required than is the case with horse-drawn implements. 
The disadvantages which have previously been experi- 
enced with rigidly attached implements are, it is claimed, 
entirely eliminated by the flexibility given by the hydraulic 
equipment which allows the implement to “ float ” behind 
the tractor, the depth being automatically maintained, 
even when the tractor wheels drop into hollows in the 
ground. The compensation mechanism provided is 
designed to maintain uniformity of ‘‘ cut’ when operat- 
ing transversely on sloping ground. 

In its general construction the new tractor follows usual 
principles of design in that the rear axle and the gear-box 
—see Fig. 1—form a transmission housing of unit con- 
struction, which, owing to its cylindrical shape, is of great 
strength. Being made of an aluminium alloy, it is light 
in weight. This housing is bolted directly to the engine, 
and is therefore rigid under all circumstances. It also 
contains the hydraulic control mechanism. The gear-box 
has three forward speeds with the following ratios—first, 
16-7 to 1; second, 10-62 to 1; third, 5-56to1; and one 
reverse, with a ratio of 13-05 to 1. It is without constant 
mesh gears, an arrangement which permits the hydraulic 
pump to be coupled to the lay-shaft in such a manner 
that it only operates when the tractor is in motion. 
The gears are made of nickel-chrome molybdenum steel, 
which is heat treated to give a tensile strength of 100 to 
115 tons per square inch. 

The rear axle is of specially strong construction, and | 


foot pedal, which also operates the brake on the near side 
driving wheel. There is also on the opposite side a separate 
brake pedal which acts on the offside driving wheel. The 
steering is of the thread and nut type, and is designed to 
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give finger-tip control. Other auxiliaries include the fan 
and radiator for water cooling and a double-compartment 
fuel tank for petrol and paraffin. When needed, a facing 
and pinion arranged for a power take-off can be supplied. 

The hydraulic control mechanism is shown diagram- 
matically in Fig. 1. It consists of a four-cylinder, cam- 
operated reciprocating oil pump, which is directly coupled 
to the lay-shaft of the gear-box, as indicated in the accom- 
panying drawing. This pump feeds the operating oil 
directly to a double-acting piston working in the cylinder. 
The supply of pressure oil to the cylinder is controlled by 
a valve operated by a conveniently placed handle. There 
is a compensating lever coupling to the implement and to 
the compensation pivot, so that when the driving wheels 
fall into a hollow or mount a ridge, the lever automatically 
adjusts the oil inlet valve, thereby giving the necessary 
depth correction. 

A particularly important feature is the functioning of 
the patented hydraulic linkage arrangements, when 
the implement strikes an obstruction. With a hauled 
implement the usual tendency is to raise the front wheels, 
but with the device above described the rear wheels tend 
to rise, thereby reducing the tractive effort, and through 
the operation of the differential one of the driving 
wheels will spin harmlessly and no damage will be 
done to the implement. In order to surmount any obstruc- 
tion, it is only necessary to reverse the tractor a few feet 
to raise the implement, then go forward and drop the 
implement again. In this way the only ground untouched 
is that immediately above the obstruction. 

‘Fhe rear view of the tractor, reproduced in Fig. 2, 
clearly shows the hydraulic control levers and the imple- 
ment attachments. The lever A raises and lowers the 
implement the first movement operating the oil pump, 
and so raising the implement, while a further movement 
serves to lower the implement. For tilting or levelling 
the implement the lever B is used. The two points to 
which the implement is attached are shown at C, while 
D is a drawbar of the ordinary pattern, which is used for 
pulling ordinary implements, such as harrows, binders, 
and carts. 

The tractor we have described has a weight of 164 cwt., 
and each of the Ferguson implements, which comprise a 
10in. two-bottom plough, a general cultivator fitted with 
seven tines, a three-row ridger, and a three-row culti- 
vator with nine tines, weighs about 24 cwt. Either 
steel wheels or pneumatic-tired driving wheels for road 
work can be provided. 





“ Te. 
% tol beso! 
















Kig@y | 
vi ‘S a | 


=f 
> gt md 







aS | 

















FIG. 2—REAR VIEW OF TRACTOR 
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Rail and Road. 


THe German State Railways have on order a stream- 
lined coal-dust-fired express locomotive which is expected 
to have a speed of 175 kiloms. per hour. 


A BRIDGE reconstruction scheme is to be undertaken 
by the Newcastle Corporation, and tenders for the Jesmond 
Dene and Chillingham road bridges will shortly be invited. 

An order for-thtee. 350 B.H.P. “‘ English Electric ” 
Diesel-electric units has been received from the Southern 
Railway for Diesel-electric shunting locomotives to be 
built by the railway company. 

Tue London and North-Eastern Railway proposes to 
improve and modernise its stations between Liverpool- 
street and Hertford, Stratford and Shenfield, and on the 
Enfield Town, Palace Gates, and Chingford branches. 


In order to cater for a growing residential district, 
the L.M.S. Railway has decided to provide a new passenger 
station at Middleton Road, midway between Heaton 
Park and Crumpsall, on the electric line from Manchester 
(Victoria) to Bury. 

A COLLISION occurred on Friday, August 14th, in the 
tunnel at Queen-street Station, Glasgow, between a loco- 
motive and an empty train being shunted into the tunnel 
by a light engine. The light engine was derailed and held 
up traftic for some time. 

Ir is announced that the Moray and Nairn Joint County 
Council has resolved to proceed with the erection of a 
new road bridge across the river Findhorn, at a cost of 
£42,906, provided that a grant of 85 per cent. is given 
by the Ministry of Transport. 

Ir is announced by the London and North-Eastern 
Railway that several cranes at the King George and 
Alexandra Docks, Hull, are to be equipped with special 
‘* Barnard” grabs to facilitate the discharge of scrap 
metal. Similar grabs, we may recall, were recently installed 
at the company’s West Hartlepool docks. 

WE are given to understand that the Air Ministry is 
endeavouring to promote an amicable settlement in the 
dispute between the railway companies and certain 





British air lines over the booking of Continental air | P® 


passages. The railway companies decline to allow their 
ticket agencies to book passages by air routes other than 
those of Imperial Airways. 


REFERRING to a recent collision between a tram car 
and a lorry laden with gas cylinders, after which about 
twenty people were affected by hydrocyanic fumes, our 
contemporary, The Autocar, 8 ts that when dangerous 
cargoes are carried on the @ special danger signal, 
similar to the special dangerous cargo flag, laid down for 
marine use, should be carried on the vehicle. 

Tue London Passenger Transport Board has approved 
plans for the reconstruction of Sloane-square Station, 
which was first opened in 1868, soon after the first section 
of the District Railway began operation. It is the pat 
station on the District line, and the improvements include 
the installation of two escalators to the platforms, which 
are to be lengthened. The station building is to be brought 
forward to the building line of Sloane-square. 

Ir is planned to spend nearly £100,000 on improving 
the lighting of Birmingham’s main traffic thoroughfares. 
The scheme ultimately involves the provision of nearly 
4000 mercury vapour discharge lamps, and affects nearly 
200 miles of roads in the city. When installation is com- 
plete, all the arterial roads leading from the city centre 
will be lighted by the electric discharge system, as well 
as a considerable length of secondary traffic routes. 


By accelerating the 10 a.m. “ Royal Scot” express 
from Glasgow (Central) and Edinburgh (Princes-street) 
to arrive Euston at 5.25 p.m., the L.M.S. Railway will 
inaugurate this autumn the fastest journey time which 
has ever applied by rail from Glasgow to London. The 
change will come into effect commencing with the winter 
train services on September 28th, and represents an 
acceleration of fifteen minutes over last winter’s timing. 


Tue divisional general manager of the North-Eastern 
area of the London and North-Eastern Railway, Mr. T. 
Hornsby, has retired owing to the fact that he has been 
appointed chairman of the Durham Coal Sales Control 
Committee. His successor will be Mr. C. M. Jenkin Jones, 
who is the North-Eastern area superintendent and freight 
rolling stock controller. Mr. Jones will be succeeded 
by Mr. 8. T. Burgoyne, the North-Eastern area passenger 
manager. 

A contract for the construction of fly-unders at 
Neasden West and on the Stanmore line has been placed 
by the London Passenger Transport Board with the 
Cleveland Bridge and Engineering Company, Ltd., of 
Darlington. Trains ing to the Stanmore branch 
line will cross under the up tracks of the main line through 
a short tunnel. Trains ing between Wembley Park 
Station down tracks pnd een Be depot will cross under 
the up tracks. 

THe members of the Buenos Aires Association of the 
Institution of Civil ineers recently visited the Paso 
Burgos road bridge, which is being built over the Buenos 
Aires South Dock. According to the Railway Gazette 
the new bridge will consist of three spans and is 173 m. 
between abutments. The central span is of the rolling 
lift type, with a clear span of 42-50m. The three spans 
are of high-tensile steel, and the structure, which was 
fabricated in Germany, is now ready for erection. The 
bridge will carry a road 18m. wide, with six lanes of 
traffic, flanked by two footpaths, each 3 m. wide. 


Loapine was completed on Monday, August 24th, on 
board the Lamport and Holt steamer ‘“ Bonheur,” at 
Birkenhead, of the first equines of the £3,000,000 order 
placed with Metropolitan-Vickers, Ltd., for the electri- 
fication of the Central Railway of Brazil. This shipment, 
says the Journal of Commerce, consists of one three-coach 
train and comprises one motor coach and two trailer 
coaches, assembled with all the electrical gear and bogies 
ready for service. Seventy-nine similar units comprise 
the complete equipment, and regular shipments will be 
made of these units as and when they are ready until the 
autumn of 1937. 





Miscellanea. 





TxeE known oil resources of the U.S.S.R. are estimated 
at more than 3000 million tons. 


A NEw factory for the manufacture of plywood is being 
constructed at Trafford Park, Manchester. 


gee timber is to be used by the Admiralty for 
the blocks and shores of the new Singapore graving dock. 
Some 3800 blocks, weighing about 700 tons, are to be 
employed. 

Mr. J. L. Barep has presented his first television 
apparatus to the Science Museum, South Kensington. 
It was made from old bicycle , cocoa tins, cheap 


— lenses, sealing wax, string, at a total cost of 
8, 8d. 
Protin is being used in Germany to replace gum arabic 


in gum-bichromate photographic print processes. Pectin 
sensitised with bichromate of potash is reported in the 
Chemical Trades Journal and Chemical Engineer, not only 
to be more sensitive to light than is sensitised gum arabic, 
but to produce good pictures with black and red pigments. 

We hear that the Bolton transport undertaking is con- 
sidering vehicles for replacing existing tram services. 
Whether trollybus or oil-engined motor bus will be used 
is the subject of much argument. The Chairman of the 
——- Committee we. Ta to the oe vere if 
e ity costs more than }d. unit oil-engined bus 
will be cheaper. si 

Tue Institution of Electrical Engineers has made the 
following 1936 awards: The Ferranti Scholarship of 
annual value £250, tenable for two years, to Mr. W. E 
Harper, of Birmi University; and the Swan 
Memorial Scholarship of annual value £120, tenable for 
one year, to Mr. D. H. Thomas, of the Metropolitan- 
Vickers Electrical Company, Ltd. 


In connection with the Blackpool autumn illuminations, 
café proprietors and shopkeepers are being invited by the 
Corporation to a illumination displays for 
prizes up to £175. Corporation is offering to supply 
electricity for temporary illumination schemes at 14d. 
r unit, and offers to lend on hire decorative shades, 
strip lighting, and floodlighting projectors. 

Ir is reported in the Electrician that about £25,000 is 
to be spent on the installation of additional automatic 
traffic signals of the British pattern in Sydney by the New 
South Wales Transport Department. After investigations 
made oversea Mr. Maddocks, Commissioner of the Depart- 
ment, considers that the British vehicle-actuated system 
is superior to the American fixed time cycle system. 


Srzam power stations are to be constructed at the 
Bulgarian State coal.mines at Pernik. At first one power 
station, with a capacity of 5000 kW, is to be built, and later 
its capacity is to be doubled. According to the Electrician, 
this decision has been influenced by the desire to,.promote 
a larger consumption of Bulgarian coal, but it is also bound 
to have a considerable effect on the future of the irrigation 
schemes in which American capital is invested. 


It is stated by the Petroleum Times that National Oil 
Refineries, Ltd., a subsidiary of the Anglo-Iranian Oil 
Company, is just about to place orders involving an 
expenditure of over £100,000 for a major modernisation 
programme at Llandarcy refinery, near Swansea, at which 
is refined a large proportion of the total amount of crude 
petroleum which reaches this country from all sources. 
The new equipment to be installed will consist of a com- 
bined atmospheric and vacuum distillation unit, havi 
a capacity to handle approximately 300,000 Imperial 
gallons of crude oil per day, and producing a full range of 
products. 

A BRACKEN breaker, invented by Captain V. H. Holt, 
of Kirbymoorside, Yorkshire, was recently demonstrated 
at Westerdale Moor, North Riding. According to The 
Times, the appliance consists of a heavy steel bar of square 
section, fitted with two bearings and shackles for attach- 
ment to horse traces. The bearings enable the bar to 
revolve as the implement is dragged over moorland by 
the horse. The bar revolves over rocks and other obstruc- 
tions on the ground, and serves to break or bruise all young 
bracken shoots over which it passes, and to damage them 
so as to prevent further growth. Further trials are to be 
made in Scotland with four of these breakers. 


THE second International Congress of the International 
Association for Testing Materials will be held in London 
from April 19th to 24th, 1937. The object of the Congresses 
held by the Association is to obtain international co-opera- 
tion in the study of materials and their testing, and to 
provide facilities for the exchange of views, experience, 
and knowledge, with regard to all matters connected 
with this subject. The London Congress should be of 
considerable scientific and industrial importance, par- 
ticularly in view of the length of time which has elapsed 
since the study and testing of materials were last reviewed 
on an international basis. The proceedings will be based 
on selected papers which, by Invitation of the Group 
Presidents appointed by the Permanent Committee, 
have been contributed by leading authorities in their 
respective fields in the principal countries throughout 
the world. Most of these invitations have been issued and 
approximately 150 papers are already promised. 

THERE are signs of renewed .interest and activity in 
matters relating to broadcasting ,development in India. 
There is at present a medium wave station at Bombay, a 
similar one at Calcutta, and a.small medium wave station 
at Madras. On account of low antenna powers and atmo- 
spheric disturbances during six months of the year, the 
area covered by the stations is limited. The service at 
Bombay and Calcutta was started in 1927, being organised 
as @ private commercial monopoly ; when this arrangement 
collapsed the Government of India took over the service. 
The real reason for the slow progress in broadcasting is 
the lack of appreciation both by the public and by the 
different authorities in India, of the value and poten- 
tialities of broadcasting. But the period of standstill 
appears to have ended, and some progress, though slow, 
has been made during the last two years. The Calcutta 
station has been able to run a short wave transmitter, 
in addition to the main medium wave transmitter. 





Air and Water. 


Tue first of eighteen oil tankers ordered in British 
shipyards by the British Tanker Company, ran her trials 
off the Tyne last week and reached a speed of 12} knots. 
She is the “ Bristol Fame,” constructed by Swan, Hunter 
and Wigham Richardson, Ltd., at Walker-on-Tyne. 


Ar Southampton docks on Saturday, August 22nd, 
no fewer than thirteen liners and eleven cross-Channel 
steamers were dealt with in twelve hours. Between ten 
and twelve thousand passengers passed through the port, 
and twenty-seven special trains ran to and from Waterloo. 
Nearly 300,000 tons of shipping were dealt with. 


A new record for an oil-engined aeroplane was set up 
during the week-end by the Junkers “‘Ju 86” mail- 
carrying twin-engined aeroplane “ Biickeburg,” which 
left Dessau at ten o’clock on Saturday evening, and, 
flying non-stop, arrived at Bathurst, Gambia, at 4.30 on 
Sunday afternoon, covering the 3728 miles in 18 hours. 


On Monday, August 24th, H.M.S. ‘‘ Keith,” the Flotilla 
Leader of the 4th Destroyer Flotilla, Mediterranean 
Command, was in collision in fog in the Channel with the 
4410 tons Greek steamer ‘“ Antonis G. Lemos.’ The 
Greek ship sank and the “ Keith” was damaged in the 
bows, but was able to make for Portsmouth under her 
own steam. There were no casualties. 

FoLtLowine an i jon of the Cunard-White Star 
liner “‘ Majestic ” at Southampton, on Thursday, August 
20th, the Admiralty has purchased the liner for conversion 
to a training ship. It is stated that the liner will be 
stationed at Rosyth, where she will remain until the 





*| naval training establishment which is to be built under 


the national defence programme is completed. 

Tue airship “ Hindenburg,” after establishing a re- 
fuelling record of 5 h. 20 min., left Lakehurst, New Jersey, 
at 7.33, London time, on Thursday morning, August 20th, 
and by arriving at Frankfort-on-Main at 3.02 a.m. on 
Saturday morning, August 22nd, she created a new record, 
making the round trip in 1214 hours, both voyages from 
Germany to America and back being made within one 
week. 

Ir is recommended by Major-General Edward Markham, 
Chief of Army Engineers, that in order to make New York 
Harbour safer for the “‘ Queen Mary” and other very 
large liners, approximately £500,000 should be spent on 
widening and deepening the channel leading from the 
sea to the piers built on the banks of the river Hudson. 
This recommendation is being considered by the Senate 
Commerce Committee. 

Iw consequence of the vacancy caused by the appoint- 
ment of Engineer Vice-Admiral Sir Harold Brown as 
Director-General of Munitions Production and a member 
of the Army Council, and the appointment of Engineer 
Rear-Admiral George Preece to be Engineer-in-Chief of the 
Fleet with the rank of Engineer Vice-Admiral, Engineer 
Captain G. G. P. Burt has been promoted to Assistant 
Engineer-in-Chief of the Fleet. 

Wiru the delivery of the last batch of ten Miles “ Hawk” 
two-seater, dual-control training aeroplanes with Gypsy- 
Major engines and two “ Nighthawk” four-seater com- 
munication aeroplanes with Gypsy-Six engines, ordered 
for the Rumanian Air Force and the Rumanian Air 
Ministry respectively, which were recently flown to 
Bucharest, the first Rumanian order for military machines 
secured by a British firm has been completed. 


Tue latest list of registered civil aircraft issued by the 


ving | Air Ministry shows that the leading countries and the 


number of their registered aircraft are in the following 
order :—United States, 9037; France, 2186; Germany, 
1809; Great Britain, 1758; Italy, 385; Canada, 338 ; 
Australia, 263. The number of civil aircraft registered 
under regular air transport companies in the leading 
countries is :—United States, 445; France, 193; Great 
Britain, 166 ; Germany, 150; Australia, 99; Italy, 82. 

SurpPrne subsidies for the present financial year have 
been increased by the Japanese Government to over 
fourteen million yen. The Journal of Commerce says 
that the Japanese Minister of Transport recently announced 
a new construction programme, under which an age limit 
of twenty-five years has been fixed, and 21-7 per cent. of 
the Japanese fleet is twenty years of age or over. Shipping 
circles are dissatisfied with the scheme, as it only provides 
for the replacement of ships twenty-five years old, and not 
for any additional construction. This year some 57,000 
tons will be scrapped as obsolete under the scheme, and 
the total to be withdrawn for this reason will increase to 
@ maximum of 470,000 tons in 1944. New construction 
completed in the year ended July 1st amounted to 130,000 
tons. Among the new construction in hand are two motor 
ships for the Japan-London-Hamburg service. The 
owners are asking for a larger subsidy for these ships, 
which are to have a speed of 20 knots, a fact which 
naturally increases the cost of building. 

WuEN the Cunard White Star liner ‘“ Queen Mary ”’ 
sailed. from: Southampton on Wednesday, August 19th, 
it was unofficially stated that the builders, John Brown 
and Co., Ltd., had waived certain retrictions on the use 
of the full horse-power of the ship which had hitherto 
been imposed in connection with the firm’s guarantee, and 
a fast voyage was predicted. Expectations were realised 
when the ‘‘ Queen Mary ” passed the Ambrose Lightship 
at 11.12 p.m. on Sunday, New York Daylight Saving 
Time, or 4.12 a.m. Monday, British Standard Time, 
having made the 3097-mile crossing from Cherbourg in 
4 days 7 h. and 12 min., at an average speed of 
30:01 knots. The passage from Bishop’s Rock to the 
Ambrose Lightship is a steaming distance of 2907 miles. 
It is officially stated that the “‘ Queen Mary ” made this 
course at an average speed of 30-14 knots, the time being 
4 days 0 h. 27 min. The “ Normandie’s ” performance 
on her maiden voyage over the Bishop-Ambrose crossing, 
when she steamed 2971 miles, was 4 days 3 h. 14 min., at 
an average speed of 29-94 knots. The Blue Riband and 
the Hales Trophy were awarded to the “ Normandie’ 
for her average speed between the Ambrose Lightship and 
the Bishop’s Rock of 30-31 knots, and it is that speed which 
now has to be exceeded by the ‘‘ Queen Mary ”’ in order to 
gain the Blue Riband. 








MALLINSNVEL OCIGVY NOISGIAZIZL GHivg sHL MELLINGNVYEL NOISIA “I'S -INOOUYW BZHL JO SEDVLIS AONENOSZYA HOI 


¥UENNYIS Willd ONIMOHS O1GNIs Guiva B2HL V4UEWYD NOULINA ONIMOHS O1GNLS ‘I'W'S - INOOUYAW 3HL 


“ENGINEER 


= 
= 
e 


(‘11g 260d ove uoudtwoeep 40,7) 


GQOVIVd VHAUNVXDTIV LV NOILVLS NOISIAGTAL NOGNOT GQHL 








Ava. 28, 1936 





THE ENGINEER 





209 








Che Engineer 


AUGUST 28, 1936. 


Vou. CLXII. No. 4207 








Contents. 


THE ENGINEER, August 28th, 1936. 

A SEVEN-DAY JOURNAL RE PGT SR Oe PP oF 
THE ART OF GEAR DESIGN. No. VII. (Illus.) . 
SOIL MECHANICS AND FOUNDATION ENGINEERING. NO. Ii. ... 
STRESS AND STRAIN IN A THIN ELLIPTIC CYLINDER UNDER 

INTERNAL PRESSURE. (Illus.) 2 
A BUTTRESSED DAM BUILT IN 1747. (Iilus.) 
KEMSLEY PAPER MILL. No. III. (Illus.) ... 
Sixty YEARS AGO s 





‘(lus.) “LD 206 


HYDRAULICALLY OPERATED | FARM Macuineny. 
RAIL AND RoaD... ... 207 
WE con Get ons ase. | cee” Sen 207 


AIR AND WATER... ... 
LEADING ARTICLES— 
Is it Possible ? ... : 
Locomotive Pow 2 
THE —_—; AL CONSTRUCTION OF THE GENE RAL c ‘ONIC SECTION. 
(I 2 


LITERATURE 
THE LONDON TELEVISION STATION. 
LETTERS TO THE EDITOR— 
A Challenge er 
Electric Traction. on Suburban Lines ... 


(Illus.)... .. 


Subject Indexes 2 
FINAL REPORT OF THE STEEL STRUCTURES RESEARCH COMMITTEE 4 
INTERNATIONAL MEETING OF NAVAL ARCHITECTS 2 


OvTpooR ELECTRICAL EQUIPMENT AT PORATION, ! 
KETTERING. (Illus.) ; 
AN AMMETER FOR STRAY Gunners. (iitus.) 
TRUOK SWITCHGEAR. (Illus.) ... ... 0 ... ces os 
THE INDIVIDUAL DRIVE oF ‘Live Rous. Ga) 
CANADIAN ENGINEERING NEWS $i 
MARKETS, NOTES AND NEWS 
CURRENT PRICES FOR METALS AND FUELS ... 
FRENCH ENGINEERING NOTES 
BeitisH PATENT SPECIFICATIONS. 
FORTHCOMING ENGAGEMENTS 
PERSONAL AND BUSINESS ANNOUNCEMENTS . 
CONTRACTS AND ORDERS 
LAUNCHES AND TRIAL TRIPS 





SIXTEEN-PAGE SUPPLEMENT—* THE METALLURGIST.” 








NOTICES TO READERS. 


oa should Sy yO THE _ in = 
imper, or mutilated condition. giving prom 
information of the fact to the Publisher with ny pee of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered , 
can be remedied by obtaining the paper direct from this office. 
*,* For Subscription rates, see page 2 of Advertisements. 
*.* All letters intended for insertion in THE ENGINZER or —— 
proceed oy Sfem mg be the name ‘proof of ood faith, No nti 
publication, as a proof o. fa (0 notice 
ean li whe cf mene eee 
bd .* No undertaking gam be piven t fturn draingt OF manscrit 
* correspondents are therefore requested to keep copies. 
CHANGES OF ADDRESS. 
* Will subscribers please note that in all advices regardin, 
“folie 0b eden ie ae a ee ae dress, as 
our lists are kept alphabetically by towns. Advices of this nature 
should reach us by the first post Wednesday morning prior to the 


ae eee ee 


changes 








Che Metallurgist. 


THE AUGUST NUMBER OF 
THE METALLURGICAL SUPPLEMENT TO 
‘““THE ENGINEER” ACCOMPANIES THIS ISSUE. 








IS IT POSSIBLE ? 


For the past four or five years Mr. Edgar C. 
Thrupp, of Vancouver, has been re-examining the 
essential data on which our existing theories of 
the physical universe are founded. His labours, 
rendered possible, we infer, by adequate leisure for 
their pursuit and by a wide knowledge of many 
branches of science, have resulted in the discovery 
of what he claims to be a “ key ” to the mystery 
of the universe of vast, fundamental applicability. 
With that “ key ” he has abolished not only Newton 
but Einstein as well and apparently every other 
philosopher who previously has theorised on the 
causes of natural phenomena. It provides him with 
new explanations of phenomena already “ under- 
stood” and with explanations of numerous 
phenomena which previously had not been satis- 
factorily or at all explained. In his letter headed 
“A Challenge ’’ which we publish elsewhere in 
this issue he plays a high stake. His theory or 
“key ” sheds light, it seems, on the origin of earth- 
quakes and auroras and enables him to forecast 
the dates of their occurrence, and something of 
their magnitude, with almost the certainty with 
which astronomers predict eclipses. There will, 
he says, be an earthquake period reaching its 
maximum intensity about November Ist and first- 
class auroras with magnetic disturbances during 
the periods August 30th-September 7th and 
November 11th-26th. In a covering letter to us 
he details twenty other subjects or problems which 
are included in the list of phenomena which his 
“key ” has enabled him to explain. They cover 
a wide range. He can, he says, explain the reason 
for the rotations in the universe, the constitution 
of the ether, the mechanics of spiral nebuls, 
radiation, radio-activity and electricity, the forma- 
tion of solar systems, the internal constitution of 








the stars, the geological evolution of the earth, the 
structure of atoms, the origin of spectra, sunspots 
and cosmic rays, and the cause of cyclones. In 
addition his “key” requires us to revise the 
kinetic theory of gases, the law of gravitation and 
our conception of combustion and chemical action. 
Until Mr. Thrupp discloses the nature of his 
“key,” as he promises soon to do, let us at least 
refrain from being facetious. Without committing 
ourselves for the moment either to supporting or 


iz | detracting from his views let us ask ourselves 


calmly whether at this late date it is possible to 
discover some such widely fundamental key to the 
mystery of natural phenomena as Mr. Thrupp 
claims to have found. Fifty or sixty years ago the 
answer to that question would have been an un- 
compromising No. The history of physical science 
since then teaches us to approach it cautiously. 
Of all the lessons taught by a study of modern 
physical science the most certainly true at the 
present moment appears to be the fact that the 
Newtonian philosophy provides at the best but an 
approximate guide to the causes of natural pheno- 
mena. Its inevitable, logical development forced 
us to adopt the conception of the luminiferous ether 
and a multitude of other ethers possessing mutually 
contradictory properties. Einstein, to the great 
relief of perplexed physicists, abolished the neces- 


| sity for that conception and in so doing wrought a 


complete revolution in our outlook on the physical 
universe. Mr. Thrupp now promises us another 
revolution of presumably equal order. Is it rational 
to believe in the possibility of two such funda- 
mental upheavals in the space of twenty years or 
so? Let us put this question in another form. Is 
it rational to suppose that the idiosyncrasies of the 


- | Newtonian ether are the only idiosyncrasies of the 


Newtonian philosophy ? If there are others will 
they, when we follow them up, lead us to the same 
conclusions as Einstein reached or to some other 
conception of the physical universe as revolutionary 
as that embodied in the theory of relativity and 
antagonistic to it? We cannot at present answer 
the second part of this question with any degree of 
certainty but to the first part the answer is not in 
doubt. At several points the Newtonian philo- 
sophy presents us with idiosyncracies as marked 
as that attacked by Einstein. Consider Newton’s 
conception of time as a uniform flux constantly 
flowing independently of all other circumstances 
of the universe. The most elementary charac- 
teristics of a flux—magnetic flux or the flow of a 


-| fluid for example—embody the ideas of direction 


and velocity. On these vital aspects of the flux 
of time Newton’s philosophy is silent. Neverthe- 
less we are entitled to inquire in what direction 
and at what velocity the flux of time is flowing. 
Newton saw it merely as a uniformly moving back- 


- | ground against which natural phenomena occurred 


and was indifferent—or at least indefinite—con- 
cerning what became of it after it had passed off 
the restricted stage on which his attention was for 
the moment concentrated. Yet all not blinded by 
dogma must ask themselves whether the flux of 
time is unidirectional like a river flowing between 
its banks or whether it is rotative and therefore 
recurrent or whether—apparently the most rational 
supposition—there is a centre or origin of time 
from which the flux proceeds radially and uni- 
formly in all directions. As for the velocity of 
time are we to abandon the idea as fatuous simply 
because at first sight it presents us apparently 
with a non-dimensional quantity, time divided 
by time ? Is it not just possible that following up 
this idea of the direction and velocity of the flux 
of time we may arrive at a new theory of the 
universe, a theory which may perhaps lead us to 
the same conclusions as Einstein’s but by a more 
direct and easily followed route ? Consider next 
the colossal impudence of Newton’s second law. 
It asserts that the future movement of a moving 
body is completely determined by the velocity 
which it possesses at the present moment and the 
forces which are about to act on it and will act 
upon it later. In other words it does not affect the 
problem in the least how the body came to acquire 
its present velocity. Its past history is of no con- 
sequence in determining its future ; only its present 
state and its future experiences count. This 
“principle ’’ pursues usremorselessly throughout the 
whole field of physical science. Are we compelled 
to adopt it ? Is there no escape from the conclu- 
sion that if we abandon it we must abandon all 
attempts at the analysis of physical phenomena ? 
Only by adopting it, apparently, can we avoid the 
necessity of embodying in that analysis a know- 
ledge of the past history of the body extending back 
to the time when the universe was in the con- 
ditions set forth in the nebular hypothesis. That 








fact should by itself raise in our minds a suspicion 


regarding the validity of the principle. If we 
discard it as being convenient rather than rational 
what shall we put in its place? We can at least 
answer that it would be something which would 
present us with a theory of the physical world 
totally different from Newton’s and possibly equally 
distinct from Einstein’s. The second law of 
motion is no less dogmatic in another sense. 
What, we would ask, is friction? Innumerable 
answers have been and could be given but there is 
not one of them which does not beg the question. 
Have we real evidence that there is any such thing 
physically as friction? Is it possible to disprove 
that it is other than a mere fiction—adopted as 
arbitrarily as the conception of ether—which was 
introduced in order to account for the fact that in 
no phenomenon ever observed by man has Newton’s 
second law been seen to be fully obeyed? It 
does not pass credibility that laws of motion 
which refused to recognise friction could be devised 
and that those laws would explain in their own way 
the various physical effects which we are accus- 
tomed to ascribe with so much self-assurance to 
the action of that mysterious and, in some respects, 
largely ‘“‘ lawless’ entity which we call friction. 
It is certain that such laws would yield a philo- 
sophy greatly at variance with Newton’s and 
Einstein’s. 

We do not know Mr. Thrupp or the nature of 
the “key” to the physical universe which he 
claims to have discovered. It may be that he is 
merely a modern astrologer versed in the current 
theories of orthodox science. It is possible that 
the letter which he has sent us is primarily an 
ingenious means of attracting attention to his 
forthcoming book although his good faith in that 
respect seems to be proved by his willingness to 
risk the bad effect which the failure of his forecasts 
of auroras and earthquakes in the immediate 
future would have. It may, again, be possible to 
prophecy the occurrence of auroras and earth- 
quakes on the dates mentioned with sufficient 
certainty from the laws of chance without relying 
in any way upon the discovery of a new theory 
embracing their cause within its wide scope. When 
however we have said all we can in Mr. Thrupp’s 
disfavour we must still admit that our native 
caution and scepticism will not carry us beyond a 
certain point. To the plain question, Do we 
believe in the possibility of the existence of such a 
“key ” to the mysteries of the physical universe 
as Mr. Thrupp claims to have discovered, we must, 
on rational grounds free from sentiment and bias, 
reply simply that we do. 


Locomotive Power. 


WEN discussing Sir Herbert Gresley’s new 
locomotive “‘ Green Arrow ”’ in our issue of July 
3rd, we expressed the opinion that it is the most 
powerful engine running on ten wheels on British 
railways. We did not expect that statement to 
pass unchallenged. Never, we believe, in the 
whole history of the locomotive has anyone ever 
claimed that an engine was the most powerful 
without subjecting himself to a retort from some 
one else in favour of another engine. That is 
inevitable, and will remain inevitable till one 
accurate method, and one only, of estimating 
the power of locomotives is universally adopted. 
One thing is quite certain. The familiar “ tractive 
effort ” does not, and cannot, show the power of 
an engine. We may go further and say that 
tractive effort as usually computed is nothing 
more than a purely nominal value based on 
assumptions which may, or may not, be correct. 

We all know that the estimated tractive effort 
of the steam locomotive is based on the cylinder 
and driving wheel dimensions. From these par- 
ticulars the tractive effort available at the cylinders 
for each pound of mean effective pressure on the 
pistons can be quite properly and correctly 
obtained. But since tractive effort is assumed to 
be the effort exerted at the rim of the driving 
wheels it follows that a factor must be found which 
will make allowance both for the probable mean 
effective pressure at maximum cut-off, and, at 
the same time, make an additional allowance for 
the frictional resistance of the machinery. This 
factor is invariably stated when the tractive 
effort of a locomotive is given. Its amount 
varies between 75 and 85 per cent. of the boiler 
pressure. This factor, say, 0-85, is derived from 
two main considerations ; one is that the cut-off 
in full gear is such that the mean pressure is equal 
to 0-92 of the maximum steam pressure, and the 
other that the mechanical resistance of the 
machinery absorbs 0-08 of the indicated tractive 
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effort, meaning, in other words, the mechanical 
efficiency is 92 per cent. Clearly, this figure can 
only be realised if the cut-off is sufficiently long 
enough to give the assumed mean pressure and, 
as a matter of fact, that would require a full gear 
admission rate of very nearly 90 per cent. Ina 
similar manner, if the co-efficient 0-75 be used, 
the corresponding full gear cut-off would have to 
approximate 70 per cent. to realise the necessary 
mean pressure. 

Butthe mean pressurefactor, asalready observed, 
includes machine friction, so that the tractive 
effort at the rim of the drivers may be computed. 
The maximum tractive effort, however, thus 
derived is simply the actual pull at the rails that 
an engine can give when starting a train at zero 
speed, and under these conditions it is hardly a 
question of “ power”; it is merely tractive effort. 
When we measure power we are on an entirely 
different footing; we have now to consider the 
rate of doing work. As soon as the locomotive 
moves, many factors come into play. The indicated 
tractive effort begins to fall, gradually at first, 
being influenced principally by the valve gear ; 
but later there comes the point when the boiler fails 
to meet the steam demand. That means that the 
cut-off must be shortened so that the cylinders take 
only that weight of steam which can be furnished at 
full pressure. Hereafter, “notching-up” must 
take place with each increment in speed, its 
extent being governed by the steaming capacity 
of the boiler. In other words, we see that as the 
speed rises the importance of boiler capacity 
increases. The foregoing, we think, shows 
that tractive effort is, as we have already said, 
purely a nominal value and would be entirely 
misleading were it not for the fact that the so-called 
mean pressure factor is always given. 

The percentage of the estimated tractive effort 
available at speed depends upon the boiler and 
the greater the steaming capacity in relation 
to that of the cylinders the higher will be the 
proportion of the rated tractive effort available 
at running speeds. “The most important part 
of a high-speed locomotive is its boiler capacity, 
for as the speed increases so will the demand for 
steam, the distance travelled in a given time being 
greater, and the train resistance augmented, con- 
sequently larger cylinders are required, and, there- 
fore, steam must be more rapidly provided.” 
We quote from Sir John Aspinall’s report on 
“Express Locomotives,’ communicated to the 
International Railway Congress, 1895, and his 
words are as true to-day as they were when 
written. The power that a locomotive can develop 
evidently depends upon the tractive effort made 
available by the boiler capacity and the speed 
obtaining under any given conditions. Broadly, 
the possible power will be determined by the 
ratio which the tractive effort bears to the evapora- 
tive heating surfaces, though, when making such 
a comparison, due regard must naturally be given 
to the area of the fire-grate, as on this depends the 
evaporative value of the heating surfaces. Bearing 
these facts in mind, we claim that, when appraising 
the power of the new North-Eastern 2-6-2 type 
locomotives, our comment was justified. 








The Mechanical Construction of 
the General Conic Section. 
By W. R. CRAWFORD, M.Sc., Ph.D., Wh.Sch. 


THERE are many variations of the simple trammel 
mechanism for the mechanical construction of the 
ellipse, but a mechanism for constructing either the 
parabola or hyperbola is rarely, if ever, seen. In 
this connection it has occurred to the writer that a 
mechanism may be constructed which, by suitable 
proportioning of the links, will describe the parabola, 
ellipse, or hyperbola; in fact, a mechanism to 
generate the general conic section. 

To understand how such a mechanism may be 
built up consider first the general polar equation of a 
conic section of which the focus is the pole. 


1 , , ; 
a heidae where / (Fig. 1) is the semi- 


1 
latus rectum and e the excentricity of the curve. 
If F N (Fig. 1) be taken as the positive direction of 
the initial line and the vectorial angle be measured 
clockwise, then the equation becomes : 
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yor 1+e eos 9 (1) 
Next consider the polar equation of the limagon. 
In Fig. 2, F P=r=a+b cos 9, or rewriting : 
re 1+6/a cos @ 


Comparing equations (1) and (2) it is evident that 





a curve whose polar radii are the reciprocals of those 
of a limacon will be a conic section. In other words, 
the conic section is an inversion of the limagon. It 
follows immediately that the mechanism required to 
describe the general conic section is a mechanism 
which describes the inverse of a limagon. 

The basis of the mechanism must therefore be 
some arrangement for drawing a limacon and such a 
mechanism is shown in Fig. 3. 

It consists of a bar F R pivoted at F carrying a 
sliding sleeve PQ. This sleeve is anchored to the 
pivot O by a link 0Q of length 0/2. When 0Q is 








its use for the measurement of dielectric losses at 
high voltages the power factor of cable dielectric 
was greatly reduced, and as a result the new 
cable seldom suffered failure from overheating. 
Accurate measurement of dielectric losses also 
showed that the power factor often increased with 
increasing applied voltage after a certain critical 
voltage had been passed, and this anomaly was soon 
traced to the presence of voids. Ionisation by collision 
is shown to take place in such voids when the stress 
across them reaches the breakdown strength of the 
gas contained therein. This discharge gives rise to 
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rotated, any point P on the sleeve describes a limagon. 
To complete the mechanism it is now only necessary 
to superimpose on the mechanism of Fig. 3 some 
arrangement which will give a mechanical inversion 
of the path traced by P. This may be done in several 
ways; for instance, by using Peaucellier’s linkage 
or Hart’s linkage, but the writer finds that neglecting 
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FIG. 4 


the inconvenience of sliding pairs the mechanism 
of Fig. 4 is most satisfactory. 

With this arrangement, the locus of K is a conic 
section given by the equation : 

F K=c?/F P, or 
il c/a 
~ 1+6/a cos 9 
If b/a = 1 we get an ellipse, parabola, or hyperbola 
respectively of semi-latus rectum c*/a. 

While the outline given above is academic it is 
interesting to see that such a mechanism may be 
constructed, and there is no doubt that with some 
careful design a quite practical instrument might be 
evolved. 
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Dielectric Phenomena in High-voltage Cables. By 
D. M. Rosryson. London: Chapman and Hall, 
Ltd. Price lis. 

Tis is one of the volumes belonging to the series 
of monographs on electrical engineering, published 
under the editorship of Mr. H. P. Young, Head of the 
Electrical Power and Machinery Section at the 
Polytechnic, London. The aim of each monograph 
in the series is to give a modern orientation of a 
particular subject within the confines of a small book, 
thus obviating the necessity for searching through 
the transactions of innumerable societies. The present 
monograph on dielectric phenomena in high-voltage 
cables is based, to a large extent, on work carried 
out by Dr. Robinson in conjunction with others in 
the laboratories of Callender’s Cable and Construc- 
tion Company, Ltd. While the phenomena discussed 
are probably to be found in a modified form in many 
types of dielectric, the book is confined to dielectrics 
in general use in modern cables designed for pressures 
of 11,000 volts and above, namely, paper impregnated 
with mineral oil with or without the addition of 
rosin. 

It is shown that during the last fifteen years 
requirements have increased in severity, and electric 
stresses in cables have had to be greater. Cable 
making as an art has had to be assisted by research, 
which the present volume describes. The work on 
void formation, barrier action, and surface stress is 
of particular interest to the cable maker seeking the 
latest information on dielectric research. The 
Schering bridge is shown to have proved invaluable 
in connection with cable investigation. Following 


FIG. 2 








FIG. 3 


an increased loss over and above that occurring in 
the impregnated paper dielectric, and the power 
factor is therefore increased above its normal or 
low-voltage value. Since it was found that the 
existence of ionisation could be detected by external 
measurements, much attention has been paid to 
interpreting the evidence of the Schering bridge 
and much useful information has been obtained, 
although this method of attack did not lead to an 
understanding of the type of breakdown most pre- 
valent in modern solid cables because the amount of 
energy involved in the initial stages of the breakdown 
is too small in a reasonable length of cable to be 
detected even by the most sensitive Schering bridge. 

The bridge measures the average power factor 
and ionisation in the whole dielectric, and is therefore 
unsuitable for detecting very local deterioration. 
Fortunately, the energy of the failure process, though 
small, is sufficently concentrated to have appreciable 
chemical and mechanical effects on the dielectric 
locally, and it has been possible for visual examination 
to succeed where external measurement has failed. 
The clues having been picked up in this way, the mass 
of evidence painstakingly collected over several years 
by many investigators can readily be interpreted and 
filled into a more or less complete picture. 

Few electrical books that have come to our notice 
within recent times make more interesting reading 
than this volume on dielectric phenomena in high- 
voltage cables. The field covered includes the tech- 
nique of testing and examination, failure by the 
tracking mechanism, failure by thermal instability, 
D.C. and A.C. phenomena, mixed breakdowns, and 
the problem of tracking, the formation and significance 
of voids, dielectric loss, barrier action, surface stress, 
and cable design. 





By J. H. 


Radio Interference and its Suppression. 
Price 


RayNER. London: Chapman and Hall. 

9s. 6d. 
Ts book deals with a subject which has come very 
much to the fore. The suppression of radio inter- 
ference is claiming a great deal of attention, for many 
are finding it difficult to receive wireless programmes 
free from extraneous noise. The author has endea- 
voured to present fundamental principles of inter- 
ference suppression rather than to collate the vast 
number of circuits and arrangements that have been 
employed for grappling with the trouble. There are 
shown to be three main classes of interference, but 
only one comes within the scope of the book, namely, 
the interference from industrial plant or domestic 
equipment. The other forms of interference are that 
from other stations or nearby listeners and natural 
interference due to atmospheric disturbances. Gene- 
rated interference is what the author mainly con- 
siders. It is shown that direct radiation is quite local 
and rarely extends more than 5 yards. Conducted 
interference, i.e., that carried by direct conduction 
from the offending source to the receiver is the least 
common form of interference. It can, of course, only 
occur with mains operated sets andisof a low-frequency 
nature, due to irregularities in the voltage, particu- 
larly with D.C. supply. Nearly all the iriterference 
met with is conducted along the mains to the house 
in which the receiver is situated, and then radiated 
from the wiring of the house on to the aerial. For- 
tunately, however, this form of interference is easily 
disposed of with the aid of suppressors. Since electric 
light mains play an important part in interference, the 
author discusses the forms of electricity supply avail- 
able. Considerable attention is paid to curing mains 
interference and to locating direct interference. A long 
list is given of the things that are liable to cause inter- 
ference and the nature of the interference is described 
in each case. There are chapters on cures at the 
source, the design of suppressing equipment, short- 
wave working, and the measurement of electrical 
interference. The book is written on simple and 
straightforward lines, and it meets a much-felt want. 
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N Sunday last we paid a visit to the Alexandra 
Palace where a television station has been 
established to provide an extended trial of the 
systems devised by Baird Television, Ltd,, and the 
Marconi E.M.I. Television Company, Ltd., in accord- 
ance with the recommendation of the Committee 
appointed by the Postmaster-General to consider the 
development of television in this country. While 
the two companies have each installed the equipment 
necessary for the vision part of the business, the 
B.B.C. has provided the sound transmitter, common 
to both systems. It has also carried out the necessary 
structural alterations to the building, and has erected 
the mast which carries the two aerials, one above the 
other, as shown in Figs. 1 and 2. The station is at 
the south-east corner of the building, and comprises 
three large halls on the ground floor, two rooms over 
them on the first floor, and the south-east tower ; 
additional space for a theatre and associated rooms 
has also been taken. The halls on the lower floor 
serve as the transmitting rooms, a film-viewing room, 
a restaurant, and kitchen, while the rooms above 
have been modified to form two large studios with 
control rooms and apparatus rooms separating them. 
Dressing rooms and make-up rooms for the artists 
are separated from the studios by a corridor. Office 
accommodation is provided in the south-east tower. 
There is a boiler house in the basement for the heat- 
ing system, at ground level a floor for the preparation 
of scenery, and on the first floor a department for the 
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FIG. 1—THE AERIALS AT ALEXANDRA PALACE 


storage of scenery, A total of 56,365 square feet of 
floor space has been leased from the Alexandra Palace 
trustees. 

The walls of the studios are covered with sheets 
of asbestos compound, which has a high degree of 
sound absorption, and as this material has a rather 
rough surface, it is covered to about lOft. from the 
floor with a protective fabric. The ceilings of the 
studios are treated with building board, as commonly 
used in broadcasting studios, while the floors are 
covered with black linoleum, over which any kind of 
flooring material may be laid, according to require- 
ments. 

Each studio has two stages, designed to suit the 
two systems, and overhead battens carry lighting 
circuits, while wall sockets provide for portable 
lighting. A large lighting switchboard in each studio 
serves for dimming the lights and for the general 
control of each circuit. Incandescent lamps are at 
present used for both spot and flood lighting, but 
modifications are contemplated with developments in 
television technique. For ventilating the studios 
extraction fans are installed in enclosures formed on 
the adjoining cannade. The fans extract the air 
through a series of gratings in the ceilings, while the 
intake for fresh air is by way of openings in the upper 
part of the windows, with filters to clean the air and 
deaden extraneous noise. During performances the 
lower parts of the windows are covered by soundproof 
shutters. 

The highest point of the television mast built on top 
of the tower is 300ft. above the ground, and the height 
of the steelwork above the brick tower 215ft. Each 


elevision Station. 


the mast, those for vision being above those for sound. 
In each case there are eight push-pull end-fed vertical 
dipoles spaced equally round the mast, together with 
a similar set of dipoles which serve as reflectors and 
avoid induced currents in the mast structure. The 
aerials are connected to junction boxes associated 
with impedance matching transformers to correct 
the aerial response. Two 5in. concentric feeders 
connect the aerial systems to the transmitters. 

The sound transmitter, Fig. 5, which radiates the 
sound accompanying the vision programme, is capable 
of operating over a band of frequencies from 35 to 
50 me/s, the working frequency being 41-5 mc/s. The 
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Fic. 2—DETAILS OF AERIALS 


output power rating is 3 kW at 90 per cent. modula- 
tion. All the valve filaments are heated by D.C. 
supplied by a motor generator set having an output 
of 300 amperes at 20 volts, the filaments of the early 
stage valves being fed through voltage dropping 
resistances. The main high-tension supply at 6000 
volts for the penultimate high-frequency amplifying 
stage, the power output stage, and the modulators, 
is supplied by a hot cathode mercury vapour rectifier, 
fed by a step-up transformer. There are adequate 
smoothing circuits. Control of the high-tension volt- 





There are six Marconi E.M.I. Emitron television 
cameras (Fig. 4) and six Emitron supply and amplifica- 
tion units, which feed two alternative channels to the 
vision transmitter. Signals from the cameras are raised 
from 0-002 volt to 2000 volts. A special unit supplies 
to the equipment all the necessary pulses for synehro- 


nisation. The signals are first amplified in a unit 
built into the camera itself, and the amplified picture 
signals then pass by a special cable to the amplifiers 
in the control room. The cameras operate under 
normal or studio conditions and no special make-up 
is required other than that needed for artistic effect. 














CAMERA 


Fic. 4—MARCON!I - E.M.I. 


If necessary, the equipment can be mounted on a 
van and the six cameras can be operated simul- 
taneously and by remote control any desired com- 
bination or sequence of pictures may be obtained. 
Amplifier channels contain units for filtering inter- 
ference from the picture signals and for applying 
the necessary synchronisation pulses to be radiated 
with them. The same equipments are employed for the 
transmission of film pictures and arrangements have 
been made to enable either positive or negative films 
to be used. Apart from the high order of definition 
(405 lines), one of the most important advantages 
claimed for the Marconi E.M.I. system is the com- 
plete absence of flicker. By the use of interlaced 
scanning the flicker frequently is raised to 50 per 
second, which is well above the limit of visual per- 
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age is obtained by a remotely operated induction 
regulator. All auxiliary H.T. and grid bias supplies 
are obtained from metal rectifiers fed from trans- 
formers and provided with smoothing circuits. The 
main controls are grouped on a control table, so that 
one operator is able to control all the power supplies 
to the transmitter. 
Three-phase power for the whole building is 
obtained from the mains of the North Metropolitan 
Electric Supply Company at 415 volts, 50 cycles, and 
is fed through a main oil cireuit breaker and distribu- 





aerial consists of a number of elements arranged around 





tion switchgear. 
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FiG. 3—ARRANGEMENT OF TELEVISION UNITS AND TRANSMITTER 


ception. The vision transmitter and its associated 
aerial radiates a linear band width of zero cycles to 
3,000,000 cycles per second, which has been made 
possible by the development of new methods of ampli- 
fication, modulation, and aerial design. 

The function of the pulse generator indicated in 
the diagram, Fig. 3, is to produce all the necessary 
pulses and frequencies for picture synchronisation 
and the operation of the cameras throughout the 
system. The generator is in two bays. In the first 
the basic frequencies are generated by multiplying 
the frequency of the supply mains or of a special 
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generator, whilst in the second bay additional ampli- 
fication occurs and multiples of the frequencies 
generated in the first bay are selected and supplied 
to the parts of the system where they are required. 

A mosaic plate in the camera receives the image 
vid the lense and creates small potential differences 
between the mosaic particles on the front of a mica 
plate and a metal plate at the back. Signals are pro- 
duced in sequence by the scanning action of a cathode 
ray beam, and are fed to the first amplifier valve, vid 
an electrical contact at the back metal plate. The 
foeus of the cathode ray beam has been reduced to 
less than 1 mm. in diameter, which enables the 
necessary delicacy of detail to be obtained. 

A four-stage head amplifier is housed in the 
camera itself, and the output stage is designed to 
match up with the characteristic impedance of the 
cable, which connects the camera to the later stages 
of amplification. The movement of the scanning ray 
is controlled electro-magnetically. The low-capacity, 
high-frequency cable carries the picture signals 
back to the amplifying racks. It also feeds the grid 
control of the scanning tube, and provides the H.T. 





Fic. 5—B.B.C. SOUND TRANSMITTER 


and L.T. supplies for the Emitron tubes and the head 
amplifier valves. After passing through the multi-core 
cable from the head amplifier in the camera the picture 
signals enter a picture illumination corrector unit, 
which adds compensating impulses to the picture 
signals to maintain a true “ black level” throughout 
the sean. 

The phase reversing unit shownin the diagram, Fig. 3, 
has been provided because it is sometimes necessary 
to televise positive prints or the negatives of films 
at will, as, for example, when there is no time to 
print a positive film. The unit consists of a single 
valve, and the output can be taken from the cathode 
or anode circuit, thus providing phase reversal. 

The mixer unit sorts out the picture signals from 
the six cameras with the help of electrical remote 
control from the producer’s control desk. The unit 
is composed of two banks of six valves, each having 
a common anode cireuit, and the anode output of each 
bank is passed to a separate ‘‘B” amplifier. The con- 
trol of picture signals from individual cameras is 
obtained by variation of the bias on the grids of the 
individual camera valves and by connecting together 
the anodes of each bank it is possible to select and 
pass on signals from one or, if necessary, a combina- 
tion of cameras in any desired sequence. There 
are two outputs from the mixer unit to two 
separate channels. The provision of the two channels 
makes it possible not only to watch the channel 
actualiy in use for the transmission at the moment, 
but to observe the picture on the camera which is to 
come into use next. When the picture on the second 
channel is “ faded in,”’ the first channel can be used 
for the second scene which is to be transmitted, and 
rece versa. 

Further amplification of the picture signals from 
the particular camera selected by the producer for 
transmission occurs in the “‘ B ” amplifier unit, which 
is provided with an adjustment making it possible 
to match up picture conditions with those of the other 
channel, so that when the transmitter is changed over 
to the next scene no difference in illumination and 
general character will be observed. 

In the “ C ” amplifier the picture signal is further 
amplified, and unwanted interference extracted. 
The camera signal, which has now passed through 
two preliminary stages of intereference reduction, 
passes into duplicate suppression mixer units. Up 
to this point the picture signal has been A.C., but the 
first stage of the suppressor mixer is a diode rectifier, 
which converts the signal with most of the interference 
removed from it into D.C. It is now necessary to 
add to these picture signals the synchronising 


impulses which are to be transmitted with the 
signals, and this is done in the synchronising mixer 
unit. 
unit, the first stage is a diode. 


To prevent excessive D.C. reaching the 
Signals from this are 





fed to the grid of an amplifier valve in the anode 
circuit of which is a second valve with its grid fed 
with high and low synchronising pulses supplied by 
the pulse generator. The output from the combined 
anode circuits of these two valves is composed of 
picture signals plus high and low synchronising 
pulses, and this output is fed through a D.C. coupling 
unit to the grid of the output valve of this unit. 
A portion of the output signal is diverted vid the 
cathode of the output valve to two voltmeters 
operating as modulation meters. 

The complete signals to be radiated are now fed 
to the distribution amplifiers, which consist of an 
input stage and five alternative output stages, that 
feeding the transmitter having two valves in parallel. 

The high-frequency cable for all connections to the 
monitors can be used in great lengths, as in the case 
of an ordinary lead-covered cable, and there is no 
appreciable loss. The line amplifier consists of one 
stage of amplification and a low impedance output 
stage and picture signals from distant locations 
enter the transmitter system through this amplifier. 
The three modulator units raise the picture signals 


to high power and consist of eight valves passing a 
high power modulating signal to the transmitter. 

The vision transmitter designed and built at Chelms- 
ford by Marconi E.M.I. Television, Ltd., consists of a 
master oscillator, frequency doubler, five stages of 
carrier frequency amplification, and a single stage 
modulated amplifier with the necessary rectifiers for 
the H.T. and grid negatives supplies. It has a linear 
band width of from zero cycles (or D.C.) to 2,000,000 
cycles per second. The power delivered to the aerial 
is about 17 kW. 

The Baird Company has considered it advisable 
to install three types of apparatus—the spot light 
scanner, the intermediate film scanner, and the 
teleciné. The number of lines used to form the image, 
namely 240, has been chosen after experiments 
employing up to 700 lines. The scanner, operating 
on the original spot light principle invented by 
Mr. J. L. Baird, is employed for televising subjects 
in the studio, either as “ close-ups ”’ or semi-extended 
views. A beam of light from an automatic high- 
intensity are lamp is focussed through a small water- 
cooled rectangular window at the top of the scanning 
unit. The unit has two discs running in vacuum, 
each driven by a separate synchronous motor, also run- 
ning in vacuum. The scanning disc driven by a water- 
cooled motor revolves at 6000 r.p.m. and has 240 
minute apertures, arranged in four spiral traces of 
60 holes in each trace near the outer rim. The second 
dise has a slit arranged in a spiral trace near the 
outer edge and acts as a rotating shutter, so that 
only one hole is exposed to the light beam from the 
arc lamp at any instant. 

A line synchronising impulse generator associated 
with the scanning unit consists of a light source, 
optical system, and photo-electric cell and 240 syn- 
chronising slits arranged in a circular trace on the 
scanning disc itself. In conjunction with a special 
amplifying system, this produces square-topped 
synchronising impulses at the end of every scanning 
line. 

The spotlight beam from the scanning unit is 
focussed through the window of the projection room 
into the studio, and is reflected from the subject 
being televised on to four five-stage photo-electric 
multiplier cells mounted on stands. The output from 
each multiplier cell is fed to an amplifier console unit 
housed in the studio, and from here the signals pass 
to another amplifier console unit in the projector 
room. From the latter the signals are fed to an output 
control amplifier, from which the picture signals, 
together with the line-frequency synchronising signals, 
pass to the control room. A standard monitor rack 
is included to allow the outgoing picture to be viewed. 

The intermediate film scanner is used for tele- 
vising scenes in the large studio adjoining the camera 





room. Scenes in the studio are photographed by 











means of a specially designed cinematograph camera, 
the sound being recorded on the film at the same 
time. This 17-5 mm. film is then passed through photo- 
graphic processing tanks, in which it is developed, 
fixed, and washed. The film negative is then passed 
in front of a disc scanning unit, so that the individual 
pictures on the film are split up by the scanning holes 
into an electrical television signal. At the same time 
the sound is reproduced from the film sound track, 
after which the film itself is wound up wet. After 
drying it can be used again as often as desired, so 
that events occurring early in the day can be repeated 
later at convenient times. The speeding up in the 
photographic part of this apparatus is said to have 
excited great interest among photographic experts, 
for it reduces the work of hours to seconds. 

The Baird Teleciné scanner, shown in Fig. 6, is 
capable of producing television pictures for any 
standard 35 mm. sound film. Two machines are 
employed, sq that it is possible to fade from one unit 
to the other without delay when consecutive reels 
of film are being televised. The Baird transmitter, 
which has water-cooled dismountable valves, is shown 





FiG. 6—BAIRD TELE - CINEMATOGRAPH SCANNERS 


on page 208 where views are also given of part of the 
Marconi E.M.I. transmitter and the Baird and 
Marconi E.M..I studios. 

The Baird transmitter comprises three main panels. 
There is a constant frequency drive equipment having 
a crystal oscillator with a frequency of 1-406 m.c., 
and is followed by the necessary frequency doublers 
and amplifiers which give an output of 100 watts at 
45 m.c. This output is fed through a concentric 
feeder to the grid circuit of a drive stage, comprising 
one demountable water cooled triode having an 
output of approximately 8 to 10 kW and is supplied 
from a 7 kV D.C. generator, the screen being fed 
from a separate 2 kV generator on the same shaft. 
From the appropriate modulation amplifier, the line 
and frame synchronising impulses are injected into 
this stage and are then amplified and passed on to 
the output stage. This comprises a water cooled 
triode having a maximum output of 40/50 kW 
supplied from a 10 kV D.C. generator, and as 
in the previous stage the screen is fed from a 
separate channel. 

Although it has been widely stated that the range 
of the station will be limited to about 25 or 30 miles, 
it is believed that this is a very conservative estimate, 
and it is quite possible that this distance will be con- 
siderably exceeded. 








Letters to the Editor. 


(We do not hold ourselves r ible for the opini 
correspondents.) 


A CHALLENGE. 


Sir,—As one of a numerous body of persons who are 
profoundly dissatisfied with the present state of physical 
science, as held and taught by the majority of educational 
institutions, I decided, a few years ago, to undertake a 
re-examination of the material data, dissociated from the 
theories with which they have been surrounded. Most 
people know that nineteenth-century science needed 
drastic amendment, but it has been a matter of increas- 
ing amazement to me that it should have drifted into its 
present confused state. Eminent men have occasionally 
expressed suspicions that there was something funda- 
mentally wrong about it, and vigorous protests have occa- 
sionally been made about current theories, but the dis- 
cussions have always dried up because neither side could 
present a credible general system of physics. 

In 1932 I set to work to find that fundamental error. 
In 1933 I found it, and since then I have been checking it 
up in all the main branches of physical science, with the 
result that I have solved between thirty and forty of the 
greatest problems on the waiting list, without the assist- 
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ance of any of the fantastic theories which have annoyed 
and exasperated us so much. A complete account of my 
work will be published in due course, but there are two 
items of very great interest in themselves that can be 
mentioned now with advantage because their accuracy 
can be checked by comparing predictions with subsequent 
occurrences. That test appeals to the sporting instinct 
and defies criticism. As the result of a long line of reason- 
ing on new theories, I have discovered that earthquakes 
and auroras (with their accompanying magnetic disturb- 
ances) are predictable events under my new view, but 
they are not predictable under any of the current theories 
of physics. So here is a crucial test to decide whether 
I am right or wrong. 

I predict (1) that there will be an earthquake stress 
peak about November Ist next, and major earthquakes 
of the Milne Class 3 may be expected within ten days 
before or after that date. Local tremors and pre- 
shocks occurring in October should be taken as serious 
warnings as to the locations of the coming events. They 
are not expected to be quite so bad as the Szechuan and 
Patna affairs of last May, but will be the most. severe 
events yet to come this year. 

(2) That there will be first-class auroras with sub- 
stantial magnetic disturbances in the periods August 30th 
to September 7th, and November llth to 26th. For the 
last seventy-seven years or more it has been persistently 
stated that aurores and magnetic disturbances are due to 
sun spots, notwithstanding the fact that one astronomer 
produced a list of seventy-five strong magnetic disturb- 
ances occurring when there were no sun spots, and hundreds 
of cases are on record of large sun spots crossing the 
meridian without causing any magnetic disturbances. 
I have found the real cause of these events, and it has 
nothing to do with sun spots. 

It will be highly interesting to hear from the adherents 
of the relativist camp how it was that they did not dis- 
cover these things, and what comments they may have to 
make before and after the dates mentioned. This is a 
straight challenge. I hope your readers will take note of 
the dates and watch for the events and the comments 
(if any). If the results confirm my predictions, then let 
us say “ good-bye’’ to relativity, the Rutherford-Bohr 
atom, the annihilation of matter, and all the theories 
associated with those ideas, for I shall follow up this 
challenge by presenting a new general system of physics 
without them. Perhaps this challenge may be considered 
a little unkind, because I agree with the distinguished 
American who said, *‘ You should never prophesy unless 
you know,” but the physicists and astronomers have been 
having it all their own way for many years, and now it is 
time for an engineer to speak out quite plainly. 

EpGar C. Tururp, 
A.M. Inst. C.E., M.E.1.C. 

Vancouver, August 4th. 


{Editorial comment on this letter will be found in the 
leading article “Is it Possible?’ on page 209 of this 
issue.—Eb., THE E.] 


ELECTRIC TRACTION ON SUBURBAN LINES. 


Srr,—I have read with interest the three articles which 
recently appeared in THE ENGINEER under the heading of 
** Main Line Electrification Abroad,’ and consider them 
an excellent impartial review of this important subject. 

I think, however, that your contributor in a brief 
reference to electric traction on suburban lines is a little 
too sweeping in assuming its unquestioned superiority 
over steam in this field, though he is only voicing a view 
which I am aware is widely held, but not necessarily 
correct for all that. 

In Great Britain it has been the almost inevitable rule 
to replace slow and obsolete steam suburban services by 
fast and frequent ‘‘ equal interval ’’ electric trains, these 
being rendered possible by modernising the signalling and 
track lay-out. The inevitable increase in receipts is 
unfairly attributed solely to electrification, for it is probably 
correct to venture the statement that had the original 
steam services been similarly brought up to date equally 
satisfactory results would have been obtained at a fraction 
of the capital cost incurred by electrification. 

It is, moreover, difficult to see why no attempt has been 
made in this country to obviate engine movements at 
termini, since this objection to steam operation can be 
overcome by the adoption of “ push-and-pull” trains 
operated by powerful locomotives. Such trains are now 
working on the suburban lines of the French Eastern 
Railway in the neighbourhood of Paris, and are proving 
very successful in solving the transport problem of that 
city without the expenditure of large sums of new capital 
upon railway electrification. 

One cannot, with fairness, compare the modern electric 
services with the usual obsolete steam suburban trains 
which in England are invariably composed of the oldest 
and dirtiest coaches possessed by the undertaking, and 
are hauled by an assorted company of inefficient locomo- 
tives dating in many cases back to the ‘seventies and 
*eighties of last century. 

Can it be wondered at that acceleration and decelera- 
tion are slow, when, in addition, no attempt is made either 
to fit the rolling stock with the quickest acting brakes or 
to reduce the tare weight of the coaches to the absolute 
minimum ? 

Yet even when handicapped in this manner it has been 
demonstrated that steam suburban services are well able 
to deal with heavy peak loads, and as an example the 
case of the old Great Eastern routes of the L.N.E.R. out 
of Liverpool-street Station may be cited. The trains 


870 passengers, whilst on the Ilford line they are further 
strengthened by the addition of extra coaches to a seat- 
ing capacity of over 1020. By comparison, the standard 
eight-coach electric trains on the Southern possess accom- 
modation for 650 passengers only, so that if electrification 
on @ similar system were introduced at Liverpool-street 
an increase in the number of trains to be operated over an 
already congested system would be necessary, even after 
allowing for the superior accelerative powers of the electric 
trains. 

It is significant that whilst overcrowding of the steam 
trains has been urged as one of the reasons for electrify- 
ing the suburban routes out of Liverpool-street Station, 
it has been conveniently overlooked that more serious 
overcrowding of the electric trains from Victoria and 
Charing Cross termini takes place at rush periods when 
as many as eighteen persons have been noted in one com- 
partment ! 

Finally, might I be permitted to point out that it is a 
fallacy to maintain that suburban electrification would 
help to abolish the pall of smoke over our large cities ? 
Anyone who has seen the wonderfully clear atmospheres 
over Canadian and American cities where the railways are 
steam operated, will realise the truth of this statement. 

B. RicHARDSON. 

Newcastle-upon-Tyne, August 20th. 


SUBJECT INDEXES. 


Sir,—The article by Dr. Bradford on the preparation of 
“‘ Subject Indexes ”’ does not justify its recommendation 
of the use of the decimal classification for this purpose. 
An index is prepared for the benefit of the user, and the 
convenience of the compiler is of secondary consideration. 
If it does not provide an instant and easily used key to the 
bulk material, it is so much wasted effort, however 
ingenious. 

I do not find people use Indexes unless they are simple 
and straightforward. Therefore, I see no case at all for the 
decimal encumbrance suggested by Dr. Bradford, especially 
one which gives rise to such an absurdity as 

621-187-131-018-2 Pumps, Feed Water, Efficiency 
which appears in the article. 

It is amply demonstrated in that great bibliographical 
work “The Engineering Index” that an alphabeticel 
subject index adequately fulfils all requirements, even 
when applied to such a wide range of subjects as come 
under the heading of engineering. 

The objections raised by Dr. Bradford respecting the 
necessity to look in two places, i.e., cross references, is 
balanced by the fact that this is equally necessary with 
a decimal index, a key to the numbers being necessary, 
whereas with the alphabetical arrangement a logical 
series of subdivisions under a similar alphabetical system 
can be used, which is certainly less confusing than the 
arbitrary set of figures decided upon by the compilers of 
the decimal classification. 

For ordinary purposes the international aspect is of no 
consequence. 

S. H. SANDERS. 

London, W.13, August 21st. 








Final Report of the Steel Structures 
Research Committee. 


RECOMMENDATIONS for rules for the design of multi- 
storey steel-frame buildings, such as large offices, hotels, 
and modern blocks of flats, resulting from 6} years of 
research, and of a much more exact character than those 
based on existing methods, are embodied in the Third 
and Final Report of the Steel Structures Research Com- 
mittee of the Department of Scientific and Industrial 
Research. The Report, price 12s. 6d. net, which is pub- 
lished by H.M. Stationery Office, extends to nearly 600 
pages, and is one of the most voluminous the Depart- 
ment has issued. The actual recommendations for 
design, reprinted from the full report, are obtainabie at a 
cost of 6d. 

When the Committee was first formed in 1929, the rules 

governing the use of steel in buildings were so chaotic 
that the first task the Committee undertook was to draw 
up recommendations for a new Code of Practice based on 
the knowledge then existing. This Code was embodied 
in the First Report of the Committee, and was adopted 
practically unchanged by the London County Council 
and other authorities. The putting in force of the Com- 
mittee’s recommendations has led to a reduction amount- 
ing to as much as 20 per cent. in the cost of steelwork 
required in the type of building with which its work dealt. 
With the publication of its Final Report the Committee 
has achieved its chief objective, namely, the formulation 
of new rules of design of a much more rational character 
than those at present employed. 
The Committee points out that the objections to the 
present system of design are inherent in the assumption 
that the horizontal beams in a steel frame building are 
freely hinged (pin jointed) to the upright steel columns or 
stanchions. This assumption, while facilitating the calcu- 
lations, has been shown by experiments, both in the 
laboratory and on existing buildings at various stages of 
their erection, to give only an approximation to the forces 
acting on the steel frame. The beams and stanchions are 
in practice usually connected by brackets attached to the 
top and bottom of the beams, and the problem before 
the Committee has been to take into proper account the 
rigidity of these connections and the continuity they 
impose on the structure, having regard to the various 
types of connections in use and their different degrees of 
rigidity. 





consist of from eight to ten coaches and seat from 800 to 





As a start in the research work, an examination was 





made of the design methods commonly used in practice 
to-day. The validity of the methods was then investi- 
gated, and the defects in them ascertained by tests carried 
out on an experimental frame, and later on a number of 


actual buildings. From the results of these tests and of 
laboratory work, it was found possible to evolve a means 
of mathematical analysis which enabled an accurate 
estimate to be made of the stress distribution in any 
frame under any loading system. The basis of a rational 
design method was thus obtained. The Committee’s 
task, however, extended beyond this. The condition 
under which these structures are designed in ordinary 
practice necessitates a simple set of rules which can be 
applied quickly with a minimum of calculation. The pre- 
paration of such rules from the data collected, without the 
introduction of questionable simplification, has been the 
hardest task. Although the scientific research directed 
to the determination of the behaviour of a steel frame 
under load was arduous, and not without its difficulties, 
it was, relatively speaking, straightforward, and from 
the picture so formed it was comparatively easy to envisage 
in outline a method of design. The difficulty was so to 
develop the method as to render it easy of adoption in 
design offices. The first outline method was, as might 
have been expected, quite outside the scope of the ordinary 
designer working under every-day conditions. A process 
of filling in and of simplifying had to be undertaken, and 
entailed much hard work in collaboration with practising 
designers. At one stage, it appeared indeed that the 
sacrifices to simplification would be so great as to endanger 
the basis of the new method. A halt had to be called. 
The draft rules as presented are, the Committee believes, 
in as acceptable a form as it is possible in the circumstances 
to produce. They have been tried out in several design 
offices, and so far as can be foreseen cover all practical 
conditions. This does not mean that in the course of time 
small points will not be found which are not specifically 
dealt with in the rules, but bearing in mind the rational 
basis on which the rules are founded, the Committee is 
confident that any amplifications that may become 
necessary can readily be made. 

It would appear that the new rules should lead to a 
reduction in the amount of steel required in the beam 
sections, but that the stanchion sections will in some 
eases be increased. The Committee considers, however, 
that it is unlikely that this increase will be serious. The 
most unfavourable loading conditions which can arise 
in a building are assumed, and each stanchion is designed 
so that it can safely carry the forces applied to it under 
these conditions. The tables and curves given are so 
arranged that the applied loads can be doubled before the 
yield stress in the material is reached. Dealing with the 
allowance to be made for floor loads, the Report states 
that the way is open for their reduction as soon, as experi- 
ence of the new design method and more conclusive 
evidence of the magnitude of the real loads are obtained. 
Such a reduction would bring with it considerable economy 
of material. It could be made with confidence under the 
new design rules, whereas under those existing the point 
has been reached beyond which any reduction in assumed 
loads cannot be recommended. The new rules are directly 
applicable to frames in which the connections are made by 
welding. 

The work was originally initiated by the British Steel- 
work Association, which has made substantial contribu- 
tions to its cost. Most of the actual investigations were 
conducted by Professor C. Batho, of the University of 
Birmingham, and Professor J. F. Baker, at one time tech- 
nical officer of the Committee, and now a Professor of 
Bristol University. Both Professor Batho and Professor 
Baker have contributed numerous papers to the Com- 
mittee, which are summarised under their names in a 
series of papers embodied in the present Report and the 
two previous Reports. Altogether, in the course of its 
labours the Committee has considered over 150 tech- 
nical contributions. The Committee consisted of members 
nominated by the British Steelwork Association and the 
Institution of Civil Engineers, and independent scientists. 
The Chairman was Sir Clement Hindley. 








AN INTERNATIONAL MEETING OF NAVAL 
ARCHITECTS. 


THE first international meeting of Naval Architects and 
Marine Engineers to be held in the United States will 
take place in New York from September 14th to 19th, 
when the following papers are to be read :—“‘ Safety at 
Sea,’ by Dr. James Montgomerie ; “ Fire in Passenger 
Spaces,” by Mr. E. Leslie Champness ; “Safety of Life 
at Sea,” by Monsieur Abel De Berlhe; “ Observations 
on Actual Application of Safety and Loadline Conven- 
tions,’’ by Mr. Shozo Ikushima ; “ Safety of Life at Sea,” 
by Rear-Admiral J. G. Tawresey ; ‘‘ The ‘ Normandie,’ ” 
by Monsieur Paul Romano and Monsieur Fernand 
Coqueret ; ‘‘ Modern Atlantic Liners,” by Mr. Ernest 

Rigg; “‘ The Rolling of the s.s. ‘Conte Di Savoia ’ 
in Tank Experiments and Sea Courses,” by Dr. Ing. R. 
de Santis and Dr. Ing. M. Russo; “A Study of Ship 
Performance in Smooth and Rough Water,” by Dr. 
Gunther Kempf; and ‘“ Power, Speed, Economy, and 
Seaworthiness of Medium-sized Fast Liners under the 
Influence of the Most Recent Developments,” by Dr. 
E. Foerster. The British delegation, under the leadership 
of the Rt. Hon. Lord Stonehaven, President of the Insti- 
tution of Naval Architects, and Dr. J. T. Batey, President 
of the North-East Coast Institution of Engineers and 
Shipbuilders, will number about 100, including ladies, and 
will sail from Southampton on Saturday, September 5th. 
It will be representative of the Institution of Naval 
Architects, the Institute of Marine Engineers, the Insti- 
tution of Engineers and Shipbuilders in Scotland, and 
the North-East’ Coast Institution of Engineers and 
Shipbuilders. All the arrangements for the British 
delegation are in the hands of Mr. G. V. Boys, M.A., 
the secretary of the Institution of Naval Architects. 
The Society of Naval Architects and Marine Engineers 
of New York has arranged an attractive series of visits 
and social meetings, and the meeting, which will be 
attended by delegations from Canada, France, Germany, 
Great Britain, Italy, Japan, Spain, and Sweden, promises 








to be most successful in every way. 
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Outdoor Electrical Equipment at 
Northampton and Kettering. 


WHEN in 1933 Stewarts and Lloyds decided to construct 
works at Corby, Northamptonshire, for the production 
of high-quality basic Bessemer steel and for the manu- 
facture of tubes, it became necessary to decide whether 
power should be purchased or generated on the premises. 
As is not unusual in these days, the former course was 
found to be desirable, and negotiations were entered into 
with the Kettering Urban District Council, the authorised 
undertakers for that locality, but the generating station at 
Kettering had insufficient capacity to deal with the new 





























demand. For some time past the Kettering Council has 
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Fic. 1—CiIRCUIT ARRANGEMENTS BETWEEN 
NORTHAMPTON, KETTERING AND CORBY 


taken a supplementary supply for distribution purposes 
under agreement with the Central Electricity Board from 
the Northampton power station, but the transmission 
line employed also proved to be incapable of dealing with 
the additional load required at Corby. The Kettering 
Council therefore completed an agreement with the 
Central Board for the purchase of a bulk supply taken from 
the nearest grid sub-station at Northampton, and trans- 
mitted over a new double-circuit 33-kV transmission line 
to an outdoor switching station at Rothwell-road, } mile 
from the Kettering generating station. From this out- 
door switching station a supply is taken to Corby by an 
overhead line, and to the Kettering power station by an 
underground cable (Fig. 1), so that the station can now 
rely on an alternative supply either direct from the 
Northampton power station over the old transmission 
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FiG. 2—33-KV METAL -CLAD SWITCHGEAR 


line or from the grid sub-station at Northampton, vid the 
outdoor switching station at Kettering. 

At the Kettering switching station in Rothwell-road, 
the Board’s transmission line terminates at one side of 
the station, and the supply is continued to Corby works 
over @ double-circuit 33-kV transmission line constructed 
by the Council and designed for a minimum normal capa- 
city of 10,000 kVA per circuit. 

At the Northampton end of the Board’s overhead line, 
33-kV outdoor, oil-filled, metal-clad switchgear takes a 
supply from the secondary side of the main transformers 
at the grid sub-station. This gear and the 33-kV open 
type gear and oil circuit breakers controlling the under- 
ground cable between Rothwell-road and the Kettering 





power station was manufactured by the General Elec- 
tric Company to the specifications of Messrs. Highfield 
and Roger Smith, the Central Electricity Board’s consult- 
ing engineers for the Central England Area. The five- 
unit metal-clad switchboard is situated at one side of 
the Northampton 132-kV outdoor station, near the base 
of the first tower of the transmission line, as shown in 
Fig. 2, which only illustrates one three-phase set of con- 
nections from one transformer. Power supplies are taken 
from the main transformers to two of the units by under- 
ground cables. From the two outgoing units of the gear 
cables are connected to sealing ends mounted on the trans- 
mission tower below the strained conductors, the cables 
of each circuit being cleated to a corner leg of the tower. 
The centre unit comprises a bus section oil circuit breaker, 
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Fic. 3—33-KV OuT 


dividing the switchgear into two sections, each of which 
contains a transformer and feeder breaker. All the circuit 
breakers, shown separately in Fig. 3, have a rupturing 
capacity of 500,000 kVA at 33 kV. 

Metal-clad switchgear for outdoor service must be com- 
pletely waterproof and the operating mechanism must not 
be affected by snow and ice, nor must the filling medium 
be adversely affected by the extreme variation of tempera- 
ture encountered during winter and summer. In the case 
of the Northampton gear, oil filling is employed instead of 
a bituminous compound filling, and to avoid contamina- 
tion of the oil air is not allowed to make contact with it. 
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All compartments are hermetically sealed by gas-filled 
compensating elements, which are free to expand or 
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AT NORTHAMPTON GRID SUB - STATION 


contract with temperature changes. The volume of gas 
within them is so proportioned to the volume of oil in the 
compartments that the pressure never falls below 2 lb. 
per square inch above atmospheric pressure. At the 
maximum operating temperature the pressure does not 
exceed 20]b. per square inch above atmosphere. An 
alarm device in each chamber gives audible warning if 
the internal pressure falls below 2 lb. per square inch. A 
pressure gauge, thermometer, and relief valves are also 
fitted in each chamber. 

The bus-bars are of the bakelite paper condenser 
bushing type and the bushings, which are enclosed in 
metal tubes to protect them from mechanical damage, 
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chambers on adjacent units. The tee joint chamber 
(Fig. 4) is employed to enable connection to be made 
between the spout insulator carrying the isolating sockets 
and the bus-bar itself. Owing to the form of the con- 
ductor employed and the use of correctly shaped static 
shields, an even voltage gradient and uniform stress 
throughout this chamber is obtained without the pro- 
vision of large thicknesses of oil. 

The circuit breakers are electrically operated from the 
power station by a D.C. solenoid. Moving contacts are 
carried by steel rods from which they are insulated by 
paper boards, The isolating plugs are fitted on the upper 
end of porcelain bushings mounted in the top plate, while 
the lower ends of the bushings constitute the fixed contacts 
and take the form of pairs of controller type fingers. 
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DOOR SWITCHGEAR 


A view of the Kettering switching station at Rothwell- 
road is given in Fig. 5. The main bus-bar supports and 
transmission line sectionalising isolators are mounted on 
reinforced concrete trestles with adequate clearances to 
enable the station to operate at 66 kV at some future date. 
From thé Rothwell-road switching station a supply is 
taken to the Kettering power station by a 33-kV under- 
ground cable connected to a 10,000-kVA transformer at 
the power station end. This circuit is controlled at the 
switching station by two 350,000-kVA oil circuit breakers 
which form a protection for the interconnector between 





Fic. 4—SECTION THROUGH TEE JOINT CHAMBER 


the switching station and Kettering power station. Each 
breaker can be completely isolated by two three-phase 
isolating links mechanically operated from ground level. 
Two sets of isolating links are mounted on a steel structure 
with the outgoing three-core cable between them. From 
the other side of the links single core cables are taken to 
each of the oil circuit breakers, and then through other 
isolating links on to the main station connectors. Inter- 
locks prevent the opening or closing of isolating links when 
they are under load. 

A small brick building on the station site houses a 
tripping battery and its trickler charger, distribution 
boards for the station lighting, and a small cubicle type 
panel carrying the protective relays. 





extend from one tee joint chamber on one unit to similar 


The oil breakers at Rothwell-road have a single tank 
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containing the three phases with liberal clearances, and 
a lining of semi-cylindrical insulating material partially 
encircles each of the fixed contacts, and eliminates risk 
of arcing between adjacent terminals. A motor fitted to 
each breaker is operated from the Kettering power station 
and performs the opening and closing operations. The 
breakers are also fitted with a controller for local opera- 
tion and testing, and a change-over switch is incorporated, 
so that the remote control system is put out of action 
before local control can be obtained. Together with other 
auxiliary apparatus the controllers are mounted in a 
waterproof box attached to the breaker uprights. Manual 
operation by means of a hand lever is provided for in the 
case of emergency. 

To maintain continuity of supply to the Corby works, 


winding is supplied with D.C., which provides the instru- 
ment transformer with its initial magnetisation and is 
adjusted to make the pointer take up the centre or zero 
position. The stray current in the cable adds to or sub- 
tracts from the steady field, according to its direction, 
and the pointer of the instrument moves to the right or 
left of the séale. 

The ring-shaped transformer is split in two parts, so 
that it may be closed round the cable. A small accumu- 
lator supplies a converter which produces the A.C. excita- 
tion. The sensitivity of the instrument may be inc 
by the replacement of the moving iron meter by a moving 
coil milliammeter and rectifier, as shown in the second 
diagram. As the corrosion currents to be measured vary 





widely with local conditions, three ranges have been pro- 


breaker comprises a stationary cell, a withdrawable truck 
carrying the breaker, and bus-bar and current trans- 
formers at the top. Welded steel plates give strength 
and rigidity. The breaker is lowered and raised by non- 
return gearing, and the breaker is isolated when it is 
lowered. When it is in its working position it must be 
bolted to the truck frame. 

Interlocks prevent the breaker being closed unless it 
is in its working position or is completely isolated, whilst 
the truck cannot be removed from the cell or be replaced 
unless the breaker is fully lowered. When it is at its 
lowest position the breaker rests upon a plate forming the 
base of the truck. After the truck has been run out the 
breaker body may be raised to expose the contacts which 
have been designed to close on a heavy fault after haying 
previously cleared one. On opening the circuit the moving 
contacts are arrested smoothly and without rebound by 
mechanical shock absorbers. 

The porcelain insulators supporting the main contacts 
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FIG. 5—33-KV SWITCHING STATION AT KETTERING 


protective gear is provided to protect the apparatus and 
cables. The cables between the outdoor site and the 
Kettering power station are protected by the McColl cir- 
culating system, with McColl biassed beam relays; the 
current transformers at the Rothwell-road end being of the 
bushing ring type mounted in the oil circuit breaker 
bushings. Overload protection serves as a “ back up.” 
On the transmission line side of the circuit breakers a 
form of displaced neutral protection is used, employing 
gas-filled relays operated from pin type condensers 
connected to the station line bus-bars. 








An Ammeter for Stray Currents. 


In electric traction systems electrolytic corrosion is 
liable to occur if the current returning to the generating 
station does not confine itself to the rails, but passes in 
part through damp earth and neighbouring cable sheaths 
and pipes. A bad contact at a rail joint will increase the 
stray current, which will depend upon the dampness of 
the earth. At the point where the current emerges from 
the cable the sheath or connecting sheath will corrode. 
Simple means of ascertaining the presence and direction 
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PRINCIPLE OF ACTION OF AMMETER 


of stray currents in cable sheaths are essential to enable 
the points where the current emerges to be traced. The 
measurement of these currents has generally involved the 
removal of the armouring of the cable for the attach- 
ment of terminal clamps to the lead sheath, but a 
stray current ammeter introduced by the A.E.G. Electric 
Company utilises a transformer effect. 

Although D.C. cannot be transformed in the same way 
as A.C., it produces a field which may be made to control 
A.C. supplied to a meter. 

The first sketch shows the principle. An auxiliary A.C. 
supply generates opposing fluxes in two iron cores, and 
when D.C. is applied to the cable passing through them 
the A.C. fields are distorted and the indicating instrument 
A gives a reading proportional to the D.C. current. 


is made by George Ellison, of Perry Bar, Birmingham. 
The three-phase circuit breaker is rated at 300 amperes, 


mise in headroom and floor space. Additional units can 
be added to form a switchboard in the ordinary way. 
The cable box pointing downwards at the back of the unit 


vided for both direct reading and recording instruments. | 
In the former case the ranges are +1, +10, and +20, 
and in the latter +5, +10, and +20. As the instrument | 
will measure all currents in the cable, it must be switched | 
off circuit before the sheath currents can be measured | 
alone, although in the case of symmetrically loaded three- | 
phase cable this may be unnecessary, as the magnetic | 
effects of the three cores will cancel one another. 

Direct current in cable sheaths or pipes carrying water, 
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THe Enciweer Swain Sc 
A—Accumulator. 
E—Excitation winding. 
D—Choke. 

H—Auxiliary D.C. winding. 


K—Cable sheath or pipe. 
M—Core. 

S —Secondary winding. 
U—Converter or vibratory 


J—Moving -coil instrument interruptor. 
with rectifier. 
DIAGRAM OF AMMETER CONNECTIONS 


gas, or oil can be measured with the instrument, which 
may also be used for definitely tracing a D.C. cable when 
a number of cables are run in a trench. But the main 
purpose of the instrument is to obtain warning by regular 
testing of imminence of corrosion, so that suitable steps 
may be taken to combat the evil. 








Truck Switchgear. 


Tue oil-filled switch unit shown in the accompanying 
illustrations combines double isolation with other major 
principles of drop-down switchgear and is intended for 
use in sub-stations, factories, commercial and public 
buildings or on the premises of supply authorities. It 


11 kV, and the complete unit has been designed to econo- 


is set high enough to allow an easy sweep in the cable 





An additional winding shown in the second sketch makes 
it possible to read the direction of the current. This 


without taking it below the floor level, and connections 
may be made from the front of the unit. 
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pass through holes in the top of the breaker, and the holes 
are closed tightly by packing to exclude dust. 

A baffle chamber at the back of the breaker prevents oil 
throw when the breaker operates under the most severe fault 
conditions, while a discharge pipe allows gases to cool 
and escape freely. The breaker is opened and closed by 
the free handle lever of a separate operating mechanism 
on the front plate similar to that used on other Ellison 
high-voltage circuit breakers, but as an alternative the 
breaker can be operated by a D.C. solenoid. All the usual 
automatic trips are available. 

The bus-bar and current transformer chambers above 
the cell are filled with heavy oil, which can be drained off 
from either chamber. Care is taken to ensure leakproof 
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UNIT WITH BREAKER LOWERED AND TRUCK 
WITHDRAWN 


joints where conductors pass out. The sockets in these 
chambers which engage with the plugs on the circuit 
breaker are screened on the withdrawal of the breaker 
by automatic shutters which can be padlocked. Bus- 
bars of adjacent units are connected together in a trunk 
between the bus-bar chambers, which are filled with com- 
pound at the same time as the cable-boxes. 

A voltage transformer can be mounted in an oil-filled 
chamber above the bus-bar housing. It can be isolated 
and earthed by turning a knob at the front of the chamber 
and be removed without de-energising the main circuit. 
Instruments and meters are mounted on a shallow steel 





The circuit 





box in front of the bus-bar chamber, and all meter 
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terminals can be exposed without opening the main 
cireuit. 

Isolator units resemble the cell of the circuit breaker 
unit. There is no truck and only a single upper chamber 
housing the bus-bars and a triple-pole isolating switch 
fitted with a cable-box. The switch operates in oil, and 
is rated at 300 amperes. The unit can be used to isolate 
a single breaker unit or a switchboard that forms the 
termination of a tail end feeder or part of a ring main. 
Alternatively, a board of these isolators can control a 
number of outgoing circuits and be protected by one or 
more circuit breakers, according to circumstances. 

The switch can be placed in three positions—‘ on,” 
* off,” or earthed. In the last position all the cores of 
the incoming cable are earthed. Interlock ensures a pause 
at the ‘“ off” position before earthing. The switch can be 
padlocked in any position or the earthed position can be 
locked out. 

Cable testing is carried out by the insertion of test 
plugs into sockets accessible when the top cover is removed. 
This cover cannot be taken off or replaced unless the switch 
is in the earthed position, and after the removal of the 
cover the position of the switch is evident. 








The Individual Drive of Live 
Rolls. 


ConTINuITY of service is essential in steel mill opera- 
tion. Live rolls on working tables, run-outs, or cooling 
beds play an important part in the efficient working of a 
mill, and their driving equipment must be reliable. The 
individual drive offers the advantage that a breakdown of 
one gear wheel or motor does not affect the complete 
system, and it may be applied in places where the run is 
not straight. On the other hand, the motor material is 
not used to the best advantage, and the stored energy of 
the system may be increased, although by judicious selec- 
tion of the motor and by careful design, the inertia of the 
driving agent can be made small compared with the com- 
bined inertia of the rolls plus the load. 

As regards cost, estimates based on a particular instal- 
lation showed that the individual drive may be as much as 
40 per cent. cheaper than a group drive, with its attendant 
train of gears, bearings, line shafting, &c. While each 
type of drive has its own merits, the modern tendency is 
to employ the individual drive which is dealt with by 
Mr. L. O. Whittaker in the August issue of the Metro- 
politan- Vickers Gazette. 

Assuming that the individual drive has been selected, 
the choice of a suitable motor involves the consideration of 
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CASCADE MOTOR CONNECTIONS 


service conditions, such as high ambient temperature, the 
presence of vibration and frequency of reversal. The motors 
for the individual driving of live rolls are usually over- 
hung from and bolted to the sides of the working table, 
and as there are no means of providing a solid and rigid 
foundation, vibration transmitted from the rolls is severe. 
Hence machines with commutators or slip rings operate 
under adverse conditions, and are liable to give trouble. 

After careful consideration, the Metropolitan Vickers 
Electrical Company has adopted the squirrel cascade cage 
motor, which allows a greater number of reversals to be 
obtained for a given temperature rise than does an 
ordinary squirrel-cage motor. The reasons for this are 
that owing to the small-diameter rotor, the machine has 
the lowest possible inertia. The high torque maintained 
over the reversing cycle reduces the accelerating period, 
the time required for a given number of revolutions, and 
the loss in the motor due to the load. Moreover, some of 
the unavoidable heat losses are dissipated in a resistance 
external to the yoke of the machine instead of by the 
motor carcase as in the normal induction motor. 

As is well known, the cascade connection usually involves 
coupling two induction motors mechanically and elec- 
trically, as shown in the diagram. The secondary winding 
of the first machine (wound for P 1 poles) is arranged to 
supply the primary winding of the second machine 
(wound for P 2 poles), with the result that the synchron- 
ous speed of the combined set corresponds to a unit having 
P1+P2 poles. Hence for a given speed the number of 
poles on the stator periphery can be reduced, so that a 
slow speed machine can be designed with a greatly reduced 
rotor diameter. With certain modifications, the principle 
has been adopted in the cascade live-roll motor. Instead 
of using two separate induction motors the components 
necessary for cascading are incorporated in a common yoke. 
The machine yoke houses two stators which act upon 
a common squirrel-cage rotor. The primary supply 
leads are coupled to the first stator, whilst the leads from 
the secondary stator are taken to a resistance external to 
the machine yoke, as shown in the diagram. The ohmic 
value of the external stator resistance is chosen to produce 
the maximum average torque throughout the reversing 
cycle, thus resulting in small losses when the torque 
required by the load is commensurate with the accelerating 
torque. ; 

Round wire mush wound coils are employed for the 
two-stator units, and are impregnated with bitumen. The 





two finished wound stator units are built into a substantial 
iron casing forming the body of the machine, and are 
fixed in position by steel distance rings and end plates, 
the yoke being ribbed to give ample heat dissipating 
surface. The common squirrel-cage rotor for the cascade 
machine operates at a very low voltage, and combines 
the mechanical advantage of heavy section bars with 
immunity from insulation breakdown. 

When the number of starts is comparatively few and 
reversals infrequent, the normal type of squirrel-cage 
rotor can be applied to the individual driving of live rolls. 
A high starting torque is obtained by using a high-resist- 
ance rotor, while the inertia is minimised by making the 
diameter small and by reducing the weight to the lowest 
possible value. But when reversals are frequent the cascade 
type of motor offers decided advantage over the normal 
squirrel-cage machine. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 


Chromium Plating Plant. 


The Union Screen Plate Company of Canada, 
Ltd., Lennoxville, Quebec, is installing an industrial 
chromium plating plant to be operated under the tech- 
nical supervision of the Chromium Corporation of America, 
Waterbury, Conn., and will soon be in a position to supply 
Crodon plated screen plates to the paper trade. The 
company will also chromium-plate various machinery 
parts, such as rolls, slice lips, rubber moulds, &c., with a 
heavy industrial plating such as is required to resist wear 
or corrosion. 


Nickel Expansion. 


Additions and betterments under way and 
authorised for 1936 by the International Nickel Company 
of Canada, Ltd.. call for the disbursement of more than 
9,000,000 dollars. The main features are :—Copper Cliff 
smelter enlargement and town improvements, 6,400,000 
dollars; Creighton mine shaft and surface plant, 1,200,000 
dollars ; Frood mine, 200,000 dollars ; construction of a 
research laboratory at Copper Cliff, 150,000 dollars ; 
and electric furnaces and hot metal transfer equipment for 
the copper refinery of Ontario Refining Company, Ltd., 
800,000 dollars. In addition, a plant is being built at Port 
Colborne, Ontario, for the production of Monel metal hot 
water tanks and heaters for the Canadian market. 


Recovery Plant. 


At the fertiliser works of the Consolidated Mining 
and Smelting Company, of Canada, Ltd., Trail, British 
Columbia, a new plant to recover the remaining sulphur 
dioxide emitted from the zinc roasters is under con- 
struction. This plant consists of a waste heat recovery 
boiler plant, an absorption plant, additional ammonium 
sulphate capacity, and a sulphur reduction plant. It is 
expected to commence operating these plants about the 
end of June, when practically all the sulphur dioxide from 
the zinc plant operations will be recovered and marketed. 


Atmospherics. 


The direction of arrival of atmospherics was 
investigated by the National Research Council of Canada 
for about three months during the summer of 1933. The 
purpose of these preliminary experiments was to establish 
a correlation between atmospherics and weather pheno- 
mena if possible, and to determine the wisdom of estab- 
lishing two such observing stations in Canada. Owing to 
lack of funds, however, it was impossible to proceed with 
the construction of the necessary apparatus required until 
the autumn of 1935. The observational work will be 
started again as soon as the new equipment now under 
construction is completed. The two stations will provide 
a real test of the utility of the methods employed, and their 
applicability to Canadian meteorological conditions. It 
is hoped that a useful tool for long-range weather fore- 
casting may be evolved and prove of permanent value to 
the meteorological and aeronautical services. The work 
will be carried out in co-operation with the Department of 
National Defence in Canada and with the Radio Research 
Board of Great Britain and the United States 
Naval Laboratories. 


Wood-preserving Plant. 


The Ontario Creosoting Company, Ltd., is com- 
pleting a plant for the preservative treatment of timber at 
Port Arthur. It will have one large retort, 6ft. i diameter 
and 140ft. long, capable of handling approximately 
25,000ft. board measure in each charge. Provision is 
made for a second retort of similar dimensions. A short 
cylinder is being fitted to handle pressure treatment with 
salt preservatives, such as zinc, chloride, and protexol. 
The pressure plant will be fully equipped to boil under 
vacuum and to deal with Pacific Coast Douglas fir, 
as well as native eastern timbers, by the most up-to-date 
methods. In order to assure a more uniform penetration, 
a machine for the incising of timber is being installed. 
In addition, the plant will be equipped to frame timber 
prior to treatment. 


Big Plant Extension. 


Plans have been completed by McKinnon Indus- 
tries, Ltd., for a new building and factory rehabilitation 
programme. This consists of the building of a new power- 
house for furnishing steam for heating and processing work 
and generating compressed air, and the housing of elec- 
trical distribution apparatus, the cost of which will be 
approximately 168,000 dollars, including equipment and 
smoke stack. A new manufacturing building is also to be 
erected, and this, with electrical and mechanical rearrange- 
ment, will cost approximately 381,000 dollars, exclusive 
of any new machinery which will be installed. The con- 
tract for the two 500 H.P. water-ttube boilers, with necessary 
stoker equipment, was awarded to Babcock-Wilcox and 
Goldie-McCulloch Company, of Galt, Ontario. The con- 





tract for the 175ft. radial brick stack, which is 8ft. inside 
diameter at the top, was awarded to Francis Hankin, 
of Toronto. 


Tin-plate Mill. 

Dominion Foundries and Steel, Ltd., Hamilton, 
Ontario, are engaged in installing the second unit at their 
tin-plate mill. The first unit was put in operation late 
in 1935. This development, the company state, has 
provided for steady jobs for 700 Canadian workmen. 
Completion of the second unit will bring yearly production 
up to 30,000 tons. 


Carbon Black. 


It is a fact that carbon black used in Canadian 
industry is entirely imported. At the same time, there 
is going to waste in the Turner Valley field, Alberta, natural 
gas far in excess of that which would be necessary to 
produce carbon black sufficient for all Canadian require- 
ments. The manufacture of carbon black from this waste 
gas is, however, under two handicaps, namely: (a) 
an unfavourable freight difference to Eastern Canadian 
markets of about } cents a pound as compared with 
carbon black from Texas ; (b) the presence, in this case, 
of sulphur compounds, apparently necessitating pre- 
liminary purification at a cost equivalent to about | cent 
per pound of carbon black. 

Having in mind these two factors, work in the National 
Research Laboratories on the production of carbon black 
from waste Alberta gas has been directed to studies 
referring to the influence of the sulphur content of the 
gas and more particularly to the development of such 
improvements in the process for the manufacture of 
carbon black as would increase the yield (which, by the 
process now practised in the United States, is only about 
5 per cent. of the total carbon in the gas) to such an extent 
as to outweigh the handicaps above mentioned. The 
work has met with considerable success and a combina- 
tion process has been developed by which it is possible 
to secure both motor fuel and carbon black—the latter 
in yields two or three times as great as those now obtained 
in the United States. The process is now ready for con- 
sideration by commercial interests. 

Another process for the manufacture of carbon black 
on novel lines has been worked out in the laboratory. 
It gives yields some ten times those now secured in com- 
mercial practice in the United States, but the quality 
of the black, for both rubber and paint uses, is not quite 
so high as that of the regular black now on the market. 
There would seem, however, to be room for this special 
process, which is so much more economical of natural 
gas than present processes. 


Vacuum Concrete. 


Recent tests at McGill University before a 
group of Montreal engineers demonstrated the pouring 
of concrete and treatment by the vacuum process of 
C. P. Billner, a Swedish engineer now resident in the 
United States. Four specimens were poured, including 
two walls, a section of pipe and a horizontal slab. Vacuum 
varying from 12in. to 23in. of mercury was applied 
to the vertical faces in the first three tests and to the top 
surface in the latter test. In the latter, this was accom- 
plished by means of rubber mats containing channels 
on the underside leading to small nipples to which were 
attached the hose leading to a suction pump. In the 
first three tests, forms were partially removed about 
two hours after completion of the pour and completely 
in about four hours, and the concrete was hard to the 
touch. In the case of the horizontal slab the vacuum 
pads were removed at the end of thirty minutes, and it 
was then possible to walk on the surface without making 
an appreciable impression. It would appear that this 
process makes available the benefits known to be inherent 
in the use of a dry mix while permitting the use of as 
wet a mix as desired for pouring. Previous tests at Yale 
and Columbia Universities indicated that treated concrete 
cylinders broken at ten days showed an increase of 81 per 
cent. in strength and those broken at the end of twelve 
days an increase of 53 per cent. as compared with similar 
untreated specimens. 

Oil. 

The ever-growing importance of oil is revealed 
in Port of Montreal figures covering the last ten years. 
To-day there exists what might be termed almost a 
separate oil harbour in one section of the port. Several 
oil importing and refining companies are located there, each 
one served by a small industrial wharf piped for the rapid 
unloading of crude petroleum and petrol in bulk from 
the large ocean tankers. Imports of oil into the harbour 
during the last ten years have grown considerably. In 
1935 they reached a total of 2,081,264 tons, compared 
with 1,109,416 tons in 1930 and 625,382 tons in 1925. 








Care or A.C. Motors.—-A useful booklet on A.C. motors 
and control gear has been issued by Brook Motors, Ltd., 
of Empress Works, H uddersfield. It contains information 
concerning the care and installation of motors, the horse- 
power required to drive various kinds of machinery, 
and the use of electric power generally. There are 
diagrams of connections and useful tables, including 
one of considerable length giving the frequency, voltage 
and phase of various electricity supply authorities. Other 
tables give the fusing currents of fuse wires of various 
diameters, the current-carrying capacities of copper 
conductors, the full-load current of motors of various 
horse-powers, and so forth. Extracts from the regulations 
governing the electrical equipment of buildings are 
included. Another important matter considered is the 
correction of the power factor of motors by means of con - 
densers, and it is shown by means of a table given in the 
book and a simple calculation how the capacity of a 
condenser for a given increase in power factor can be 
arrived at. The book is one of the most useful of its kind 
we have seen, and will no doubt be appreciated by many 


electric power users. 
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Markets, 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The Iron Ore Position. 


Anxiety is felt as to the effect of the Spanish 
civil war upon the shipments of iron ore to this country. 
Even before the hostilities broke out, labour and 
shipping troubles had created difficulties in obtaining 
supplies, but until June the tendency was for the quantities 
of ore impo from Spain to increase. It is estimated 
that the output of the mines in the North of Spain was 
between 24 and 3 million tons per annum, about half of 
which was exported. Efforts were made to expedite 
shipments in June and July, and that these were success- 
ful to some extent is shown by the fact that the arrivals 
of ore in the Tees in the latter month totalled 213,000 tons, 
compared with 152,577 tons in June. During August 
also the supplies seem to have been maintained on a better 
scale than might have been expected, but the price has 
shown a tendency to become firmer. Expectations that a 
shortage will develop, however, may affect the balance of 
pig iron production in this country, and disturb arrange- 
ments for importing basic pig iron which it was expected 
would be required later in the year. Spanish ore is prin- 
cipally used in the production of hematite and if supplies 
are curtailed there seems a likelihood that furnaces now 
engaged in making this class of pig iron will be turned on 
to basic. As it had been anticipated that the British 
steel makers’ requirements of basic iron would be in excess 
of the home make, plus the normal imports of Indian iron, 
arrangements had been made to increase the supplies of 
the latter, and at the same time contracts had been entered 
into for considerable imports of Russian basic iron. The 
question which will now have to be answered is whether 
this material will be required to the extent provided 
for if the British output is largely increased. It may be 
possible to augment the supplies of ore from other sources, 
although whether this would be of the quality suitable 
as a substitute for the Spanish material may be doubted. 
The British steel makers have still another reason for 
being disturbed at the present position in Spain, since a 
number of them have considerable holdings in Spanish 
iron ore deposits. 


Bar Iron Prices. 


The advance in the price of bar iron and strip 
had been expected for some time, so that the announce- 
ment made last week did not take the market by surprise. 
The prices of this material are controlled by the British 
Wrought Iron Association, and the increase, which will 
date from August 14th, raises the basis of Crown iron bars 
by 7s. 6d. for delivery in England, Wales, and Scotland 
(No. 1 zone) to £10 10s., and for delivery in Northern 
Ireland and the Irish Free State to £10 17s. 6d. f.0.q. 
The prices of other descriptions of bar iron are advanced 
proportionately. This year there has been a great improve- 
ment in the position of the bar iron makers. For some 
years past the demand for wrought iron has been dis- 
appointing and fears were expressed that its use would be 
displaced by cheaper steel material. The manufacturers, 
however, took steps to popularise their products, with 
some success. Important railway programmes also have 
provided a large volume of work for the bar makers, since 
this material is used in considerable quantities for the 
manufacture of wagons, whilst the improved demand 
for agricultural machinery has helped to swell the makers’ 
order books. The demand for Crown bars, however, has 
been less than for some of the better quality descriptions, 
although it has expanded during the past few weeks. 
Inquiry has been principally for the high-class iron bars, 
and the makers in most districts have shared in the better 
trade. Probably the most active demand, however, has 
been for bars known as Nos. 3 and 4, which, strictly 
speaking, are not regarded as iron, but were produced to 
meet the competition of cheap Belgian material, a move 
which has been very successful. Export trade in bar iron 
has been rather a weak feature of the position for many 
months, but lately the volume of overseas inquiry has 
improved and there has been a general advance in export 
quotations. No control is exercised over prices for over- 
seas markets, and a wide variation exists ; but it is under- 
stood that an attempt is being made to fix minimum export 
quotations by agreement amongst the makers. 


The Pig Iron Market. 


In spite of holiday conditions there is a steady 
flow of specifications to the works, but new business 
has been on a limited scale. Work was fully resumed this 
week on the North-East Coast after the annual break, 
but in other parts of the country holidays are still taking 
place, or pending, and will interfere with business for the 
next week or two. After that the demand should become 
steadier, and if anticipations are borne out there will 
be something like a rush on the part of consumers to 
obtain supplies. At any rate, in most of the districts 
the producers seem to be preparing for such an eventuality. 
Consumers, also, are anxious to accumulate stocks, and 
this partly accounts for the steady stream of specifications 
to the makers. On the North-East Coast many of the 
principal buyers have covered their requirements until 
the end of the year. The cessation of deliveries in 
certain cases has enabled stocks to be accumulated 
at the furnaces, and the makers are therefore able to 
dispose of a certain amount of foundry iron for export. 
For this they are quoting 72s. 6d. f.o.b., and merchants 
are ready enough to take up the iron, as for some 
time they have found a difficulty in supplying their over- 
seas customers. In the Midlands the level of business 
has been well maintained, and all the foundries seem to 
have a considerable tonnage of orders in hand so that 
requisitions from this industry are satisfactory. Lately, 
a number of contracts have been worked off, and in most 
instances have been renewed until the end of the first 
quarter of 1937. In the Lancashire market a gradual 


new business as the holiday season draws to a close. A 
continual "expansiori in the requirements of engineering 
firms is taking place, this demand being chiefly for medium 
phosphorus iron, which varies in price according to 
analysis. In Scotland, the whole of 1 the make is going 
into consumption, and there is also a large tonnage of 
imported iron coming into the country. Business in 
the hematite market has again been rather active, but 
the makers are disinclined to meet consumers’ wishes 
with regard to far forward purchases. Many proposals 
have been received for contracts for next year’s delivery, 
but the only terms upon which these have been entered 
into have been that the price may be subject to revision 
in the event of official quotations being advanced. 


Scotland and the North. 


During the whole of August the Scottish 
steel works have experienced strong pressure for delivery 
in practically all departments, although the amount of 
new business transacted has suffered as a result of holiday 
conditions in other parts of the country. Heavy tonnages 
of steel are passing to the Clyde shipyards, and the 
locomotive works also are well employed and their 
requirements are on a sufficiently heavy scale to tax the 
resources of the platemakers. The structural engineers 
are pressing for supplies of steel, and they are almost 
certain to provide an outlet for large tonnages of structural 
material for many months to come. The engineering 
industries have a large amount of work in hand, and 
their requirements of steel, partly as a result of rearmament 
orders, seem likely to expand. The Scottish re-rollers 
have accumulated a good to of orders over the 
holiday period, and their production of small bars and 
sections reaches a heavy total, whilst the output of ferro- 
concrete bars seems to be growing week by week. The 
home quotation for small steel bars is firm at £9 7s. d/d. 
For export most works quote £7 12s. 6d. to £7 15s.; but 
there is a wide variation in the quotation for overseas 
markets and for an attractive order down to £7 7s. 6d. 
to £7 10s. has been accepted. The sheet mills are in a 
better position than they have been for same time, and 
consumers appear to be getting more accustomed to the 
new range of prices. The export demand has increased 
somewhat, although there is still room for improvement. 
In the Lancashire market new buying has been inter- 
rupted by the various local holidays, but deliveries against 
contracts have been heavy. There has been a good 
demand for plates, and constructional engineers are 
exercising pressure to obtain material. Business in special 
alloy steel also is showing a tendency to expand, and 
this movement is likely to become more perceptible in 
the early autumn. 


The Midlands and South Wales. 


There is a tendency for new business to expand 
and, at the same time, there is no slackening in the 
pressure by consumers to obtain delivery. The require- 
ments of the constructional engineers a) r to be 
broadening, and complaints are heard of the difficulties 
of placing orders for anything like the dates asked for 
by consumers. In some cases it is said that jobs are being 
held up owing to lack of necessary material, but this is 
the exception rather than the rule. In spite of the efforts 
of the works to overtake their arrears in the deliveries 
of joists and sections, they do not seem to have made 
much headway, and there is a tendency for the periods 
required for the execution of new orders to consider- 
ably extended. The re-rolling industry in the Midlands 
has plenty of work in hand, and anxiety is expressed as 
to the supplies of raw material now that the Continental 
quota has been reduced in accordance with the terms 
fixed last year. Some of the works which have been using 
quantities of Continental steel have had to turn over 
to British material, although many of the British pro- 
ducers are considerably in arrears with contract deliveries. 
If the demand expands in the autumn according to 
expectations, it seems probable that there will be a 
return of the stringent conditions which existed with 
regard to supplies of billets in the latter part of last year. 
Against this the production of semis has been increased 
but there seems little hope on the part of the re-rollers 
that it is yet sufficient to satisfy their requirements.: There 
has been an active demand for colliery steel, and some of 
the colliery managements are becoming: irritated at the 
difficulty of transacting business. The steel makers 
apparently expect an increase in prices shortly, and will 
only negotiate on day-to-day terms. In the South Wales 
market a cheerful tone prevails. Rather more export 
business has been transacted in tinplates of late, and the 
trade in sheet and tinplate bars has increased. The 
production of this material in July averaged 28,000 tons 
per week, an increase of nearly 1500 tons per week on the 
June output and 2500 tons more than in July last year. 


Current Business. 


An order for plant for slitting wide steel strip 
into ribbons for use in the pressed steel furniture industry 
has been secured by Head, Wrightson and Co., Ltd., 
Thornaby-on-Tees. The plant will be made under the 
licence of the Aetna-Standard Engineering Company, 
of Youngstown, Ohio, U.S.A. ‘Alfred Herbert, Ltd., 
Coventry, are to supply plant for a factory for the pro- 
duction of aircraft engines which is to be built at Canley, 
Coventry. A contract for steelwork for new Government 
offices at Calton Hill, Edinburgh, has been obtained by 
Redpath, Brown and Co., Ltd. Following a protest made 
in July regarding a clause inserted in quotations by the 
British steel makers, intimating that current quotations 
would apply only to Witivtwlie up till June 30th last, the 
Iron, Steel, Tinplate and Metal Merchants’ Section of the 
London Chamber of Commerce has received a letter from 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Federation. This states that the clause was due to a 
temporary difficulty and the assurance is given that should 
such an emergency situation again occur, necessitating 
the introduction of any such clause in steel makers’ 
quotations, they would consult the Section beforehand 
with regard to the wording. The Bryan Donkin Company, 
Ltd., engineers and ironfounders of Chesterfield, have 
obtained the sole licence to manufacture and sell Rateau 
specialties throughout the British Empire, and have taken 
over the Rateau Company’s London office staff. Peter 
Stubbs, Ltd., file makers of Warrington, have built two 
new shops for heat treatment, forging, and grinding. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Chilean Ministry 
of National Defence: Electric portal crane (Santiago, 
September 25th). Wellington, New Zealand, Public Works 
Department : One 20-ton motor overhead crane (Welling- 
ton, September 29th). Singapore, Municipal Water Depart- 
ment: Galvanised wrought iron unsocketed tubes of 
nominal bores, fin. to 2}in. (London or Singapore, October 
26th). Uruguay, State Electricity Supply and Tele- 

phones Administration : Two pneumatic moulding presses 
for the manufacture of boiler gratings (Montevideo, 
October 29th). New Zealand, Public Works Department : 

Motor-operated weir penstock gate and equipment for a 
water rheostat; supply and delivery of a 22,200-kVA 
generator and turbine (Wellington, November 3rd). 


Copper and Tin. 


A somewhat brighter tone has developed in the 
electrolytic copper market this week following the decline 
in prices resulting from the announcement that the 
American producers proposed to increase their production 
by from 10,000 tons to 20,000 tons per month. The market, 
however, regards the decision with a certain amount of 
pessimism, vastly different from the confidence which 
prevailed immediately before the announcement was made. 
It is understood that the various copper companies in the 
United States will follow their own plans regarding the 
increase in outputs, so that it is impossible to say to what 
extent production will be affected. It is probable that 
in some cases output will be sharply accelerated, whilst 
in others a more conservative policy may be followed. 
In any case, it will not be for a month or two at least 
that the effects of the decision will be seen, or its influence 
upon the market felt. In the meantime, it may be expected 
that dealers will pursue a cautious policy and the general 
impression seems to be that prices will be uncertain. 
Apparently, the producers pin their faith upon an expan 
sion in American domestic consumption, although this 
is already on a good scale. There is, of course, a danger 
that the rise in output may lead to an increase in the 
stocks in the United States, and that the Americans 
may seek to export more copper and so cause friction 
with the producers in other countries. At present, under 
the terms of the agreement between the world copper 
producers, American exports are limited to 8000 tons per 
month, and this arrangement has played an important 
part in stabilising the export price. In the standard 
market prices have been fairly steady, and the liquidation 
which was a feature of the market last week seems to 
have dried up. The tendency of prices, however, has been 
easier.... Comparatively Jittle interest has been shown 
in the tin market since~the discussions between the 
International Tin Committee and Siam appear to have 
made no progress. Whilst this dispute over quotas remains 
unsettled speculators are likely to fight shy of the tin 
market, and consumers will probably limit their purchases 
to their minimum requirements. Another feature which 
promotes uncertainty is the expectation that the statistics 
for August will show a substantial increase in the visible 
supply. The stocks of tin in this country, however, are 
at a low level, particularly in London warehouses. Some 
consumers have objected to ing the rather high 
premiums demanded for Banca and Straits tin, and have 
resorted to the unusual practice of buying tin in Liverpool 
and having it transported to their works in the London 
district. 


Lead and Spelter. 


Minor price fluctuations have occurred in the 
lead market, but the general position has not changed. 
At this time of the year there is normally a tendency 
for business to slacken and to revive again early in 
September. This season, however, the quiet period has 
been shorter and less noticeable than usual, and, in fact, 
the demand has been maintained at a satisfactory level 
throughout. No official lead statistics are published, but 
the general view seems to be that the world’s stocks are 
being gradually reduced. The arrivals of Mexican lead 
which took place last week have been easily absorbed 
by the market, and there seems to be more inclination 
on the part of consumers now than for some time past to 
accumulate reserves. This may probably be one of the 
consequences of the Spanish troubles, since it is uncertain 
as yet to what extent the world’s supplies will be affected 
by interruptions to work at the mines. Lately, there 
has been a fair amount of forward buying which may also 
be attributed to the same cause. The Continental demand 
for the metal has improved lately, and there are signs 
that German requirements are expanding.... There 
has been no revival of interest in the spelter market. 
Buying for industrial purposes has been on a fair scale, 
although, of course, it has suffered from the holiday 
conditions prevailing in many districts. The galvanisers, 
however, have taken larger quantities than for some time, 
and hopes are expressed that the recent agreement between 
the British and Continental galvanised sheet makers 
may result in a better demand for spelter. No fresh 
news has been received of the negotiations regarding the 
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increase is noticeable in the volume of deliveries and 
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establishment of the Cartel, and apparently nothing of 
importance is likely to develop until the autumn. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 


British Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 
PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £s. d. £ s. d. 
Hematite Mixed Nos.*.. 4 5 0.. 3 14 6 
No. 1 i eo ©. 315 0 

Cleveland— oe Teesside Area) 
Mesh: ix By B os — 
No. 3 G.M. B.. 315 0.. _ 
No. 4 Forge ’ 3.5 0.. _ 
Basic (Less 5/- rebate) . 315 0 -- 
MIpLanDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0.. - 
= cere ...- B18, 0 .. -- 
Basic (Less 5/- rebate) . 3:36 @.. “= 
Northampton— 
ni aged os ss ee — 
Forge SMe oe — 
Sabattiiee- 
No.3 Foundry .. .. 400. — 
POM, sats woe se ORE OD — 
ScoTLAND— 
Hematite, f.0.t. furmaces* 4 5 6 — 
No. 1 Foundry, ditto .. 4 1 6.. —~ 
No. 3 Foundry, ditto .. 319 0.. -— 
Basic, d/d (Less 5/-rebate) 3 15 0 — 

N.W. Coast— 4 5 6d/d cmt 

Hematite Mixed Nos.*.. {4 11 0 ,, Sheffield 
417 O ,, Birmingham 


* Less 5/- rebate. 


MANUFACTURED IRON. 





Home. 

Lancs. anp YorKs.— £ s. d 

Crown Bars -- 1010 O.. 

Best Bars od AR Oe) cx 
MripLanps— 

Crown Bars .. <n oe. 

Marked Bars (Staffs. ee) a ae 

No. 3 quality . . $7 6. 

No. 4 wis o wl sol Bisby. 
ScoTLanD— 

Crown Bars —<  , loe 

Best. . a ee 
N.E. Coast— 

Common Bars - RBH 8Or Oo. . 

Best Bars ed ; “OE BP :: 

Double Best a’ - a ae O%.. 


NORTHERN IRELAND AND FREE STaTE— 


Crown Bars f.o.q. 10 17 6 
STEEL. 
LONDON AND THE SovuTH— Home. 
£ «ed. 
Angles o, 2 .€. 
. Tees. . 10 2 6. 
Joists 910 0. 
Channels. . : ose". 
Rounds, 3in. er up we me a 
mn under 3in. ee oe a ye 
Flats, 5in. and under .. 9 9 6. 
Plates, jin. (basis) 912 6. 
a fin. . o'8F S's 
e i | a 10 2 6. 
nT es ®: 7. 8. 
a ae 10 00. 
Norrs-East Coast— £ se. d. 
Angles O...0:. 0 «9 
Tees.. 10 0 0... 
Joists... O48 On. 
Channels. . i PB. HOs, 
Rounds, 3in.andup .. 10 0 0.. 
> under 3in. se. 
Plates, jin. “yore On? Zs; Bric 
” fyin. . 912 6. 
ts fin. .. oh ORF? Sis 
so a 1S. gg? Steg .: 
m4 _ . 915 0O.. 
Boiler Plates, ae if 
MIDLANDS, AND LEEDs AnD DistTRIcT— 
£s. d. 
Angles oe et 
Tees. . ee, ee en 
Joists .. i Se lee 
Channels. . ste 2.5 6 «, 
Rounds, 3in. and up 10 0 0.. 
ee under 3in, rat @ «. 
Flats, 5in. and under .. 9 7 0O.. 
Plates, jin. (basis) o10.-¢ .. 
ee ae ae iy ar ee 
~ fin. ..  & Bias 
» Fin. #7 MH: Gs Oa 
Pike isis 09. BO 
Boiler Plates, jin . 1p Oe’. 


Export 


Export. 


ag 
ov 


- 
“onccnse 


_ 
on 


| _— ee _— 
eoerponnmnonsoo® coousa 


— ee 
loousSa &Booncocoe 


seooooc oooosooeo} 


coooo oscosoco co & 


Sooo o COSOOo CC oF 


t For South Africa and Foreign Markets 2s. 6d. higher. 
STEEL (continued). 


Home. 
Guascow AnD Districr— $s. d. 
Angles oe ae 
Tees. . «, Pee 4 @ x0 
Joists iy Se 
Channels.. .. .. 9, ..6., 0. 
Rounds, 3in. and up 1 00. 
» under 3in. O17 @. 
Flats, 5in. and under .. 9 7 0. 
Plates, jin. (basis) ee ee 
» fein. .. eis Ss. 
so sebpinictes 917 6. 
bb? ydaaeses 10 2 6. 
Po tin. .. @ 8s O55 
Boiler Plates . ere SS .2 
South Watzs ArEa— & s. d. 
Angles Phe Se". 
Tees. . 10 00. 
Joists S a-@e 
Channels. . So se. = 
Rounds, 3in. and up 10 0 0. 
ws under 3in. OT o Msi. 
Flats, 5in. and under eo T@. 
Plates, jin. (basis) 910 0. 
” frin. .. 915 0. 
” tin. .. 10 00. 
o fein. .. 10 56 0. 
Sica’ ete 10 0 0. 
IRELAND—F.0.Q. BELFast. 
& ad. 
Angles 9560. 
Tees. . ; oe. 
Joists . 912 6.. 
Channels. . 910 0.. 
Rounds, 3in. ends up 10 5 O. 
- under 3in. ae oy? oo 
Plates, jin. (basis) .. 912 6. 
ee TIONS gy tig +! 
” tin. .. w 2 6. 
” yin. .. i ee ee 
ie... ~ fe Ae 6. 


Rest oF 


OTHER STEEL MATERIALS. 


Sheets. 


10-G. to 13-G., f.o.r. 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. to 27-G., d/d 


Home. 
Cra. 0d: 
Oo OH Ox. 
ose Oe: 
an, a <n 
a se 


Export. 


ga. 
*8 0 
*9° 0 
*8 0 
*8 5 
*9 0 

5 

5 


10 15 


d. 


eo cocooooos 


—) 


eco 


cocooso coooo eo so & 


The above home trade prices are fer ‘- ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 G-— 


Home. 


4-ton lots and up .. 
2-ton to 4-ton lots 


Under 2 tons 
Export ; £12 
Tin-plates. 


. 14 
- 14 
-. 16 
is. 6d. to £13 


6d., c.i.f. India. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 0s, Od. 





Billets. £ a. d. 
Basic (0-33% to 0-41% C.) 0 FLT GIST THB ..28 
» Medium (0-42% to 0-60%C.).. 715 0 
» Hard (0-61% to0-85%C.) ..8 5 0 
” » (0-86% to0-99%C.) .- 815 0 
et » (1% C. and up) ‘ed 4. oe 
Soft (up to 0-25% C.), 500 tonsandup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.0.t... i .710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/14 per lb. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £2110 0 7/- 
»» % 6 p.c. to 8 p.c. £21 0 0 7/- 
” ” 8 p.c. to 10 p.c. £21 0 0 7/- 
” o Specially Refined .. 
ss pr Max. 2 p.c. carbon £33 10 0 11/- 
” ” »  Ip.c. carbon £36 5 0 11/- 
” ” »  0°50p.c.carbon £37 5 0 12/- 
»  carbon-free .. 9}d. per lb. 
Metallic Chrensiare. . 2/5 per lb. 


Ferro Manganese (loose), 76 | p.c. 


75 p.c. 


” ” 


»  Wanadium 

» Molybdenum . e 

» Titanium (carbon tree 
Nickel (per ton) esiiiles 
Cobalt .. .. 


Silicon, 45 p.c. to 50 p.c. 


£11 5 Ohome 


£12 10 0 scale 5/- p.u. 


£17 17 6 scale 6/- p.u. 


12/8 per Ib. 

4/6 per lb, 

9d. per lb. 

£200 to £205 

6/- to 6/1 per Ib 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, August 26th. 


CopPpER— 
Cash .. 


Three months .. 
Electrolytic 


Best Selected Ingots, d/d Bir- 


mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) .. 
»  Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 


»  Brazed 
Tin— 
Three months .. 
Leap: 
SPELTER : 


Aluminium Ingots (British) . 


LANARKSHIRE— 


£38 3 9to £38 6 3 
£38 10 Oto £38 11 3 
£42 10 Oto £43 0 0 
£42 15 0 
£70 0 0 
Home. Export. 
10j}d. 10}d. 
103d, 10jd. 
£33 0 Oto £35 0 0 
Home. Export. 
93d. 93d. 
113d. 113d. 
- £183 0 Oto £183 2 6 
. £180 6 to £180 12 6 
£17 3 9to £17 2 6 
£13 10 Oto £13 15 0 


£100 to £105 


FUELS. 


SCOTLAND. 
Export. 


(f.0.b. Grangemouth)—Navigation Unscreened 14/— to 14/6 





Hamilton Ell 15/6 to 16/- 
Splints 18/- to 18/6 
AYRSHIRE— 
(f.0.b. Ports) —Steam 13/6 
FIreEsHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. ar 14/9 to 15/- 
Unscreened Navigation 14/6 to 15/- 
LorHians— 

(f.0.b. Leith)—Hartley Prime 14/6 to 14/9 
Secondary Steam .. 14/6 
ENGLAND. 

YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 17/— to 21/6 
NorTHUMBERLAND, NEWCASTLE— 
Blyth Best 15/9 to 16/6 
» Second... .. 14/9 to 15/3 
» Best Small .. 12/6 to 13/- 
Unscreened “3 14/6 to 15/- 
DurHAM— 
Best Gas... 14/8 
Foundry Coke 24/6 to 26/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/- to 29/- — 
South Yorkshire Best .. .. 23/- to 25/- = 
South Yorkshire Seconds .. 20/- to 21/- — 
Rough Slacks. . -. «+ Il/- to 12/- a 
Nutty Slacks . 10/- to 11/- = 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds is tase 19/- to 19/43 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Bunker Smalls 13/6 to 14/6 
Cargo Smalls . . 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 30/-— to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel .. 21/- 
SwansEA— 
Anthracite Coals : 
Best Large .. “ 36/- to 40/- 
Machine-made Cobbles ; 41/- to 48/6 
Nuts hes. ie soe ack) 40/- to 48/6 
Beans Kah 25/- to 35/- 
Peas Cra 19/- to 23/6 
Rubbly Culm. . 11/6 to 12/- 
Steam Coals : 
Large Ordinary 18/- to 20/6 
FUEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon, 
Ex Ocean InstalJation. Per Gallon 
Furnace Oil (0-950 nil 34d. 
Diesel Oil 4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Public Works. 


In less than two months from its initiation legisla- 
tion fer the country’s social, economic, and industrial 
reconstruction has been promulgated, and after stringent 
controversy the majority of the Socialist proposals have 
become law, though in a more or less modified form that 
will allow of an adaptation to changed conditions, with 
the underlying idea of extending nationalisation principles 
as far as possible. The aim of the Senate has been to 
keep that idea in check and to regard the Socialist pro- 
posals in the light of an experiment, which will have to 
be abandoned if it fails. So far as concerns collective 
bargaining with high wages, forty hours’ week, and 
holidays with full pay, there can be no change except as 
the result of a complete breakdown of the whole system. 
The attempt of the Government to obtain control over 
the coal trade by creating a State comptoir for the pur- 
chase and sale of coal, the effect of which would have been 
an ultimate nationalisation of collieries, had to be 
abandoned through opposition on economic grounds. 
Coal owners will receive financial aid and compensation, 
or, rather, subsidies, with a view to preventing the closing 
down of collieries that cannot be worked with the addi- 
tional burdens imposed on owners by the high labour and 
social charges. The only hope of traversing the difficult 
period that must be faced before the social reforms can 
begin to produce any general activity, if such an 
eventuality can be conceived, is to carry out the programme 
of public works, for which the Government has been 
authorised to spend about £263,000,000 during the next 
three years, a part of which will be subscribed locally 
for works to be undertaken in particular areas. The idea 
is that each district will carry out its own works, approved 
by the Government, for the absorption of local unemploy- 
ment. All this will entail an extension of services at the 
Ministry of Public Works at a cost of about one-tenth 
of the total amount to be spent under the programme. 
The Government is authorised to raise £52,630,000 before 
the end of the year for putting in hand undertakings 
that will allow of the scheme being in full operation during 
1937. One stipulation imposed on contractors is that all 
machinery employed on these public works must be of 
French manufacture. The success of the scheme necessarily 
depends upon the public response to an appeal for funds. 


The Mediterranean-Atlantic Canal. 


A very old project is that for the construction 
of a canal, known as the Canal des Deux Mers, between 
the Mediterranean and the Atlantic, which was originally 
intended to avoid the necessity of warships passing through 
the Straits of Gibraltar. The importance of the proposed 
canal is now regarded as mainly commercial. The Govern- 
ment approved of a scheme in 1875, but it was not until 
1928 that an influential committee was formed to revive 
interest in the undertaking, and four years later a congress 
was held at Toulouse, which is destined to become a great 
inland port if the scheme is carried through. Whenever 
there was a question of putting public relief works in hand 
fully developed plans for the Canal des Deux Mers were 
brought forward to be financed by the Government, and 
now that the programme has been so largely extended 
the committee has not failed to make another determined 
effort to secure its inclusion in the list of undertakings 
to be carried through with the aid of public funds, one of 
the claims being that the construction of the canal would 
provide employment for 200,000 men during a period of 
five years. It would follow much the same route as the 
Canal du Midi to the navigable part of the Garonne. 
Having a length of 500 miles and being sufficiently wide 
and deep for the largest ships engaged in the eastern traffic, 
the canal is also stated to be capable of rendering invaluable 
service in carrying away flood water that periodically 
devastates large areas in the south of France. The 
claims of the Canal des Deux Mers have so far met with 
no support from successive Governments, which have 
preferred to modernise the existing inland waterway 
system rather than to authorise expenditure on the 
construction of new canals. Moreover, the committee 
has to face official pessimism induced by the failure of the 
Canal du Midi. 


Armament Control. 


In a decree just published for the nationalisation 
of armament manufacture, there is no reference to the 
acquisition of factories by the State, and while the Govern- 
ment aims at monopolising the manufacture of all kinds 
of war material in time, if it exists long enough to carry 
out its purpose, the transference is likely to be gradual 
and will depend upon experience acquired by the system 
of control now instituted. In the first place, no firm is 
allowed to undertake the manufacture of war material 
of any kind, whether guns, armoured motor cars, aircraft, 
or warships, without obtaining a licence from the State 
indicating the place of manufacture. The work will be 
under the supervision of State engineers, who will prepare 
a detailed list of the machinery and plant capable of being 
used for the manufacture of armaments in specified 
factories. Licences will only be granted to manufacturers, 
firms, or companies in which all the partners, directors, 
and managers are French, and the majority of the capital 
is in French hands. During the execution of orders 
licence holders will be required to make periodical reports 
of work progress and keep separate accounts showing 
details of costs. Their profits will be controlled, as well 
as the expenditure for agents and advertising, and no 
agent can be employed or advertisement published with- 
out State authority. All inventions likely to be of interest 
for the national defence, and any discoveries or improve- 
ments in manufacture, must be communicated to the State 
with a view to their expropriation. The supervision and 
control are so complete that they constitute a monopoly 
of the State which secures a full documentation of the 
production capacity of all firms, great and small, engaged 
on armament manufacture, as well as the exact cost of 
manufacture. With this knowledge the State will be in 
@ position to decide upon the extent of its financial par- 


British Patent Specifications. 


When an inwention is communicated from abroad the name and 
address of the communicator are pri in italics. 
When the abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
®, 4 4, h L432. Ch 








Sale Branch, 25, t 'y-lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 





INTERNAL COMBUSTION ENGINES. 


450,492, May 4th, 1935.—Steeve Vatve Encines, A. J. 
Rowledge, Ellerslie, Trowels-lane, Derby. 

This is a joint for connecting the driving crank with the sleeve 
valve of an engine which has a compound motion. It is described 
as follows, but its construction is fairly obvious in the drawings. 
At the base on the outside of the sleeve is formed a socket 
internally cylindrical and having an external boss at the bottom. 
A saw cut is made through this boss and the boss also divided 
from the sleeve by a saw cut. Into the socket is fitted a bush 
member externally cylindrical and internally part spherical, in 
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which is already fitted a ball member externally spherical and 
internally cylindrical, thus forming a ball and socket joint. The 
two lugs formed by the divided parts of the aforesaid boss are 
then tightened by a bolt passed through holes therein. A pin 
on the end of the driving arm, which is actuated in any suitable 
manner to give the necessary motion, makes a sliding fit in the 
ball member. An annular web, projection, or flange runs 
around the outside of the sleeve member from the two sides of the 
socket in order to strengthen the sleeve at this point.—July 
20th, 1936. 


450,495. July 18th, 1935.—CarsurReTrTers, A. W. D. Gladwell, 
Ampton Street Works, Gray’s Inn-road, London, W.C.1. 

The peculiarity of this carburetter lies in the arrangements for 
automatically varying the choke opening to suit the load on the 
engine. The effect is produced by the balls A being sucked up 
the inclined fluti B. The cells or flutings in the choke tube 
can conveniently formed by drilling evenly spaced oblique 
holes into the body of a cylindrical metal blank, as indicated in 
Fig. 3; this blank is then bored out to form the convergent 
divergent interior of the choke tube, thereby removing the walls 
of the holes nearest to the axis for substantially the whole of 
their axial length. The choke tube will then appear as shown in 
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Fig. 2, with the open-sided cells or flutings each adapted to 
receive one ball. ith a choke tube having a 24mm. throat 
and an internal diameter of 28 mm. at the top there may be 
employed nine balls, each jin. in diameter, fitted in cells or 
flutings formed by drilling holes of ®/3,in. diameter at an obliquity 
of 6} deg. to the axis, corresponding to the divergence side of 
the choke, the pitch circle of the b varying by about 3 mm. 
in diameter with an axial movement of about }$in. between their 
extreme positions. When fully raised the balls will be retained 
by the connecting flange or facing C to which the carburetter 
body is secured, so that they cannot slip out of place.—July 
20th, 1936. 


ELECTRICAL APPLIANCES. 


450,433. August 17th, 1935.—Etzecrrio ConpENsERS, Ideal 
Werke Aktiengesellschaft fiir Drahtlose Telephonie, 
Forckenbeckstrasse 9-13, Berlin-Wilmersdorf, Germany, 
formerly of Grosse Leegestrasse 97-98, Berlin-Hohen- 
schénhausen, Germany. 

This invention relates to an electric condenser in which, for 

mechanical reasons, such as strength, for instance, the potential 





tential are provided 


have the same or approximately the same 
with an additional connection, the conductivity of which is 


greater than that of the actual potential carrier. Experiments 
have shown that high-frequency oscillatory circuits containing 
condensers according to the invention have a smaller damping 
than circuits containing condensers without an additional con- 
ductive connection as set out above, and in which the circuit is 
built up in entirely the same way. In the construction illus- 
trated use is made of a rotary condenser having rotor plates 
which can be turned into the stator. A are the stator plates 
which co-operate with suitably cut plates B. The latter may, 
for instance, be made of aluminium and be connected in the 
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casting process with the spindle C of the rotor. D is a plate 
distance holder which engages the parts of the plates farthest 
from the spindle, and is conductively connected with the spindle 
C by a wire E. The wire E has a comparatively large surface 
and consists of a material, the conductivity of which is greater 
than that of the condenser plates. The wire is secured, for 
instance, by soldering, to both the distance holder of the plates 
and the spindle. The connection E provides a path of less 
resistance for the currents in the plates and it is no longer 
required that these currents shall pass from the ends of the 
plates which are most remote, through the whole of the plate 
to the spindle, and therefrom to the current collector F.—July 
17th, 1936. 


TRANSMISSION OF POWER. 


450,488. April 14th, 1936.—VaRIsBLE-sPEED EpicyoLic 
GearinG, R. Beresford, 49, High-street, Newcastle-under- 
Lyme, Staffordshire ; A. Vachon, The Grove, Priory-road 
Newcastle-under-Lyme; Florence Beresford, 49, High- 
street, Newcastle-under-Lyme; and Lily Vachon, The 
Grove, Priory-road, Newcastle-under-Lyme. 

This gear is described as a beeen are epicyclic gearing for 
motor vehicles and other Feo The driving shaft is shown 
at A and the driven at B. y are connected together by the 
train of bevel wheels in the casing C. This casing is connected 
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by the sleeve D to the rotor of a turbine E. On the shaft A 
there is also keyed a rotary pump F. The pump and the turbine 
are connected together by the passage G, in which there is the 
three-way by-pass H into the tank J, from which the pump 
sucks and into which the turbine exhausts. With the by-pass 
fully open the turbine is inoperative and the casing C rotates 
idly so that the driven shaft does not move. As the by-pass is 
gradually closed the turbine resists the rotation of the casing, 
so that the shaft B is driven, and finally, when the by-pass is 
closed the casing is driven in the opposite direction and the 
speed of the driven shaft is increased.—July 20th, 1936. 


FURNACES. 


450,491. April 16th, 1935.—CuProLas AND BLAST-FURNACES, 

F. Schinke, 9, Schlageterstrasse, Goslar-am-Harz, Germany. 
The object aimed at is to prevent slag congealing in the slag 
outlet when the furnace is temporarily shut down. The furnace 
is shown with a sand bottom A, the molten iron at B, and the 
slag C. The iron tapping hole is marked D and the slag hole E. 
It will be seen that both have comparatively long horizontal 
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passages and then slope up steeply. In the course of the work 
slag accumulates at the bottom of the shaft and by its weight 
depresses the level of the liquid iron, so that that level falls 
talow the top F of the horizontal portion of the passage leading 
to the slag outlet E, with the result that slag flows through this 





carrier is not made of a material of highest conductivity. In 





ticipation in particular firms. 





such condensers, according to the invention, points which must 





assage and is driven upwards to a level at which it overflows. 
bome of the iron is, however, left in the steep passage, piled up 
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against the wali on one side thereof, so that this iron forms part 
of a liquid column balancing the gas pressure in the furnace. 
There is a continuous outflow of slag, with consequent con- 
tinuous renewal of the slag in contact with the top surface of the 
iron. The height of the slag column in the furnace is very 
moderate and the slag is hot, so that the liquid iron trickling 
through it loses little heat.—July 20th, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


450,489. March 20th, 1935.—Navicarinc CompassgEs, Chad- 
burn’s (Ship) Telegraph Company, Ltd., and A. C. Bamford, 
Cyprus-road, Bootle, Lancaster. 

This compass is intended for such services as on board 
trawlers, where it is desired to keep the deck free from the 
obstruction of a binnacle and the compass is mounted in the 


N°450,483 

















® 


“~ 
2 


roof of the wheel house. The compass is shown at A and is held 
in the normal gimballs B. Its pointer is shown as C. Hanging 
beneath on telescopic rods D D there is a mirror E, which can be 
adjusted to any convenient angle in front of the steersman. The 
pointer is associated with a pelorus sighting device F and an 
azimuth mirror G.—July 20th, 1936. 


METALLURGY. 


450,424. March 19th, 1935.—AxLLoys ror Use IN SLIDING 
Bearines, Junkers-Motorenbau G.m.b.H., 39, Junker- 
strasse, Dessau, Anhalt, Germany. 

This invention relates to a process for making a material for 
sliding bearings from hypereutectic alloys of aluminium and 
one or more of the elements chromium, manganese, iron, 
nickel, and cobalt. In these alloys the element or elements 
added to the aluminium to form the alloy are crystallised out 
primarily either in pure state or in the form of compounds of 
these elements with aluminium. These primary aluminide 
crystals, which are hard, coarse, and needle-shaped, are dis- 
tributed in a secondarily separated eutectic ground mass of fine 
structure rich in aluminium consisting of a solid solution of some 
parts of the components in aluminium and of compounds of the 
components with aluminium. According to the invention, a 
hypereutectic alloy of aluminium and one or more of the 
elements chromium, manganese, iron, nickel, and cobalt, having 
primary separated aluminide crystals is subjected to a kneading 
process after casting to break up the originally coarse needle- 
like primary crystals and convert them into the form of more 
rounded grains adhering more firmly to the mass. Bearings of 
alloys treated in this manner can be scraped to fit in the usual 
way, whereas the known hard, light bearing metals do not dis- 
play satisfactory running properties unless they have been 
worked with the diamond. For example, the following hyper- 
eutectic aluminium alloys, when treated by the process, exhibit 
these new working properties :—(i) The above-mentioned hyper- 
eutectic aluminium alloy with 6-5 per cent. or more of nickel 
and the remainder aluminium ; (ii) an alloy containing 2-15 per 
cent. of iron, not more than 0-5 per cent. of titanium, and the 
remainder aluminium ; (iii) an alloy containing 6-5 per cent. of 
cobalt, not more than 0-5 per cent. of titanium, and the 
remainder aluminium ; (iv) an alloy containing 5 per cent. of 
chromium, not more than 0-5 per cent. of titanium, and the 
remainder aluminium. The fining of the carrier crystals in such 
hypereutectic light metal alloys is effected in a purely mech- 
anical manner by subjecting the cast alloy, containing coarse 
primary crystals at the outset, to treatment by forging or 
pressing, which breaks up the primary crystals and thus embeds 
them more firmly in the mass. At the same time, this treatment 
increases the mechanical strength of the alloy, thereby enabling 
the bearing to be more heavily stressed than when a material 
that has merely been cast is employed.—July 17th, 1936. 


PUMPING AND BLOWING MACHINERY. 
450,485. February 8th, 1935.—-Hypravutic Pumps, P. Tonks, 


43. Fitzroy-avenue, Harborne, Birmingham, 17. 
In this hydraulic pump the output is regulated according to 
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the pressure opposed, so that as the pressure increases the 
output decreases. The specification includes drawings of the 
complete pump, but the most essential detail is that which we 





illustrate. The pump plungers are driven by excentrics A held 
between flanges B B on the hollow driving shaft C. Within 
this shaft there is a rod D, which, acting in conjunction with the 
wedge-shaped pieces E E, varies the excentricity as it is moved 
endways. The rod is operated by rams connected with the 
supply pressure working in opposition to springs.—July 20th, 
1936. 


WELDING. 


450,768. January 23rd, 1935.—Werxtpine Rops ror Use IN 
Etectrric Arc WELDING, The Quasi-Arc Company, Ltd., 
Spotland, Rochdale, Lancaster, and A. P. Strohmenger. 

This invention relates to electrodes of welding rods such as 
are employed in electric are welding or the fusion deposition of 
metals. The rod is provided with a paste coating with a covering 
constituted by a layer of thin paper made from a fibrous mineral 
silicate. The paper may be of the kind called ‘‘ asbestos paper.” 

The use of such a layer of paper introduces two important 

advantages. In the first place, the paper serves to protect the 

paste from mechanical damage without introducing any 
undesirable characteristics or materially increasing the cost 
of the electrode. In the second place, the paper tends to fuse 
after the paste is molten, so that in use a cup is formed at the 
end of the electrode. This leads to the maintenance of a high 
temperature at the centre of the core within the arc, and thus 
to far greater stability of the arc, particularly with alternating 
current welding. These advantages are only gained when the 
asbestos or like paper constitutes the outside electrode. In 
manufacture, when the paste has been applied around the core, 
for instance, by an extrusion process, the asbestos or like 
paper may be applied around the paste, for instance, in a con- 
tinuous process by a machine resembling those in which tobacco 
is wrapped in paper to make cigarettes. The wrapping of 
asbestos or like paper may be held in position by means of 
sodium silicate ft applied to the paste during the wrapping 
process.—July 23rd, 1936. 


MISCELLANEOUS. 


450,487. March 18th, 1935.—Fire ExrincuisHers, G. W. 
Harris, Red House, Wistons-lane, Elland, Yorks. 
This device is a means of indicating when a receptacle, such 
as a fire extinguisher, is full of gas under pressure, or of liquid. 
At the bottom of the container there is arranged a sleeve A with 
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a protruding rib B. This sleeve is embraced by a hollow ring C, 
which, under atmospheric pressure, is a loose fit. If, however, 
it is put under external pressure it contracts and grips the rib. 
Consequently if the container is empty and is shaken the ring 
rattles.—July 20th, 1936. 


450,761. January 18th, 1935.—THE MaNuFACTURE AND PRo- 
DUCTION OF CONVERSION Propucts OF ACETYLENE, J. 
Y. Johnson, 47, Lincoln’s Inn-fields, London. 

It has already been proposed to prepare valuable conversion 
products of acetylene by leading acetylene at elevated tempera- 
ture through acid cuprous salt solutions. When these solutions 
are cooled, however, the salts contained therein separate in the 
form of firmly agglomerating masses whereby stoppages within 
the apparatus frequently occur which may lead to troublesome 
disturbances in operation. It has now been found that this 
drawback can be readily obviated by adding to the cuprous 
salt solution dispersion stabilisers. On account of the addition 
of these stabilisers, the salts separating out are desposited in a 
finely divided state and do not agglomerate ; consequently, 
stoppages within the apparatus do not occur. The following 
examples will further illustrate the nature of this invention :— 
Example 1: 30 litres of acetylene are led each hour through a 
mixture, heated to about 80 deg. Cent. of 500 grammes of 
curpous chloride, 200 grammes of ammonium chloride, 20 
grammes of copper powder, 500 grammes of water, and 2 
grammes of a condensation product derived from stearic acid 
and hydroxyethane sulphonic acid. There are obtained per 
hour 13 grammes of a reaction product which consists to the 
extent of 80 per cent. of monovinylacetylene. Under the same 
conditions, but without adding the said condensation product, 
only 10 grammes of reaction product are obtained. Example 2: 
30 litres of acetylene are led per hour through a mixture, heated 
to 90 deg. Cent., of 500 grammes of cuprous chloride, 200 
grammes of ammonium chloride, 20 grammes of copper powder, 
500 grammes of water, and 2 grammes of the sodium salt of 
butylated naphthalene sulphonic acid. There are obtained per 
hour 13 grammes of a reaction product consisting for the most 
part of monovimylacetylene. Under the same conditions, but 
without adding the said sulphonic acid, only 10 grammes of a 
reaction product are formed.—July 20th, 1936. 








LAUNCHES AND TRIAL TRIPS. 


British CONFIDENCE, motor tanker; built by Cammell 
Laird and Co.; Ltd., to the order of British Tanker Company, 
Ltd.; dimensions, length overall 464ft. 2}in., breadth 61ft. 9in., 
depth 34ft. lin., deadweight 12,250 tons. Engines, Doxford 
four-cylinder, opposed-piston, oil ; launch, August 18th. 

British ENDURANCE, motor tanker ; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of British Tanker 
Company, Ltd.; dimensions, length between perpendiculars 
48lft., breadth 61ft. 9in., depth 34ft., deadweight 12,250 tons. 
Engines, Doxford four-cylinder, opposed-piston, oil; launch, 
August 19th. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 














SaTuRDAY, AvuG. 297TH. 

NortH or ENGLAND Inst. OF MINING AND MECHANICAL 
ENnGINEERS.—Newcastle-upon-Tyne. Annual general meeting. 
2.30 p.m. 

SaturDay, Sept. 57TH. 
KEIGHLEY Assoc, or ENGINEERS.—Trip to Aysgarth. 2 p.m. 
Monpay, SEeptT. 7TH. 

MANCHESTER Assoc. OF ENGINEERS,—Visit to works of 

Leyland Motors, Ltd., Leyland, Lancs. 2.30 p.m. 
Monpday To Saturpay, Sept. 77H TO 12TH. 

Tarp Wortp Power CoNnFERENCE at Washington, D.C., 
U.S.A. 

WEDNESDAY TO WEDNESDAY, SEPT. 9TH TO 16TH. 

BriTIsH ASSOCIATION MEETING at Blackpool. 

Monpay TO Fripay, Serr. 14TH To 187A. 

InstiruTE oF Merrats.—Annual meeting in Paris. For 
programme, see page 94. 

Monpay To Saturpay, Sept. l4tx to 197TH. 

INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. For programme see page 213. 

Fripay to Sunpay, Serr. 18TH Tro 207TH. 

AssocraTION oF SpecraL LIBRARIES AND INFORMATION 
BurEeavx.—Thirteenth Annual Conference at Balliol College, 
Oxford. 

Monpay To Satrurpay, Sepr. 2ist ro 267TH. 

Iron AND Steet Inst.—Autumn meeting in Disseldorf. In 
order to provide furthor opportunity for the discussion of papers 
presented at Dusseldorf, additional sessions will be held in the 
Lecture Theatre of the Institution of Civil Engineers, Great 
George-street, London, 8.W.1, on Thursday, October 29th, and 
Friday, October 30th, commencing each day at 10 a.m. The 
afternoon session on Friday, October 30th, will constitute a 
joint meeting with the Institute of British Foundrymen. For 
programme, see page 84. 

Tuurspay To Saturpay, Sept. 24TH TO 26TH. 

Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. Ceneral discussion on “‘ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 

TuEspDay, Oct. 6TH. 

Inst. oy MARINE ENGINEERS.—85, The Minories, London, 

E.C.3. Presidential address. 6 p.m. 
WEpDNEsDAY, Oct. 7TH. 

LrverPoot Eneineertnc Soc. (Inc.).—-9, The Temple, 

Liverpool. Presidential address. 6.30 p.m. 
Fripay, Oct. 9TH. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘ The Microscope in Engmeering and Industry,” Mr. 
A. E. Bingham. 7.30 p.m. 

Fripay, Oct. 16TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
S8.W.1. ‘‘ Monolithic Furnace Construction,”’ Mr. J. Duguid. 
7.30 p.m. 

Turspay, Ocr. 20TH. 

Inst. oF MARINE ENGINEERS:—-85, The Minories, London, 
E.C.3. ‘ The Burmeister and Wain Two-stroke Cycle Engine,” 
Dr. H. H. Blache. 6 p.m. 

WeEDNEsDAY, Oct, 2Isr. 

LiverPooL ENGINEERING Soc. (Inc.).—9, The Temple, 
Liverpool. °*’ The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,” Mr. F. H. Auger. 6.30 p.m. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





K. L. Kauis Sons anp Co., Ltd., London, E.C.2, inform us 
that a contract for further dredging has been placed with them 
by the Granton Harbour, Ltd. The work includes the removal 
of a quantity of sandstone rock, and will be commenced at an 
early date. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Joun I. THornycrorr anp Co., Ltd., inform us that at a 
recent meeting of the board Engineer Vice-Admiral Sir Reginald 
W. Skelton was appointed a director of the company. 

Mr. HERBERT WILLIAM SILVERWOOD, A.M.I. Loco. E., has 
been appointed by the Government of India as an Assistant 
Engineer (Inspection) in the Indian Stores Department. 

Voxes Lp., of Putney, have just appointed Mr. A. W. Culver 


.as sales manager. Mr. Culver was for seventeen years with the 


Cities Service Oil Company, Ltd., latterly occupying the position 
of sales manager. 

Mr. J. L. A. Bartey-Cuurcuitrt, A.M.I. Mech. E., of 4, 
Mapperley-drive, Woodford Green, Essex, has started as an 
export consultant. He has made a life-long study of the export 
trade of British engineering, and has worked in its interests 
in many countries. ~ 

GrorGE CoHEN, Sons AND Co., Ltd., have acquired the busi- 
ness of Estler Brothers, Ltd., sheet metal workers and general 
engineers, of Butchers-road, London, E.16. The purchase 
includes the whole of the plant and machinery, works, land and 
buildings, goodwill, &c. 

Buuv’s Metat and MELLorp Company, Ltd., Yoker, Glasgow, 
states that from various sources there have recently come to its 
knowledge rumours that it proposes giving up the manufacture 
of bronze propellers. This statement is quite unauthorised and 
contrary to fact. At the present time, we are informed, 
the company has a grerter tonnage of orders for marine pro- 
pellers than at any time in the firm’s history. 

ALFRED HERBERT, Ltd., Coventry, have made an agreement 
with the Coventry Gauge and Tool Company, Ltd., by which 
they act with that company as joint selling agents for adjustable 
caliper gauges for plain and threaded work, slip gauges, plug 
and ring gauges, and other types made by the Coventry Gauge 
and Tool Company, and sold by it under the trade name of 
“‘ Matrix.” This arrangement, which covers the United King- 
dom and Irish Free State, is now in force, and from October Ist 
will also apply to the sale of broaches and broaching equipment 
made by the Coventry Gauge and Tool Company. 
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The “Queen Mary’s” Record Crossing. 


IN our last issue we recorded the fine performance 
of the Cunard White Star liner ‘“* Queen Mary,” which, 
on her westward voyage, made the crossing between 
the Bishop Rock and the Ambrose Lightship, a 
steaming distance of 2907 miles, at an average speed 
of 30-31 knots, the time being 4 days 0h. 27 min. 
Within a week of making that record passage the 
‘** Queen Mary ” has, on her eastward return voyage, 
made the shortest time taken by any ship between the 
same two points. On Sunday evening, August 30th, 
she passed the Bishop Rock at 8.12 British summer 
time, having taken only 3 days 23 h. 57 min. for the 
passage. The ‘Queen Mary’s”’ average speed for 
the voyage of 2939 miles was 30-63 knots, compared 
with 30-31 knots for the previous record passage of 
3015 miles which won for the ‘‘ Normandie ” in June 
last year the Blue Riband of the North Atlantic. 
The “ Queen Mary ” won the laurels in spite of fog 
over the Scilly Islands and the Channel. In the course 
of interviews granted at Southampton on the arrival 
of the ship on Monday, Sir Edgar Britten, her com- 
mander, said there was no vibration, even when the 
ship averaged 31 knots for the twenty-four hours ; 
while the chief engineer, Mr. M. L. Roberts, conveyed 
the impression that even though high record speeds 
were attained, the full horse-power of the propelling 
machinery was not utilised. Speaking in Liverpool 
on Monday, August 31st, Sir Percy Bates, the chair- 
man of the Cunard White Star Company, said that 
the data acquired during the record round voyage of 
the ‘‘ Queen Mary ” would be of great research value 
in connection with the design and construction of 
** No. 552,” her sister ship. 


A New Vancouver Bridge. 


In a Journal note of May 15th we recorded the 
approval given by the Federal Government at Ottawa 
for the construction of a new bridge over the First 
Narrows at Vancouver Harbour. The bridge, which 
is to be built by the First Narrows Bridge Company, 
in conjunction with the Stuart and Cameron Company, 
will have a length of close upon a mile, with a height 
of 209ft. at the centre, and a middle span of 1500ft. 
On Friday, August 28th, it was announced by Mr. 
A. J. T. Taylor, in Vancouver, that the contract for 
the construction of the piers, the substructure, and 
the approach road through Stanley Park had been 
let and that work would begin in the autumn of the 
present year. It is expected that the contracts for 
the main structure will be placed before the beginning 
of December. The new bridge, we may recall, will be a 
private toll bridge, which will be operated under a 
tifty years’ franchise, of which the First Narrows 
Bridge Company is the owner. It is being constructed 
in connection with the development of residential 
estates on the north shore of the Burrard Inlet. It is 
to be called the Lion’s Gate Bridge, and will, it is 
expected, be the largest suspension bridge in the 
British Empire. Lord Southborough is the chairman 
of the company, and two Vancouver members of the 
board recently appointed are Mr. C. Spencer, of David 
Spencer, Ltd., and Mr. A. M. J. English, of the Royal 
Trust Company. 


The Port of London Authority. 


THE twenty-seventh annual report of the Port 
of London Authority to the Minister of Transport, 
which has just been issued, indicates that in prac- 
tically all its sections the trade of the port shows a 
welcome increase over that of the preceding year. 
Among the works and improvements carried out 
during the year ended March 31st, 1936, are recorded 
new timber accommodation, and improvements to 
lock gates at the Surrey Commercial Docks, and a 
new swing bridge and railway improvements at the 
Millwall and West India Docks. At the Royal 
Victoria Dock a new quay has been constructed 
and the foundations for a new three-storey ware- 
house have been laid. A contract has been placed 
for the erection of the warehouse. The twin railway 
tunnels under the Connaught-road Passage have been 
strengthened, the crown lowered, and a new subway 
for mains built preparatory to the work of deepening 
the passage which is now in progress. An order 
has been placed for the construction of twenty-five 
3-ton electric quay cranes, of which ten have been 
completed. At the Royal Albert Dock the widening 
of the North Quay has been completed and the 
deepening of the dock is now in hand, while on the 
South Side sheds have been reconditioned and the 
electrification of the quay has been completed. 
At the Eastern Dry Dock iron keel blocks are being 
substituted for the old wooden blocks, and improve- 
ments are being made on the South Side of the King 
George V Dock, while the drainage arrangements 
at the dry dock have been altered. Sheds at the 
Tilbury Dock are being reconstructed and quays 





reconditioned. The more important works carried 
out for the maintenance of the undertaking include 
the modernisation of lifts and hoists at the London 
and St. Katharine and the India and Millwall docks, 
the replacement of electric trucks and extensive 
overhauling of lock gates. During the year 995,503 
cubie yards of material were dredged from the river 
in order to maintain and deepen the channels, and 
the quantity of mud removed from the docks during 
the same period was 1,598,947 cubic yards. 


Charing Cross Traffic. 


INTERESTING information concerning road traffic 
in the Charing Cross area is contained in the report 
of the London and Home Counties Traffic Advisory 
Committee on Charing Cross Bridge, which is referred 
to elsewhere in this issue. The report states that 
the evidence given on behalf of the London Passenger 
Transport Board was to the effect that a large volume 
of traffic is attracted into what may be termed the 
Charing Cross area because it is for many purposes 
the centre of London. In the Board’s view the traffic 
which would use Charing Cross Bridge could not be 
dealt with by means of a ring road such as the North 
Circular Road or even a ring road on the line of 
Euston and Marylebone roads. The Board informed 
the Committee that it might, if a bridge were con- 
structed at Charing Cross, be able to divert 1598 
buses a day now passing through Trafalgar-square, 
of which 1000 would be taken from the Strand 
and 598 from Whitehall and Westminster Bridge. 
The Board also informed the Committee that in its 
opinion the time is rapidly approaching when addi- 
tional bus services will be required in Central London 
to meet the growth of traffic, and when therefore 
more street accommodation must be made available 
for the purpose. This relief to these congested streets 
could, of course, not be given if such a bridge were 
not constructed. The Automobile Association 
informed the Committee that its investigations 
showed that there was a definite tendency for 
motorists who know London to go through the 
centre rather than go a long way round. The Com- 
mittee, having carefully weighed the views expressed on 
the subject, came to the opinion that it would not be 
possible to divert round the central area, by means 
of a ring road, such a volume of traffic as to provide 
not only the relief at present needed on the main 
traffic streets in the neighbourhood of Charing Cross, 
but also a margin for future growth. Its conclusion, 
therefore, is that the necessary improvements of 
the cross-river facilities in the neighbourhood of 
Charing Cross cannot be provided by other means 
than a new bridge in the locality. 


A Tokyo Land Reclamation Project. 


AccorDInG to The Times correspondent in Tokyo, 
the engineering department of the Home Office has 
completed the plans for an extensive scheme of land 
reclamation in Tokyo Bay, which will include a 
deep-water canal or channel between Yokohama 
and Tokyo. The scheme, which is to be entrusted 
to the Prefectual Governments of Tokyo and Kanana- 
gawa (Yokohama), will cost about £4,000,000, and 
work is to begin next year. It is proposed to build 
a sea wall 8? miles long and roughly about a mile 
from the shore, which will follow the contour of the 
shallow muddy coast from Shinagawa, on the out- 
skirts of Tokyo, to Kawasaki, half-way to Yoko- 
hama. Within this wall a channel 770 yards wide 
and 23ft. deep at low water will be dredged, and in 
the process a large expanse of foreshore will be 
drained. Other channels will be dredged through 
this, the sand taken out being used to heighten the 
ground which is left, and between the new channel 
and the present high water mark ten “ islands,” 
comprising some 20,000,000 square yards, will be 
formed and will be offered as factory sites. The 
canal or channel will enable large cargo ships to dock 
beside the reclaimed land and eventually to dis- 
charge cargo in Tokyo harbour, which now takes 
ships of 3000 tons. 


New Aircraft Factories. 


In a Journal note of August 21st we recorded the 
putting into service of the new Alvis aero-engine 
factory at Coventry. We now learn that the Daimler 
Company, Ltd., is to participate in the Government 
aircraft expansion programme, and that a site near 
the company’s Radford works at Coventry has been 
approved. Work on the new factory has begun, 
and full production is expected in about a year or 
eighteen months’ time. Work is also well advanced 
on the new aircraft factory of the Austin Motor 
Company, Ltd., at Cofton Hackett, east of the 
company’s Longbridge Motor Works. At Coventry, 
the Standard Motor Company, Ltd., is erecting an 
aircraft factory, adjacent to its principal motor 
factory, while it is expected that at least two other 
Coventry works, those of the Rover and the Humber 
Hillman companies, will in the near future under- 
take the manufacture of aero-engines. In Scotland, 
there is every prospect of the Greenock shipyard of 
Harland and Wolfi, Ltd., being acquired for the 





manufacture of aircraft. This yard, we may recall, 
was taken over by National Shipbuilders’ Security, 
Ltd., and placed on a care and maintenance basis, 
and if the present negotiations are successful, it 
will be the first of such yards to be adapted for 
aircraft work. At Dumfries there appears to be some 
likelihood of the old Arrol-Johnson works being 
reopened for the production of aircraft or aero- 
engines. The Bolton district in Lancashire is also 
being considered as the possible site for yet another 
aircraft factory. 


The Master Cutler-Elect. 


On Monday, August 31st, the Cutlers’ Company 
of Hallamshire elected its Senior Warden, Brevet- 
Colonel W. Tozer, of Sugworth Hall, Sheffield, as 
Master Cutler, in succession to Sir Samuel Roberts, 
Bt. The installation ceremony will take place at the 
Court House, Sheffield, on Wednesday, October 7th, 
and the Cutlers’ Feast will follow at the Cutlers’ Hall 
on Wednesday, October 14th. Colonel Tozer is a 
member of the Sheffield firm of Steel, Peech and 
Tozer, a parent concern of United Steel Companies, 
Ltd. Although one of the youngest men elected to 
this ancient office, Colonel Tozer brings with him a 
wide business experience, and a family connection 
with the Cutlers’ Company which extends over half 
acentury. He is only forty-two years of age and was 
educated at Malvern and Clare College, Cambridge, 
and is now one of the governors of Malvern College. 
He entered the Army before the war and saw active 
service in France and was mentioned in dispatches. 
After the war he joined the sales side of Steel, Peech 
and Tozer, and is a member of the Council of the 
Sheffield Chamber of Commerce. Alongside his* busi- 
ness activities Colonel Tozer holds several important 
military positions in the city of Sheffield. He is the 
Officer Commanding the Hallamshire Battalion of 
the York and Lancaster Regiment, a military member 
of the West Riding Territorial Association, and 
Officer-in-Charge of Troops in Sheffield, while only 
last week he was appointed Officer-in-Charge of Air 
Raid Precautions in the Sheffield area so far as the 
military side is concerned. 


Grimsby Electric Supply Station and 
the Grid. 


Ir is announced that the Central Electricity Board 
has received from the Electricity Commissioners a 
scheme entitled the Mid-East England (Alteration 
and Extension) Scheme, 1936, which was published 
on Tuesday, September Ist, together with an 
explanatory memorandum. The effect of the new 
scheme is to amend the original scheme adopted by - 
the Board in March, 1929, so as to provide for the 
generating station of the Corporation of Grimsby 
becoming a selected station and for the alteration of 
the routes of certain main transmission lines and the 
location of a sub-station. In the original scheme the 
Grimsby generating station was scheduled as a station 
to be worked under temporary arrangements between 
the owners and the Board, but the efficiency and 
economy of production at the station, it is stated in 
the memorandum, has so improved that it would be 
to the advantage of the scheme for the station now 
to be made a selected station for reinforcing the grid 
supply in the eastern part of the scheme area. The 
necessary alterations in respect of transmission lines 
were found desirable in constructing the grid. 


The Inspectors of Explosives Report. 


THE sixtieth annual report of His Majesty’s 
Inspectors of Explosives for the year 1935, which has 
just been issued by the Stationery Office, price 9d. 
net, contains records of accidents in storage, con- 
veyance, and handling of explosives, petroleum spirit, 
and other dangerous articles, occurring not only in 
this country, but abroad. It draws special attention 
to deplorable accidents through the use of petrol in 
the home and also the non-understanding of deto- 
nators and live war trophies. The information given 
should be of special interest to the explosives and 
petroleum industries and to local authorities. On the 
subject of gas traction the report states that little 
progress appears to have been made during the year 
in the use of gas-propelled vehicles, in contrast with 
considerable development on the Contiment and 
especially in Germany. The incentive clearly stated 
in certain German publications has been “ inde- 
pendence in the matter of fuel supplies, which is so 
urgently required.” It is interesting to note from 
references in the report that advantage has been 
taken of the work done in this country, which makes 
the lack of progress here all the more disappointing. 
Valuable research work has, however, been done in 
Birmingham on the question of high compression 
ratio gas engines, specially designed for the use of gas 
as fuel, with encouraging results. The research by 
the Department of Scientific and Industrial Research 
with regard to the light alloy steel cylinders which 
have been in use for about two years for the storage 
of gas in gas-propelled vehicles has been continued, 
and so far, it is reported, the results have been 
satisfactory. 
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The Art of 


Gear Design. 


By H. E. MERRITT, DSc. 
No. VIII. 


(Continued from page 199, August 28th.) 


THE ANALYsIS OF TooTH CoNnTACT. 


)}ROM the kinematic point of view the performance 
of gear teeth is determined by the motion of their 
surfaces relative to each other and to the line of con- 
tact, and by their curvature. A convenient starting- 
point is again offered by spur gears, since in this case 
a two-dimensional study serves for the determination 
of the conditions of contact of three-dimensional 
members. 

Pitch Circle Velocity.—If two pitch circles, diameters 
d and D respectively, roll together with the same 
linear velocity v, their respective angular velocities will 
be inversely proportional to their diameters. In 
spite of some inconsistency in the choice of units, it 
is convenient to express dimensions in inches, linear 
velocities in feet per minute, and angular velocities 
in revolutions per minute. (The proposal to use 
inches and seconds, or feet and seconds, throughout 
would not be generally acceptable to those concerned 
with the practice of gear design.) If, therefore, n and 
N are the speeds in revolutions per minute corre- 

sponding to pitch diameters d and D inches, 

dn=DN 
or d/D=N/n 
and v= d n/12=0- 262 d n feet per min. 

Sliding Velocity.—Suppose that the teeth A and B 
(shown in Fig. 48) of two gears having pitch diameters 
D and d and speeds N and n make contact at a point 
a,b, distant x from the pitch point P. Now the pitch 
circles at P may be brought to rest by giving an equal 
and opposite velocity to the centres O and Q. When 
this is done P becomes the instantaneous centre of 
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FiG. 48—VELOCITY OF SLIDING 


rotation of the line P a,, and the point a, on tooth A 
wiil then have a velocity given by v.a, P/OP=2 v x/d 
in a direction at right angles to P a,, whilst the point 6, 
on tooth B will have a velocity 2v2/D in the same 
line, but opposite sense. The velocity of a, relative 
to b, is the velocity of sliding between the teeth, and 
this will be equal to 


If one member is an internal gear, D is regarded as a 
negative quantity. The expression for velocity of 
sliding may also be written in terms of the angular 
velocities. Thus the velocity of a, will be 2vx/d 
=2(0°262n2); that of b, will be 2 (0-262N 2) in 

the opposite direction and the resultant after sub- 
tracting the negative quantity will be 

Vs=0-524 4 (n+N). 
If one member is an internal gear, the sign of its 
direction of rotation will be the same as that of the 
pinion and in this case 

Vs=0-524 x (n—N). 

Velocity of Point of Contact in Space.—The motion 
in space of the pomt of contact between a pair of 
conjugate teeth is determined solely by the form of the 
path of contact and the pitch circle velocity. For, as 
previously shown, if the profile of one is given, the 
path of contact is fixed and independent of any con- 
jugate gear which may be selected to mesh with it, 
and the position of the point of contact at any instant 
is determined by the angular position of the given 
gear. The motion of the point of contact may there- 
fore be examined in relation to the conjugate rack 





FiG. 49—VELOCITY OF POINT OF CONTACT 





tooth. Thus in Fig. 49 let A be a toath givmg a path 
of contact c, Pc, and C be the conjugate rack tooth 
operating on a pitch lime X PX. At the instant 
represented the point of contact will move along 
Cy Pes, its direction being along the tangent c, E to 
the path of contact at the point of contact c,. Since 
P c, is normal to the tooth profiles at c, the point of 
contact must have zero velocity relative to the tooth 
profile in this direction. Hence considermg the 
velocity diagram, if v is the velocity of translation of 
the rack tooth (equal to the pitch circle velocity 
of the mating gear) | the pressure angle and y the 
angle between the path of contact and the common 
normal, the normal velocity of the tooth profile along 
the common normal will be represented by od and 
equal to v cos, whilst the velocity of the point of 
contact will be represented by oe and equal to 
Ue=v COS Y Sec y. 

Two interesting examples may be cited: (a) if the 
path of contact is a straight line, y=0 and v, is 
constant and equal to v cos y. (This applies to invo- 
lute tooth profiles); (6) if the path of contact is a 
circular are having its centre in the line OPQ, 
y is always equal to / and v, is constant and equal to v. 
(This applies to cycloidal tooth profiles.) 

Velocity of Point of Contact over Tooth Profiles. 
The speed with which the point of contact moves over 
the tooth profile is obviously important, since it 
determines the tooth surface area available to resist 
wear under the conditions obtaining at the correspond- 
ing instant and also the rate at which newly lubricated 
surfaces are brought into action. It may, however, 
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Velocity Diagram 


IN SPACE 


be observed that its significance from a quantitative 
point of view has not yet been precisely established. 

The magnitude of this velocity may be found by an 
extension of the velocity diagram in Fig. 49. The 
point c, on the profile of tooth A moves, at the instant 
represented, in a direction perpendicular to O¢, 
represented by oa in the velocity diagram, when 
oc is the pitch circle velocity. Since the velocity of 
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FiG. 50—SIMPLIFIED REPRESENTATION OF ROLLING 
AND SLIDING 


the point of contact in space is represented by 0 e° 
the velocity of the point of contact relative to the 
point c, on the tooth A will be represented by ae. 
If the angle P Oc, is « the magnitude of ae will be 
given by 

Upa=v cosy [tan y+tan (a+y)]. 
This velocity is the “ velocity of rolling ’ with respect 














to tooth A. The corresponding velocity of rolling 
over the rack tooth C will be represented by ce in 
the velocity diagram, and ac is the velocity of sliding. 
Alternatively, if a gear tooth B operated on centre Q 
in conjunction with tooth A, the velocities of sliding 
and rolling would be determined by the line 06 in 
the velocity diagram perpendicular to Q ¢,, be being 
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Fic. 51—DETERMINATION OF CENTRE OF 
CURVATURE OF TOOTH PROFILES 


the velocity of rolling over tooth B and a 6 the velocity 
of sliding between A and B. 

The velocity diagram illustrates what is clear from 
inspection, namely, that the velocity of sliding 
between two profiles is the difference between the 
rolling velocities, i.e., 

Us= 


Ura — Upp. 


In dealing with relative motions it is often convenient 
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FiG. 52—EQUIVALENT CYLINDERS OF SPUR GEAR TEETH 


to bring one member to rest. The point of contact 
may be made the ‘“‘ datum point,” as it were, by giving 
equal and opposite velocities to the rolling profiles, 
and this gives a clearer picture of the relative motion 
of the profiles. The result is shown in Fig. 50. Here 
the profiles A and B are shown making contact at 
points a, and 6, at the fixed. point F; at a later 
instant both profiles will have moved in the direction 
of their length with the appropriate velocities of 
rolling and points a, and b, will have arrived at F. 
When a, a,=8, b, ‘“‘ pure rolling” results. When the 
velocities of rolling are in opposite directions account 
must be taken of sign. In the velocity diagram, o a 
represents the velocity of the surface of A past the 
fixed point F, and o b the velocity of B. Then ab 
represents the sliding velocity. 

Centres of Curvature of Tooth Profiles.—¥or a given 
pitch diameter, the path of contact determines the 
curvature of the tooth profile at any point, or vice 
versd. The easiest way of analysing this relationship 
is to regard any short length of the profile as a circular 
are, and deal with it in the manner described in con- 
nection with progressive and retrogressive tooth 
contact. 

Thus at the point of contact c, in Fig. 51, the profile 
of tooth A may be regarded as a short length of 
circular arc having its centre at some point Dz, 
in the common normal Pe¢,. The line Da Pc, may 
then be imagined to be replaced by a link, of which 
the end D,z moves in a circular path about O, and the 
end ¢, moves along the path of contact (in the direc- 
tion of the tangent c, E), whilst at the same time it is 
constrained always to pass through P. The instan- 
taneous centre of rotation of the link is therefore 
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located at the point F, at which the radius O Dy, 
the normal P F to the common normal at P, and the 
normal c,F to the path of contact atc, all intersect. 
Given any two of these lines, therefore, the third 
can be found. 

Thus if the position of the centre of curvature Dg 
is required, the directions of P F and c, F will be known, 
and joining the point of intersection F to O gives, 
by its intersection with the common normal, the 
position of Dg. Similarly the centre of curvature of 
the conjugate profile B operating about a centre Q 
is found by joming QF (producing if necessary) to 
intersect the common normal at D,. In the example 
given, the profile of B is concave at the point ¢,, 
but if the angle D,QO had been greater than the 
angle D, P O, the profile would have been convex. 

In the special case in which the path of contact is 
a straight line, the normals to the path of contact at 
the point of contact and the common normal at the 
pitch point are parallel and meet at infinity. If in 
Fig. 51 the path of contact coincided with the line 
Pc,, therefore, parallels to PF through O and Q 
would fix the centres of curvature at I, and I, respec- 
tively, and these points are constant for all positions 
of the point of contact along Pc,. (This corresponds 
to the case of involute tooth profiles.) 

Calculation of the radii of curvature D,c, and 
D,c, is a matter of solving the triangles Dg F c, and 
D,F ¢,, but the graphical construction deals with 
most practical cases with a sufficient degree of accuracy. 

Equivalent Cylinders.—In the case of spur gears 
all transverse sections are similar, and the line of 
contact is perpendicular to the plane of section, 7.e., 
it is parallel to the axes of the gears. A strip of tooth 
surface along the line of contact may thus be regarded 
as part of the surface of a cylinder and the conditions 
of tooth engagement may be represented by two 
cylinders making line contact with the appropriate 
rolling and sliding motions. 

By combining the velocity diagram of Fig. 49 with 
the curvature diagram of Fig. 51, the diameters and 
speeds of the equivalent cylinders may be found. 
Thus in the case represented by Fig. 52 the tooth 
profiles which make contact at the point c, for the 
given slope of the path of contact may be replaced 
by cylinders having centres Dg and Dy, respectively 
and radii R, and R, found by the method of Fig. 51. 
By drawing the velocity diagram as exemplified in 
Fig. 49, or by calculation, the corresponding rolling 
velocities over the surfaces of the cylinders may be 
found. The cylinders may now be rearranged to 
work on fixed centres Dg’ and D,’ with a fixed point 
of contact c,’ and if they are given peripheral velo- 
cities equal to their respective rollggg velocities they 


will be subjected to exactly the same conditions of 


relative surface motion as the teeth of the actual gears 
at the point ¢. 

The behaviour of gear tooth surfaces at any selected 
point can thus be isolated for the purposes of experi- 
mental investigation by rolling the equivalent 
cylinders together under the corresponding load with 
the appropriate angular velocities. 


Three-dimensional Contact.—In the general case of 


gear teeth in line contact, the line of contact is not 
necessarily normal to the direction of relative sliding. 
In fact, in the case of helical, spiral bevel, and worm 
gears, the line of contact is often inclined to the direc- 
tion of sliding to a quite considerable extent, depending 
upon the tooth profile and spiral and the form of the 
zone of contact. ; 

At any chosen point of contact, however, the rela- 
tive motion of the surfaces and the line of contact can 
be expressed in a comparatively simple way. This 
may be arrived at by taking fragments of the tooth 
surfaces surrounding a short length of the line of con- 
tact and considering the position of the line of contact 
relative to each before and after a small change in 


position. Thus referring to Fig. 53a, A and B are 
xX, xh ey, 
@ | 
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FiG. 53—RELATIVE MOTIONS IN THREE - 
DIMENSIONAL CONTACT 


such fragments in the initial position and are curved 
in such a way that contact occurs along the line 
aa,bb. After B has moved over A in the direction 
of relative sliding indicated by the arrow X, the line 
of contact will take up a position c c shown in diagram 
(6). Relative to A it has moved from aa to cc, and 
relative to B from 6b to cc. 

Now regard the line of contact as fixed and the 
surfaces as moving relative to it. In the direction of 
motion ¢,X, A has moved a distance 6, a, relative 
to B and c¢,a, relative to the line of contact ; while 
B has moved a distance a,b, relative to A and c,b, 


relative to the line of contact. Now the effective 
motion of the line of contact over the surfaces must 
be measured at right angles to its length, ¢.e., in the 
plane Y Y. Regarding the figure c,a,6,b, a,c, as a 
velocity diagram, it is apparent that the conditions 
now reduce to those of two cylinders represented by 
the curvature of the surfaces in the plane Y Y 
(corresponding to Fig. 52) with the addition of a 
component of sliding velocity in the direction of the 
line of contact. Writing v;, and v;, for the respective 
velocities of the line of contact relative to the sur- 
faces A and B measured in the direction of the 
normal Y Y (and represented by b,c, and a, ¢,), vs for 
the true relative sliding velocity (represented by 
a,b,), and « for the angle between the direction of 
the resultant sliding velocity and the normal to the 
line of contact, the contact conditions may be 
expressed by 
Ur, —Urp= COS &, 





with the addition of a component of sliding velocity 
lengthwise of the line of contact equal to v sin «. 

The importance of the relative surface motion arises 
from the fact that in practice the surfaces are separated 
by an oil film, the behaviour of which (and hence the 
resultant tooth friction and oil film load-carrying 
capacity) will be determined by the forces which 
tend to preserve and to destroy it. Although the 
mechanism of the lubrication of rolling line contacts 
is as yet imperfectly understood, it is known that a 
proper relation between v;, and %;, assists in the 
formation of the film and reduces tooth friction, and 
that the longitudinal sliding component tends to 
reduce or destroy it. The quantitative effects of the 
several elements of relative surface motion also 
depend, however, upon the nature of the materials 
and lubricant employed, and await further experi- 
mental investigation. 

(To be continued.) 








Links in the History of the Locomotive. 


WILLIAM CHAPMAN’S ENGINES. 
By C. F. DENDY MARSHALL. 


HERE is what must be accepted as trustworthy 
evidence that Chapman made two attempts 
to produce a satisfactory locomotive—in 1813 and 
1814 respectively—the first engine hauling itself 
along by a chain laid between the rails, in the fashion 
of certain ferry boats, and the other operating without 
the chain, by adhesion. Until now, no details of the 
chain engine have come to light. 

For evidence as to the existence of the first, many 
accounts might be quoted—it will suffice to cite 
Wood, who, in his third edition, on page 282, after 
a description of the system, says: “‘ Mr. Chapman 
had one of his engines tried upon the Heaton railroad, 
near Newcastle, but it was soon abandoned; the 
great friction of the chain, and also its liability to 
get out of order, operated considerably against it.” 
He had said the same in the previous editions, except 
that in the first he put “‘ Hetton ’’ by mistake. 

None of the books give any drawings. The patent 
specification shows the body of the locomotive merely 
as a rectangle, with two circles for the wheels, but 





was that it was started in 1790, and became 
** Limited ” in 1888, which therefore represents the 
upper limit for the date of the cover. Mr. Williamson 
says that the drawings are much older. 

The engine turns out to be a side-lever one. As 
might have been expected, Chapman incorporated 
a bogie, thereby anticipating the American engine 
claimed to be the first bogie locomotive by almost 
twenty years. 

I give the description in full : 


EXPLANATION OF PLANS 
MACHINE. 


February 3rd, 1813. 


EXPLANATION No I. 


OF LOCOMOTIVE 


No 1. Plan of the carriage. 

The outside of the two side sills of the frame are 
4 feet asunder. The axle of the foremost pair of the 
six wheels is bolted transverse to the side sills. 

The two remaining pair are fixed transversely to 
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FiG. 1—PLAN OF THE FRAME 


at the end of it there is a cluster of five circles repre- 
senting rollers, and the specification contains a 
description of their action. The engine itself is merely 
called “‘ a carriage containing the motive power, be it 
steam, inflammable gass, or what it may.” 

I have discovered a set of drawings in the Derby 
Museum which undoubtedly represent a design for 
this engine, and probably show it “as built.” These 
have been reproduced by the kindness of Mr. F. 
Williamson, the Curator. 

There are five sheets, containing nine drawings, 
and thirteen pages of descriptive matter, all being 
lithographed, the figures in black, buff, and blue. 
They came from the collection of Sir Henry Bemrose. 

An outer cover has been put on comparatively 
recently, on which is written ‘“‘The Butterley- Co. 
Ltd. 1790—Facsimile of Locomotive Design 1813.” 

The addition of the cover suggests that these 
sheets were copied at some time from originals in 
the possession of the Butterley Company, and that 
they were the builders of the engine. It is by no 
means unlikely—about this time it is known that they 
constructed Brunton’s first engine with legs—and 
it would have been very interesting to have found 
confirmation, but inquiries have drawn blank ; 
the only pieces of information at all bearing on the 





subject which the company was able to give me 





a separate frame of their own; the centre line of 
their respective axes being 3 ft. 9ins. asunder, and 
attached together by 2 strong bolsters, 1,1, (Vide 
also No 2.) with their outsides 4 feet asunder, and 
strongly bolted up to the axles. 

2. is @ strong bridging across the bolsters, in the 
centre of which bridging is a pot, or socket, with a 
steel plate at the bottom, for a pivot projecting below 
the centre ring of the hinder division of the boiler to 
rest in. 

3,3. are two iron plates for the conic rollers, 
supporting the engine to rest on; which, although 
shown here, are to be placed under the side sills, as 
shewn opposite in No X. where 1,1. represent the 
bolsters under the axles of the four detached wheels, 
and 2. the cross bridging for the socket te receive the 
pivot ; round which pivot there is a collar with two 
cylindric bars (cylindric at the ends) of $ inch or 
# inch diameter, on which are placed two rollers 
of 6 inches axis, of 4 inches diameter at their outer, 
and 3 inches at their inner ends, resting on suitable 
plates, both above and below. 

EXPLANATION OF No. II. 
The side elevation. 
1. and 2. as described in No. 1. 
The distant or far sill, only of the carriage: is 
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shewn, to prevent other essential parts being inter- 
cepted. 

4,4,4. are the far side carriage wheels, with their 
respective axles in their centres. 

5,5. are guide sheaves, for the chain 2 feet dia- 
meter in the groove, the width of which may be 
2} or 3 inches. The axles themselves must be strong ; 
but the journies at their ends small to reduce the 
friction. 

6. One of the styles to support the collarings of 





15,15. Levers of the inner cranks, and far steam 
cylinder. 

16. The connecting axis of the different arms of 
15,15 etc. which may be cast in one piece, with them, 
if deemed expedient. 

17,17. Strong stanchions supporting the gudgeons, 
on which the levers 14. are fixed. 

18,18. Cast iron bridging (to support the axis 16) 
fixed at one end to the styles 6.; and at the other to 
short snugs (under 19,19,) projecting from the head 
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FiG. 2—SIDE ELEVATION 


7, the crank axis, and of 8, the band wheel; which 
latter is to be 38 inches in diameter, in the bearing 
part of the groove, so that a revolution in the band 
or chain shall be ten feet. 

9,9. are two binding sheaves, fixed in a square 
iron frame 10,10. of sufficient width, to embrace, and 
go clear of the side-faces of the band wheel 8. One 
end of this frame resting loosely (at endway motion) 
on a sliding bar supported on two snugs, projecting 
from the boiler, one of which is shown at 11. The 
other end, is each side supported by the axis of the 
wheel 9. passing through a small lever; the lower 
end of which turns on a permanent gudgeon at 12., 
and at the opposite end of the lever, their is a weight 
13, to keep either one wheel or the other pressing 
against the chain, in the band wheel, according to 
the direction in which the carriage moves. 

14. is a side lever moved by the yoke from the 
piston of the nearest steam cylinder, at one end of 
it ; whilst the other end, is attached by a connecting 
rod, to one of the outer arms of the crank axis (vide 
No ITI.) 

15. The dotted line shews a lever, one end of which 
is connected with the far steam cylinder, and the 
other, to one of the inner arms of the crank, therefore 
this lever must lie nearer the side of the boiler than 
the other as shewn in No III. The centres of these 
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FiG. 3—PLAN OF THE FORE PART OF THE ENGINE 


two levers are designed to be on the same level 
although that of 15. is placed higher in No 2. for the 
purpose of shewing it more distinctly and pointing 
out by the dotted line, the range of the sweep at each 
extremity, by which it will be seen that it passes 
very little on each side, of the perpendicular of the 
piston rod. 

16,17. Two safety valves to be charged with 
60 Ibs. to the inch. 16 to have a lever to it, to lift 
it at pleasure. 17 to be covered with a grate in such 
manner as to prevent its being fastened down. 


EXPLANATION OF No III. 


14,14. Levers of the outer cranks, and near steam 
cylinder. 





of the boiler. This bridging is also connected with, 
or let into the stanchions 17,17. 

7. The crank axis, with its two sets of arms, at 
right angles, as shewn in No. IT. 

21,22. Journies, on each of which a toothed wheel 
cast in two parts is to be fixed, with a collar, ete. 
Lever to engage one, and disengage the other, from 
their respective catches 20,20. as will be further 
explained in No. V. 


EXPLANATION OF No IV. 


The piston rod, the yoke, turning upon a pin to 
correct any irregularity tending to bend the piston 
rod. The rod connecting the yoke with the levers, 
etc. are all sufficiently apparent on inspection. 


EXPLANATION OF No V. 


8. The band wheel with a fixed tooth wheel on 
each side upon the same axis. Above this axis at 
the distance of 25 inches centre and centre lies the 
crank axis 7,7. on which as mentioned in the explana- 
tion of No III. are placed two loose wheels each with 
its corresponding wheel making a conjoint pitch 
diameter of 50 inches. 








The lesser loose wheel to be 16% inches 

It’s corresponding fixed wheel .. 33} inches. 
Inches 50 viz. as 1 to 2. 

The greater loose wheel to be 213/, 

It’s corresponding fixed wheel .. 28*/, 


Inches 50 viz. as 3 to 4. 
EXPLANATION OF No VI. 
One of the binding wheels (viz. part of its rim) in 
section transverse to its axis. 
"EXPLANATION OF No VII. 
Part of the rim of the band wheel, in section down 
the middle of the groove. 
EXPLANATION OF No VIII. 
A section through its rim. 


EXPLANATION OF No IX. 

A section through its rim. 

The band wheel is denoted by the figure 8. in the 
preceeding numbers, and the binding wheel by the 
figures 9,9. 

In No. VII and No. IX. the dimensions of all the 
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FiG. 4—TRANSVERSE SECTION AND VIEW OF 
CRANKSHAFT 


parts are written. The wheel is of cast iron, the 
number of teeth is to be 32; and in every alternate 
one @ small rib on the inside of each division of the 
teeth is to be cast, as shewn at n,n, so that some link 
or other of the chain being turned edgeways, into one 
or more of them, will prevent the chain from slipping. 

The binding wheels shewn by No VI and IX are 
to be of such diameter as to contain 13 teeth of the 
same pitch with the 32 teeth of the band wheel. The 
rim of the binding wheels contains a rectangular 
channel 4} inches wide and 2 inches deep, with 
13 grooves on each side to receive cogs of hard wood, 
to press against the chain ; and, to prevent these cogs 
working loose, small iron pins may be put through 
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them, from side to side, where shewn by the holes in 
No VI. 
GENERAL REMARKS. 


The boiler is composed of two cylinders of 3ft. 6ins. 
diameter and when conjoined 7 feet length of axis. 


ewt. qr. lbs. 

These with their ends weighed .. 34 0 «0 

4 waggon wheels weighed .. 8 2 0 
Two 8 inch cylinders, and remainder 
of cast iron work, viz. chimney to a 

small height, etc, etc. a wa, Sa ee 

ewt. 65 0 0 

Hammered iron .. : 25 0 0 

Brass, nearly s. @°s 

Wood at least 20 0 

ewt. 94 0 0 

Water, about .. 26 0 0 


Equal 6 tons. 

That the requisite strength of the levers, yokes, 
shafts, etc, etc, may be fully attended to, it will be 
sufficient to state that when the engine is going slowly, 
and working at near its maximum, the stress on each 
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Fic. 6—CROSS-SECTION THROUGH BOGIE PIVOT 


piston will be 2,500 lbs therefore the power applied 
at the end of each lever will be about 12 cwt. 

The stroke of the piston is two feet, and when 
moderately charged, 60 strokes per minute. 


Fig. 6, which has been copied from a sketch in the 
text, shows the bogie pivot and the conical rollers on 
each side to take the weight. 





It may help to make matters clear to add that 
the chain passed up behind the right-hand roller 
numbered 5 in Fig. 2, round the large one 8, and down 
in front of the left roller numbered 5. Those marked 9 
were for the purpose of pressing the slack (i.e., 
trailing) part of the chain into engagement with 8 ; 
their position being shifted to suit the direction of 
travel by throwing over the square weight 13. The 
annexed sketch shows the bogie. 

The two-speed gear is interesting. The boiler must 
have had a return flue, on account of the mass of 
machinery at the end remote from the chimney. 

That he made a second engine, or possibly recon- 
structed the first, is proved by a passage in the 
Repertory of Arts for February, 1815—quoted in my 
“Two Essays in Early Locomotive History,” which 
says :— 


Account of a locomotive engine executed by 
Messrs. Chapman ..on the 2lst November 1814 
a locomotive was set to work on the waggon 
way of John George Lambton, Esq. . . . mounted 
on eight wheels...it could not have moved 
the present number (of waggons) up a greater 
ascent without having recourse to the second 
part of Messrs. Chapman’s invention, which 
consists in having a chain laid along the way. 


This engine, therefore, did not work with a chain. It 
was probably a new one, as it had eight wheels, and 
the only parts that could have been used seem to be 
the boiler and cylinders. 

Two illustrations have been given which profess to 
represent the Lambton engine, one by Gordon in his 
Journal of Elemental Locomotion, No. 1, October, 
1832 (which is the one illustrated on page 24 of ‘‘ Two 
Essays ’’), and Hebert in 1837. Both are evidently 
copied from Partington’s illustration of Hedley’s 
engines (second edition, 1826), and therefore may 
almost certainly be dismissed as useless ; because it 
is hardly likely that Chapman would have produced 
so slavish an imitation of Hedley’s design, especially 
as, according to O. D. Hedley in “‘ Who Invented the 
Locomotive,” they had quarrelled over their 
respective patents. 

There is a memoir of William Chapman in Weale’s 
Quarterly Papers, 1844, which deals principally with 
his work in connection with canals, and tells us 
nothing about the locomotives. 











The Canton-Hankow Railway and the 
Development of China. 


By PROFESSOR MIDDLETO 


URING a recent visit to England my chief 
interest was to search the pages of the daily and 
weekly Press for items of interest about the Far East. 
There were numerous references to bandits, political 
crises, and interesting ‘‘ write ups ”’ about the Chinese 
art treasures exhibited in London ; but there was no 
mention of the important engineering work that is 
being carried out in many parts of China. Yet the 
work of the engineer will affect the future of that vast 
territory more than any of the “news items” con- 
cerning the country “featured” in the columns of 
the Press in Great Britain. Engineering construction 
in China is not sensational, but it is extremely inter- 
esting. It will in a few years cause a great transforma- 
tion in the daily lives and outlook of the most numer- 
ous race on earth. 

The progress that has been made by Chinese engi- 
neers during the last ten years is of far more import- 
ance to the Chinese and to the rest of the world than 
all of the petty ambitions and the fighting of War 
Lords, the intrigues of politicians, and similar matters 
that are brought to the notice of the public in Eng- 
land. For engineering work is now appreciated by 
nearly all the new generation of educated Chinese, 
who encourage its development as a cure for the 
poverty and the political difficulties in their own 
country. 

In such a huge territory rapid communication is of 
the utmost importance for any unified system of 
Government. Railway construction is repeatedly 
urged by Chinese leaders of public opinion for both 
political and economic reasons. The work is diffi- 
cult and financial problems are not easy to solve. 
It is, however, encouraging to record recent progress. 


BRIBERY DELAYS CONSTRUCTION. 


The history of China’s railways reveals a curious 
medley of motives that created all sorts of obstacles 
for the engineer impatient to get on with the practical 
work of construction. The main interest of the 
Manchu Court mandarins in the days of “ conces- 
sions’ was “squeeze.” They genuinely believed 
that it was a legitimate method of obtaining remuner- 
ation for an official position that carried an entirely 
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immoral to accept “ squeeze,” for it was merely what 
our salesmen regard as a “commission.” It was 
payment due to them; and it was essential to over- 
come obstruction. Old customs die hard in China ; 
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** squeeze ”’ still exists in some official circles, in spite 
of the splendid efforts of many high-minded Chinese 


century, too, were not really interested in the econo- 
mic development of China—they also wanted only 
to make a “commission” out of their intrigues. 
The foreign legation officials in Peking no doubt were 
free from suspicion of ‘‘ squeeze,” but they worked 
hard to checkmate any other nationals, so as to win a 
diplomatic victory for their own legation. They were 
prodded into activity, not only by concession hunters, 
but by financiers and representatives of manufac- 
turers of railway materials. And so the battle of wits 
went on in Peking; as a result, there was delay in 
construction and but little work for the engineer, who 
was often treated none too generously. 

The unbiassed onlooker saw the tragedy impending. 
The eighteen provinces of China proper (each of them, 
on the average, the size of Great Britain) could only 
be united to a central Government by rapid com- 
munications. The centrifugal effect of the new 
Western political theories, beloved by “ returned 
students,” especially those from the United States 
of America, could only be neutralised by the centri- 
petal force of rapid communications, including many 
railways. Alas! the engineers were unable to get on 
with their work because of the intrigues in Peking. 

Then came the 1911 revolution, producing more 
centrifugal forces. To-day, the writ of the Central 
Government (now in Nanking) runs only in five out 
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of the eighteen provinces. In the other parts of 
China there are independent Provincial Governments. 
The dependencies of Manchuria, Tibet, Mongolia, 
and even areas in northern China, have now no 
allegiance to Nanking. The decentralisation of 
government in China has been a tragedy that could 
have been averted by railway and other engineering 
construction work. 

Fortunately, that fact is realised by a large number 
of scientifically trained Chinese. The struggle now is 
between the official, intent only on “‘ squeeze,” and 
the active Chinese engineers and their associates who 
demand railways, roads, and economic development. 
In the end, the victory of the latter is inevitable. 
It is surely the duty of every honest man to encourage 
those whose constructive efforts will finally reduce 
the terrible poverty in the country. Railways, roads, 
and flood prevention works can do that. The engi- 
neer in China now is at long last making progress. 
Many of the Provincial Governments, as well as the 
Central Government in Nanking, are very active in 
connection with various types of engineering work. 


An Important Ratiway. 

It can be said that the most important of China’s 
trunk railway lines is now practically completed. 
It is the line connecting two great cities, the chief 
centres of economic life in South and Central China, 
viz., Canton and Hankow. 

The history of the Canton—Hankow Railway has 
been one long chapter of postponement caused by 
financial and political struggles. The construction 
of a trunk line connecting Hankow (or, to be more 
accurate, Wuchang, immediately opposite Hankow, 





of the new generation to eliminate it. 





inadequate salary. They believed that it was not 





The European concession hunters of the nineteenth 


the latter city being on the north bank of the Yangtze) 
with Canton was first advocated by Sir MacDonald 
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Stephenson some seventy years ago. In every scheme 
for a comprehensive system of railways in China, 
it has occupied a prominent position. 


THE ENGINEER DELAYED. 


The first effort to build the line connecting Canton 
and Hankow was made by an American company, 
which obtained a concession in 1898. A _ survey 
caused the promoters to realise that the original 
estimate of £4,000,000, or rather more than £5000 per 
mile, was wrong. They came to the conclusion that 
it would cost twice as much. The estimate, to-day, 
for the total cost of the 681 miles of the line is 
175,000,000 dollars China currency, which, at the 
present rate of exchange, is rather more than £11-5 
millions sterling. 

Soon after the original concession was granted 
there commenced the “frontal political” and 
“flanking financial” movements, by officials of 
practically all the legations nm Peking, and many 
financiers, to finance the work and so to secure the 
concession to build the railway. The Governments of 
Great Britain, France, Germany, and the United 
States, the Hong Kong Government, and many 
individuals, including Mr. J. Pierpoint Morgan, took 
a hand in the game. The history of the struggles is 
too involved for description now and, indeed, may 
well be forgotten. 

The position in 1929 was, briefly, that a consider- 
able amount of work had been done in building the 
line. From the Canton end, in 1915, about 138 miles 
north to Shaochow had been completed. From the 
Hankow end 228 miles of line had been finished in 
1917, from the northern terminus to Changsha. This 
section was finally jomed up with a short stretch from 
Pinghsiang to Chuchow, finished in 1905; coal was 
then conveyed from Pinghsiang mines to Changsha, 
finding its way by water to Yangtze ports. 

The most important trunk line in China, other than 
the Canton-Hankow Railway running, more or less, 
from north to south, is that joming Peiping to 
Hankow and 755 miles in length. The southern 
terminus of this line is separated from the northern 
terminus of the Canton-Hankow Railway by the wide 
Yangtze River. At its narrowest point near Hankow 
the river is 4250ft. wide. A train ferry will connect 
the two trunk railways. The total rail journey from 
Canton to Peiping is therefore 1436 miles. 

It will thus soon be practicable to travel by train 
from Canton to Peiping. The line runs almost due 
north. For many centuries couriers had maintained 
communication between Peking and Canton. The 
route was very much to the east of the railway lines 
now connecting these cities. By courier the distance 
was 1933 miles. North of the Yangtze horses were 
used ; south of China’s giant river horses were useless 
because of the waterways and mountains ; the route 
in the southern provinces of Fukien and Kwang-tung 
was covered on @ narrow paved track. Ordinary 
letters were delivered in fifty-six days, but the time 
limit for Imperial despatches was thirty-two days, 
and very urgent official messages were speeded up to 
eleven days. Before the revolution (1911), which 
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established a republic in China, tribute of rice was 
sent each year from Canton to Peking—the pre- 
revolution name of Peipmg. The journey was then 
made by rivers and the Grand Canal, except for a 
short distance over the mountain range that separates 
the rivers that flow past Canton (the rivers in the 
provinces of Kwang-tung adjoining Hong Kong) from 
the Yangtze river system. Over that divide, which 
has presented great difficulties to the railway engi- 
neers, there was a paved mountain track, some 
29 miles long, and rice was in the old days carried over 
it on the backs of numerous coolies. The journey from 
Canton to Peiping for goods in those days took about 
six months. By rail the journey will take some three 
or four days. By the air services which now connects 
Canton and Shanghai and also Shanghai and Peiping 





the time is shortened to two “‘ hops” of about eight 
hours each “‘ hop.” 


EFFICIENT CHINESE ENGINEERS. 


It has been the policy of the British Government, 
during the last decade, to encourage engineering 
development in China. A condition of the return of 
the Boxer indemnity funds to China was that a large 
proportion of the money should be spent on railway 
construction, and other engineering works, and 
education. Great efforts have been made by the 
British in Hong Kong and elsewhere to train Chinese 
in applied science. 

As a result one of the most important construction 

















ONE OF THE MANY TUNNELS APPROACHING 
COMPLETION 


works in China is now nearly finished. It is the 251 
miles of railway track that was necessary for the com- 
pletion of the Canton-Hankow Railway. It is work 
that has been carried out under most unusual diffi- 
culties, owing to local conditions, for that section of 
the line passes through very mountainous country. 

It may surprise readers of this journal to read that 
the whole of the construction work on this 251 miles 
length from Lochang to Chuchow has been carried out 
by an all-Chinese staff. 

Captain R. D. Walker, M. Inst. C.E., manager of 
the British section of the Kowloon-Canton Railway, 
recently inspected this section, at the invitation of 
the Chinese authorities. He paid a tribute, in public, 
to;the efficiency of his Chinese professional friends on 
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his return to Hong Kong. He said: “‘ The whole of 
the construction work has been performed by an all- 
Chinese staff and they are particularly proud of this. 
I must say that they have every reason to be pleased, 
as the work is particularly well organised and 
executed.” The writer, from his own experience, 
can add that there are now many well-trained Chinese 
engineers doing excellent work in China. There is, of 
course, great scope for their energies and scientific 
knowledge in their own country. 

The railway connecting these two important cities 
of China, Hankow and Canton, each with a population 
of more than a million, must have great economic, 
as well as political, results. The line joining them 
totals 681 miles in length. It passes through rich 


90,000,000. Through traffic between the termini will 
be inaugurated in October next. 


FINANCING THE WORK. 


In July, 1933, the Trustees of the British Boxer 
Indemnity Funds granted a loan to the Chinese 
Ministry of Railways of £1,660,000 for purchasing 
foreign materials and about 32,000,000 dollars (silver 
currency) for work and native materials. The violent 
fluctuations in the post-war era of the relative values 
of silver and sterling make it difficult to give sterling 
values. Thus in 1920 a silver dollar in Hong Kong 
was worth 6s. 3d., but to-day it is fixed at about 
ls, 3d. (a pegged currency), and it may remain at 
that level, as China is now off the silver standard. 

There was an agreement (1930) between the Chinese 
and British Government that “ all orders for materials 
required and purchased abroad out of these funds 
themselves, including bridges, locomotives, rolling 
stock, rails, and other equipment, will be placed in 
the United Kingdom of Great Britain and Northern 
Ireland.” British manufacturers of such equipment 
have therefore obtained valuable orders for the 
equipment of this line, including rails, bridges, 
locomotives, and wagons. 


UNIFICATION OF CHINA. 

The Canton-Hankow Railway runs almost due 
north through the fertile provinces of Kwang-tung, 
Hunan, and Hupeh. It consists of three sections, 
each under a separate administration. The southern 
section extends from Wongsha to Lochang, a distance 
of 169 miles, and includes the 30 miles branch line 
from Canton to Sam Shui. The northern section 
comprises 260 miles of main line from Wuchang to 
Chuchow, and the coal-carrying branch line from 
Chuchow, to Pinghsiang. Both these sections are 
in need of repair, particularly the northern section. 
The construction section extends from Lochang to 
Chuchow, a distance of 282 miles. 

Mr. H. H. Ling, B.Sc., is Director and Engineer-in- 
chief of the construction section between Chuchow 
and Shaochow. The writer is grateful to him for 
much information concerning the work. Mr. Ling 
thoroughly understands the psychology of the working 
classes in his own country, and that has enabled him 
to obtain good results from them. This 31 miles of 
line was completed and in operation in September, 
1933. 

In 1929, the middle section remained to be com- 
pleted before there could be through traffic from 
Canton to Hankow. Since 1932 the mileage of track 
laid is 158, and there still remain about 94 miles not 
quite finished. Most of the earthwork, all the major 
tunnels, and the main bridges and culverts have been 
built. All that remains of a major nature is to com- 
plete three bridges over the Lo Ho, the Mi Ho, and 
the Lei Ho, between Chuchow and Hengchow, and 
five reinforced concrete arch’ bridges between Ping 
Shek‘and Ko Ting. 

As many as 100,000 men were at one time employed 
on the middle section, but the number has been 
reduced to 30,000 owing to the slowing up necessitated 
by rapid progress, and the desirability of completing 





CUTTING ON STEEP HILLSIDE 


all engineering works at approximately the same time. 
It is anticipated that, after completion, construction 
trains will continue to run for a few months in the 
dual capacity of servicing both engineering and traffic 
operations. This is the method which has been 
adopted throughout the whole of construction, and 
it has proved highly successful. Trains are not 
booked, but run at times to suit the work. The 32 
miles section between Lochang and Ping Shek, 
which was opened to this sort of operation in Septem- 
ber, 1933, is now earning about 500 dollars per day. 
For centuries the highways of China were the 
waterways. Only those who have travelled inland 
in China can appreciate the enormous volume of 
traffic on the rivers, lakes, and canals of the country. 








provinces with an aggregate population exceeding 


Reliable authorities have estimated that, in China, 
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20 per cent. of the man-power is engaged in transport, 
whereas in Europe only 5 per cent. of the man-power 
is similarly at work. The many rivers and numerous 
canals that criss-cross the three great river systems 
in the land are always swarming with native craft. 
Transport by water—except on the wide rivers— 
is slow because of the congestion; but “‘ maskee ” 
(don’t worry) is the answer to any criticism of the 
time factor if made to native boatmen. 

China’s main rivers run from west to east. There 
are three great watersheds with ranges of mountains 
between them. “Railway communication from north 
to south in China over these mountains is difficult, 
involving much tunnelling and bridge building. 
The wide rivers, and the very large number of canals 
in the flat country between the mountains, also 
make railway and road construction difficult. The 
section of the Canton-Hankow line, from Lochang 
to Chuchow, over the big divide between the Yangtze 
and the North River watersheds, proved to be the 
most difficult of the whole construction work. When 
planned by American engineers many years ago this 


exceedingly difficult, by land or nby water. The nature 
of work required a great deal of manual labour at 
times. Usually contractors had to hire and bring 
workers in from some distance and then provide for 
them lodging places and ample food supply. This 
constituted another difficult problem. As the streams 
are of shallow water, with solid rock bottom and high 
banks, reinforced concrete arches are most suitable, 
both from engineering and esthetic points of view. 
In certain cases 30 m. and 40 m. reinforced concrete 
arches are used to advantage. There are, in other 
places, steel spans with piers 100ft. in height. This 
stretch of country is extremely beautiful, with deep 
gorges, rapids, waterfalls, forests, and, in general, 
picturesque surroundings. Naturally the gorges 
added to the difficulties of construction work. 

It is of interest to give the minimum cost, as esti- 
mated by Mr. H. H. Ling, B.Se., for the work on this 
Chuchow-Lochang section. In general, civil engi- 
neering work can be carried out much more econo- 
mically in China than in Great Britain, because of the 





low cost of labour; a Chimese coolie would, in all 





annual shipping, ranks amongst the four biggest ports 
in the world. As foreign trade increased in South 
China, and Hong Kong rapidly developed, river traffic 
between Hong Kong, Canton, and other places 
adjacent to the South China river system increased 
to an astonishing amount. In addition, during the 
last quarter of a century there has been a railway 
connecting Hong Kong with Canton, 89 miles long. 
Not only has Hong Kong grown out of all expecta- 
tion, but the tiny stream of foreign trade that, after 
the cession of the Colony to Britain, began to widen 
its waters beyond Canton, has now spread all over 
and irrigated every part of China. More important 
is the fact that, in the post-war days, owing to this 
foreign trade, the Chinese have become converts to 
the creed of the applied scientist. It is a complete 
volte face from the contempt of the classical scholars 
and Court officials of the days of the Empire. The 
great mass of the Chinese people are practical workers, 
intensely industrious, cheerful in the face of great 
adversity, but until recent years were made exclusive 





by the Great Wali of Chinese (Confucian) literature, 














BRIDGE PIERS AWAITING GIRDERS 


section was to have sixty-six tunnels. The Chinese 
engineers, Messrs. W. C. Lee and P. S. Pui, planned a 
location along the east bank of the upper course of 
the North River, on the southern side of the mountain 
range. Although this reduced the number of tunnels 
to fifteen, the longest one being 984ft. through 
hard rock, this new route increased the expense of 
protection work. 

The design of this section has been criticised by 
engineers who have seen it, but it must be remembered 
that money was very limited. There is, perhaps, the 
possibility of considerable dislocation to traffic 
during the heavy rainfalls which are a feature of 
Southern China. It seems rather a small safety 
margin to place the formation level only 9ft. above 
the maximum known river flood level. Heavy 
rainfall may cause land slips in the shale banks and 
cuttings. 

Over the divide there is a satisfactory maximum 
gradient of about 1 in 100 for about 1} miles on each 
side of the range, which rises, where the railway 
crosses, to a maximum height reaching 1161ft. above 
sea level. 

The feeders for the railway will be the waterways 
and the new roads; there will be some competition 
by waterborne traffic, as can be seen by a glance at 
the maps. However, some of the rivers are shallow 
in winter and the rapids afe difficult. 

One-third of this gap section, covering a stretch 
from Lochang to Chenchow, over the provincial 
divide, for a distance of 75 miles, is perhaps the most 
difficult section of this whole system, necessitating 
heavy rock cutting, tunnelling, and construction of 
extensive retaining walls. 


TRANSPORT DIFFICULTIES. 


The rock formation is mainly composed of good 
limestone, either exposed or covered with a few feet 
of earth. Most of the rock-cutting work has been 
done with air compressor sets and dynamite. On 
account of the steep natural side slopes along the 
river, making the transportation of these machines 
exceedingly difficult, only portable compressors of 
light weight could be used. It usually happened 
that these compressors were mounted on small boats, 
moving up and down the river as required. 

The construction of this section of 75 miles was 
very much handicapped by the inconvenience of 
transportation, for beyond Lochang, the North River 
goes into deep gorges through mountain ranges, and 
there are only broken paths on the steep hillsides 
close to the river. The river is shallow in dry seasons, 
and within 25 miles north of Lochang there are no 
fewer than eighteen rapids. Small boats with a 
draught of 18in. can scarcely go over these rapids and 
then often meet with disaster. On the north side of 
the divide, the mountain ranges are more scattered, 
and there is not even a water course like the North 


probability, cost about 6d. a working day on this 
class of work in the interior. Several thousands were 
employed on the-line for about three years. 

In Hong Kong where labour costs are considerably 
more than in the interior of China, reservoir construc- 
tion has been done at about one-fifth the cost in 
England. 

Minimum Estimates for the Construction of Chuchow-—Lochang 
Section of 251 Miles of the Canton—Hankow Railway. 





China London 
Type of expenditure. fund, in fund, £ 
dollars. sterling. 
1. Earthwork, earth + ns and 
filling . 3,850,600 
Rock cutting - 6,908,500 
Retaining walls, &e. 2,132,100 
2. Tunnelling . 2,398,300 
3. Bridges and culverte : ‘Masonry 4,895,500 
Steel construction. 780,000 170,000 
Culverts . a id 1,853,900 
4. Right of way rotection “e 35,850 
5. Telephone an “Sip 298,700 10,000 
Train signals . ‘ 119,500 
6. Track : Sleepers 3,624,900 
WE hs wak ve 329,120 
Accessories 87,500 
Track tools . 20,000 1,000 
Track laying and ballasting. . 1,129,200 
7. Points and crossings.. .. 20,000 28,000 
8. Buildings: Head office .. 50,000 
Station building and platforms ,000 
Small shops and stores. “ 38,900 3,000 
Staff quarters and gang houses 478,000 
Water towers and pumps .. 150,000 12,500 
Coaling stations : 75,000 
Turntables .. 18,000 4,000 
Weighbridges. . si 8,000 4,000 
9. Engine sheds and equipment s 125,000 120,000 
10. Rolling stock : Locomotives .. 240,800 
Passenger coaches “s 192,500 
Freight cars .. 300,000 
Locomotive cranes 10,000 
11. Maintenance during construction 290,000 
12. ip and instruments 215,250 5,000 
13. Land ; 1,135,000 
14. General expenses 3,000,000 
15. Contingencies 961,000 127,580 
Dollars 35,511,200 .. £1,645,000 


This works out at the present rate of exchange 
at about £15,000 per mile, upon which, considering 
the very difficult country, the engineers may be con- 
gratuiated. Very limited funds were available for 
dollar expenditure in China; economies were made 
on adjuncts to the line. It was desired by the engi- 
neers to construct a sound track with permanent 
structures of standard strength. Temporary build- 
ings and shops and equipment essential for immediate 
necessity have been provided to secure economy. 

This brings the story of the work on the Canton- 
Hankow up to date. In order to appreciate the 
importance of the completion of this line it should be 
remembered that Hong Kong is the deep sea port, not 
only for Canton, but for all South China. 

For centuries foreign trade with China was 
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reinforced by the buttress of the Taoist and Bhuddist 
creeds. Now they, and their leaders, are beginning 
to place their faith and their hopes for the future of 
China in applied science. All over the land is the 
urge, amongst all the new generation of educated 
Chinese, to improve China by economic development. 
There is nowadays no blind opposition from the mass 
of the population. On the contrary, except where 
(as with boatmen) machinery competes with human 
labour, there is glad co-operation, especially in con- 
nection with roads, railways, and flood prevention. 
And it is important to note that the Chinese manual 
worker is not only industrious and cheerful, but 
ingenious. 

Aviation is popular in China. In two “hops” of 
about eight hours each passengers can travel by air 
from Canton to Peiping, and from Shanghai to Chung- 
king—1350 miles by water on the Yangtze. 

In all my varied experiences, including travels in 
Asia, America, and Europe, T have never seen a more 
dramatic exhibition of the progress made by man in 
transport affairs than in 1934 when passing through 
the wonderful gorges of the giant Yangtze River. We 
were on a small power-driven vessel, forcing its way 
up through the rapids. The cliffs of the gorges, in 
places, rise sheer perpendicular from the bed of the 
river, there being no foothold on either shore. A 
gallery was cut into the cliff, well above high-water 
mark, centuries ago. Junks have been hauled up the 
rapids by men crawling along these galleries, pulling 
on ropes, from early times in China’s long history. 
We actually saw about 100 men in the rock gallery 
pulling a junk up through the swirling waters. The 
voyage of that junk, we were told, from Ichang to 
Chungking (300 miles), would take about four weeks 
or longer. Our power-driven vessel took four days. 
And as we gazed at the men hauling and crawling 
along the gallery we heard the drone of an aeroplane 
overhead, and we knew that the machine with wings 
did the journey in four hours. Can one imagine a 
better example to demonstrate that scientific progress 
has telescoped time ? 

The farmer in South China hears the roar of the 
machine in the sky and looks up from his plough in 
the rice field ; the boatman in his junk on the Yangtze 
now finds the aeroplane a familiar sight ; the Chmese 

t working near that greatest structure on 
earth, the Great Wall of China, is no longer terrified 
by the sight and sound of rapid flight overhead. The 
new roads, the spread of broadcasting, mass education, 
and native newspapers are acting as propaganda for 
applied science in China. 

Hong Kong should benefit by the completion of 
this Canton-Hankow Railway. Unfortunately, the 
northern terminus of the Kowloon-Canton Railway is 
three miles distant from the southern terminus of the 
Hankow-Canton line. The residents of Hong Kong 





restricted to Canton, until Hong Kong was ceded to 
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Britain in 1841. That Crown Colony, in tonnage of 


are anxious that the gap of three miles in Canton shall 
be covered by a loop line, but unfortunately the 
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Chinese authorities have not yet agreed to the scheme, 
although it is believed that they will do so. When that 
gap no longer exists there will be through railway 
communication between the British Crown Colony of 
Hong Kong, in South China, and Calais. And Hong 
Kong will then have the distinction of being a 
terminus of the world’s longest train ride. Unfor- 
tunately, the disturbed political situation in countries 
other than China may interrupt through traffic. That 
may stimulate construction of the China-Mongolia- 
Burmah route to Europe. For railways are gradually 
linking remote cities in Asia. Nor is the idea of 
through motor car traffic from Hong Kong to Calais 
now regarded as an idle dream. 

It is obvious that the waterways in China will be 
powerful competitors with this and other lines. 
Water transport is always cheaper than rail haulage, 
and China has an enormous length of navigable 
rivers and canals. Yet when efficiently managed, all 
existing railways in China have been successful as 
economic ventures. 

The late Sir Maurice Fitzmaurice drew up a 
detailed scheme for many new wharves, &c., for 
Hong Kong in anticipation of the completion of the 
Canton-Hankow line. But only a portion of the 
goods traffic from the interior will affect Hong Kong, 
for “‘the economic divide” is half-way along the 
line at Hengchow. North of that divide marketable 
commodities will find their way to the Yangtze 
ports. Yet Hong Kong, as the largest port in South 


China, must reap some benefit from the new traffic. 
Large quantities of wood oil, cereals, fruits, and eggs 
will move south. Metals and mineral oils and coal 
will, in time, find an outlet to the sea at Hong Kong 
when the mines are developed. The return haul 
should carry machinery, oils, manufactured goods, 
salt, flour, &c., from Hong Kong into the interior. 

The really important facts in China to-day aro 
that there is a great urge, in many parts of that 
huge territory, to build railways and roads, and that 
a large number of capable Chinese engineers are 
doing admirable construction work in the country. 
The constant bugbear of the engineer—finance— 
is the main difficulty now that blind opposition to 
applied science has been changed into enthusiasm 
for it in Chinese official and commercial circles. 
Financial aid is available, but international rivalry 
}and internal jealousies in China still appear to prevent 
its use. In spite of that fact progress is being made. 
We can be sanguine that there will be a great deal 
of engineering construction work in China completed 
in the next few years. The deeply seated anti- 
Japanese feeling is unifying the Chinese and increasing 
their faith in the works of the engineer. They now 
are persuaded that applied science will prove the 
salvation of their troubled land and one inevitable 
result must be that the demand for capital goods will 
increase the foreign trade of China. And in that 





trade British engineering firms should find a valuable 
export market for their products. 








Becker Coke Oven and By-Product Plant 
at Workington. 


No. 


N Thursday, September 3rd, we visited by the invita- 
( tion of the United Steel Companies, Ltd., the new 
installation of W-D Becker coke ovens and by-product 
recovery plant at the works of the Workington Iron and 
Steel Company, which forms part of the Cumberland 
group of the United Steel Companies, Ltd., and were 
present at the ceremonial opening of the new King 
George V Silver Jubilee Cottages which have been built 
on high ground facing the general offices of the company 
at Moss Bay. 
In the present article we propose to deal with the coal 
reception and handling plant, and to describe the coke 





I. 


CuMBERLAND’s IRON aND STEEL INDUSTRY. 

The iron and steel industry in Cumberland is of early 
origin, and the working of Cumberland ores can be traced 
back ‘to medieval times. The development of the local 
industry was greatly stimulated by the evolution, in the 
late ’sixties of the nineteenth century, of the acid Bessemer 
steel-making process, which added greatly to the import- 
ance of the subsequent discovery of new large quan- 
tities of pure low phosphorus iron ores in the district. The 
presence of large areas of good coking coal also afforded 
an additional advantage, and the local industry grew to 
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considerable dimensions. 








costs, the combination of interests opened new oppor- 
tunities for the improvement of processes at the various 
stages, with the desired object of reducing manufacturing 
costs. The successful continuance of iron and steel manu- 
facture in Cumberland largely depends on the obtaining 
of pure low phosphorus pig iron at a minimum cost. In 
the achievement of this end, the main factors are the costs 
of blast-furnace operation and of the blast-furnace raw 
materials. Extensive plant reorganisation, entailing con- 
siderable capital expenditure, was undertaken by the 
company in order to lower costs of manufacture. The 
Derwent blast-furnace plant was mechanised and a modern 
acid Bessemer plant was put = in place of the old plant 
which operated continuously from 1872 until 1935; in 
pursuance of its policy of reorganisation, the company 
further decided to install a modern by-product coking 
plant, which is now in operation and is the subject of this 
article. 

The new plant, in addition to producing a high-grade 
coke of uniform quality, is designed to recover from the 
gas evolved in the ovens, valuable by-products in the 
form of tar, ammonium-sulphate, motor fuel, toluole, and 
naphthalene, the sale of which contributes towards the 
lower manufacturing cost of coke, an advantage which is 
ultimately passed on to the pig iron. A portion of the 
gas after by-product removal is then used in heating the 
ovens, and for steam raising, whilst the rest is available 
for use in industry and for domestic purposes. It has a 
high calorific value, and is therefore particularly suitable 
either for heating or for power production. 


Tue By-propuct Cokine INSTALLATION. 


As the drawing reproduced in Fig. 1 below shows, 
the installation comprises a battery of fifty-three W-D 
Becker ovens, with coal-handling, blending, and crushing 
plant, coke-screening and handling plant, by-product 
recovery plant, and benzole-recovery and rectification 
plant for production of motor fuel, toluole and naphtha, 
with the necessary buildings for administrative purposes, 
also mess rooms and welfare accommodation are included. 
Fig. 2 is a general view of the coal-reception and handling 
plant. 

The coal is received in railway wagons, which are 
marshalled on the plant sidings into trains of suitable 
classes before passing forward to a wagon tipper for dis- 
charge into the coal-receiving hopper. The sidings are 
gravity operated and will accommodate twenty-four 
hours’ supply of coal co to eight hours’ crush- 
ing capacity. From the hopper, the coal is delivered by 
a system of belt conveyors to a range of six blending 
bunkers of 1500 tons total capacity, from which it is dis- 
charged over revolving tables, which regulate the propor- 
tion of each class of coal on to a belt conveyor to the 
crushing plant. The crushers are of the Pennsylvania 
hammer mill type, and by them the coal is finely pul- 
verised and intimately mixed. It is afterwards conveyed 
by a system of belts to the ovens storage bunker, which 
accommodates 2000 tons of coal. 

Throughout the plant, wherever speed reduction of 
mechanical drives was necessary, totally enclosed worm 
reduction gears are installed, while to facilitate mainten- 
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“Tee Encincer”’ 
R 
1. Coal Wagon Tippler. 16. Coke Quenching Car. 31. Pump Room. 46. Boiler-house. 
2. Coal Receiving Hopper. 17. Coke Quenching Station. 32. Ammonia Stor Tank. 47. Generator House. 
3. Coal Conveyors. 18. Coke Wharf. 33. Tar Storage T 48. Coolers. 
4. Coal Blending Bunkers. 19. Foreign Coke Wagon Tippler. 34. Lime Plant. Oil and Benzol Tanks. 
5. Blended Coal Conveyor. 20. Foreign Coke Wharf. 35. Ammonia Stills. 49.4 Benzol House. 
6. Crusher House. 21. Primary Coke Screening Station. 36. Liquor Flushing Tank. Products Tanks. 
7. Crushed Coal Conveyors. 22. Coke Conveyors. 37. Pumps. 50.4 Benzol Storage Tank. 
8. Coal Bin. 23. Secondary Coke Screening Station. 38. Sulphate Plant and Store. 51. Benzol Loading Bay. 
9. Coal Charging Car. 24: Small Coke Bunker. 39. De-tarrers. 52. Naphthalene Plant. 
10. Becker Coke Ovens. 25. Breeze Bunker. 40. Saturator and Acid Separator. 53. Gasholders. 
11. Operation Reom. 26. Breeze Loading Conveyor. 41. Acid Tanks. 54. Gas Bleeder. 
12. Coal Spillage Hoist. 27. Coke Wagon Weighbridge. 42. Naphthalene Sump. 55. Weighbridge. 
13... Pushing Machine. 28. Gas Offtake Main. 43. Final Cooler. 56. Electrical Sub-station. 
14. Ram Changing Station. 29. Primary Coolers. 44. Benzol Scrubbers. 57. Fire Station. 
15. Coke Guide and Door Machine. 30. Waste Liquor Settling Basin. 45. Wash Oil Plant. 
FiG. 1—GENERAL PLAN OF THE COKE OVEN AND ByY-PRODUCT PLANT AT WORKINGTON 
ovens, leaving for a later article the by-product plant and Post-war conditions led to the formation of the United , ance work, lifting gear is provided at all points. Fig. 3 


the recovery and storage of the various by-products. The 
whole of the plant, it may be stated, was designed and 
erected by the Woodall-Duckham Vertical Retort and 
Oven Construction Company (1920), Ltd., of 136-150, 
Victoria-street, London, 8.W.1. 

Before describing the actual plant, we give a short 
résumé of the pre- and post-war development of the iron 
and steel industry in the particular area with which we 
are dealing. 


Steel Companies’ Cumberland group, which brought within 
one organisation the iron ore mines, the limestone quarries, 
the coal mines, the coke ovens, the blast-furnaces, and the 
acid Bessemer steel works. In 1926 His Majesty the King, 
then the Prince of Wales, inaugurated the Workington 
Harbour and Dock Board’s new Prince of Wales Dock, 
to which the company’s iron and steel works is connected 
by private railway line. 





Apart from the elimination of redundant overhead 





is an elevation cross-section view of the plant. 

The ovens are of the W-D Becker regenerative com- 
bination type, and are designed to produce 5000 tons of 
coke a week. They are heated by means of coke oven gas, 
but are designed so that they can be operated with blast- 
furnace gas merely by the addition of blast-furnace gas 
mains. The principal oven machines comprise a coal- 
chargmg car, a combined pushing, levelling and door 
extracting machine, a combined coke side door extractor 
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and coke guide, and a coke quenching car, with an electric 
locomotive. All these machines operate on direct current 
at 220 volts and are fitted with the latest type of Igranic 
time control. Press-button sequence control is fitted to 
all conveyors and connected machines. The door extractors 
are designed to handle self-sealing “‘ Stayclean’’ doors 
with which the battery is equipped. 

The coke from the ovens is quenched at a central 
station and discharged on to an inclined wharf capable of 
holding the contents of five ovens, Thence, after cooling, 
it is conveyed to the screening stations where the blast- 
furnace coke is separated from undersizes, which are sub- 
sequently rescreened into various sizes to suit different 





markets. The furnace coke is loaded into railway wagons 


structed entirely of first quality silica, excepting only the 
filling in the regenerators and the end walls adjacent to 
the pinion walls. The oven jambs, regenerator facings, 
and oven tops are insulated, the tops having a finish of 
paving bricks. The pinion walls at each end of the battery 
are constructed in concrete and provided with substantial 
wing walls. The necessary piling work was carried out by 
John Gill, Contractors, Ltd., of Thames House, London. 
Waste gas flues, constructed of concrete and lined with 
fire-brick, are built along each side of the battery and con- 
nect into a single flue leading to the stack, which is placed 
at the ovens bunker end of the battery on the coke side. 
The stack, which is fire-brick lined for the first 70ft. above 
yard level, is 250ft. high and is large enough to deal with 








FiG. 2—COAL RECEPTION 


for delivery to the blast-furnaces while the small coke 
and breeze are delivered into bunkers situated over the 
railway sidings. A separate small wharf is arranged to 
deal with “‘ purchased ” coke, which passes through the 
same screening process, 

The by-product plant, with which we shall deal later, 
is of the semi-direct type, with equipment for the recovery 
of crude tar and sulphate of ammonia. Plant is also 
installed for the recovery of crude benzole and its rectifica- 
tion to motor spirit, toluole and naphthas, and a special 
continuous still is incorporated in the benzole rectification 
plant for the removal of carbon disulphide from the 
unwashed product. After leaving the benzole scrubbers 
the gas stream is divided; a portion is returned to the 
ovens for heating purposes and a quantity of that remain- 
ing is consumed at the steam boiler plant. The remainder 
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AND HANDLING PLANT 


the gases from an ultimately extended battery of sixty- 
four ovens. 


THe Oven Heating System. 


The heating system of the W-D Becker oven consists 
of a series of vertical flues on each side of each oven, with 
two regenerators built under each series of vertical flues. 
When employing coke oven gas as the heating medium 
both regenerators are used for preheating the air for com- 
bustion. The coke oven gas is delivered through a hori- 
zontal gas conduit carried in the brickwork between the 
top of the regenerators and the bottom of the vertical 
flues. From these conduits the gas by means of a 
calibrated nozzle and vertical duct into the bottom of each 
vertical flue, where it mixes with the preheated air. The 
air and gas come together with streamline effect and the 


























filling in transit. Upon reversal, which is automatically 
controlled, the air travels up those regenerators through 
which waste gas has previously passed, meets the coke 
oven gas and combustion takes place upwards; the pro- 
ducts of combustion travel through the cross-over flues 
and down the flues up which the burning gas has previously 
travelled, finally passing out through the corresponding 
regenerators. 

This arrangement of heating is designed to ensure that 
the travel of gases throughout the system is short and 
uni-directional, and consequently there is a low pressure 
difference and absence of leakage. The velocity of gases 
is slow and uniform, so that good regulation can easily be 
obtained. 

Although, as in other types of ovens, more gas is applied 
to the wider end than the narrower, in order to carbonise 
the varying width of coal charge in the shortest time, 
maximum efficiency of regeneration is obtained in the 
Becker system, because the quantity of air at any point in 
the length of the oven takes up from the regenerator 
brickwork the heat which has been given to it by the waste 
gases from an equivalent quantity of air and gas mixture. 
By employing the principle of the cross-over flue in the 
construction of the battery great strength is obtained, 
inasmuch as all horizontal flues or conduits are reduced 
to a minimum in number and in cross-sectional area. 

The reversing valves—see Fig. 5—are designed so that 
with the provision of blast-furnace gas mains any or all 
of the ovens can be heated by means of blast-furnace gas. 
In this case, as shown in Fig. 4, air will travel up one of the 
two regenerators and gas up the other. Both the air and 
the gas will enter the bottom of their respective 
regenerators from both ends of the oven at the same time. 
After passing through in an upward direction and absorb- 
ing heat from the chequer filling in transit, they will leave 
the top of the regenerator and enter the bottom of the 
vertical flues. From this point onwards the flow of gases 
would be the same as when coke oven gas is used. The 
coke oven fuel gas main runs from a riser pipe at the end 
of the battery through a header containing the meter 
orifice plate and divides into two branches along each side. 


Tue Battery Controt System. 


The battery control room is situated at the ovens bunker 
end of the battery, and a view in this room is given in 
Fig. 6. The reversing machine is placed in the room and is 
provided with totally enclosed gearing running in oil. 
Whilst normally operated by an electric motor, the 
machine is provided with a steam-operated standby, 
which can be used in case of a failure of power. The move- 
ments of the reversing machine are controlled by an 
electric clock, which can be set to operate the machine at 
various time intervals. An emergency push-button control 
is provided, and should the clock fail to operate the 
reversing machine at the predetermined time, an auto- 
matic switch sounds an E 

In the battery control room there is also a hand-operated 
decarbonising machine, which raises the air lids on the 
gas guns in order to remove any carbon deposits. The 
control room also contains the instruments necessary for 
the oven battery, along with an Askania regulator for the 
automatic control of the stack draught. 


Coat BLENDING, CRUSHING, AND HANDLING. 


As may be seen from Figs. 1 and 3, the coal is brought 
into the works in railway wagons which are discharged 
into a 50-ton reinforced concrete receiving hopper by 
means of a Lees electrically-operated cradle type wagon 
tipper. In the supporting structure of the tipper is incor- 
porated a weighing machine with automatic recording 
and totalising mechanism. The receiving hopper has 
two hoppered outlets, which discharge to two jigging 
feeders, which deliver on to a 32in. wide inclined belt 
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1. Benzol Scrubbers. 8. Pusher Machine. 15. Coke Conveyor. 22. Crushed Coal Conveyor. 
2. Final Cooler. 9. Ovens Bunker. 16. Foreign Coke Wharf. 23. Ovens Stack. 
3. De-tarrers. 10. Spillage Coal Hoist. 17. Coke Wagon Tippler. 24. Coal Receiving Bunker. 
4. Saturators. 11. Coal Charging Car. 18. Coal Wagon Tippler. 25. Coal Conveyor. 
5. Sulphate Plant and Store. 12. Door Machine and Coke Guide. 19. Primary Coke Screening Station. 26. Loading Conveyor. 
6. Exhauster. 13. Quenching Car. 20. Coke Conveyor. 27. Crusher House. 
7. Offtake Main. 14. Coke Wharf. 21. Secondary Coke Screening Station. 


FiG. 3—SECTIONAL ELEVATION OF COKE OVEN AND By -PRODUCT PLANT 


passes to a surplus gas main. A 100,000 cubic feet gas- 
holder is installed to maintain gas pressure and for storage. 


Tse Coke Oven Bartrery. 


As will be seen from the foregoing illustrations, the 
fifty-three ovens are arranged in a single battery with the 

vens bunker at one end. They are of the W-D Becker 
regenerative combination type, each being 40ft. 8in. long 
between doors, 13ft. high, and having an average width 
of 16in., while the holding capacity of each oven is 651 
cubic feet. The battery is designed to produce 5000 tons 
of furnace coke a week, when carbonising coal with a 





12 per cent. moisture content. 
The oven brickwork from the pad upwards is con- 


combustion zone is evenly distributed throughout the 
height of the vertical flues. The products of combustion 
are then collected from the top of each group of four vertical 
flues and are carried over the top of the oven by means of 
cross-over flues. There are eight cross-over flues to each 
alternate oven, none being required for the intermediate 
ovens, as will be seen from the illustration reproduced in 
Fig. 4. 

Tice these flues the waste gases are distributed into an 
equivalent number of vertical flues on the other side of the 
oven, exactly opposite the flues up which they have 
travelled. They then travel down these flues and into the 
two regenerators immediately below, through which they 
pass to the waste gas flues, giving up heat to the chequer 





conveyor. This conveyor delivers the coal on to another 
32in. inclined belt conveyor, which runs at right angles 
to the first conveyor, and takes the coal up to the top of 
a range of six blending bunkers. At the point where the 
coal is transferred between belts, it passes over a magnetic 
pulley, which effectively removes all “tramp” iron. On 
reaching the top of the blending bunkers, the coal is 
received by a shuttle belt conveyor, which discharges it 
into the required bunker compartment. 

The blending bunkers shown in Fig. 2 are constructed 
as a monolithic reinforced concrete structure, and each 
has a capacity of 250 tons of coal, giving a total capacity 
of 1500 tons. The outlet from compartments is in the 
form of an inverted pyramid discharging to a revolving 
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feed-measuring table. The six revolving tables (see| hammer mill a further system of three 32in. belt con- Coke OvEN CHARGING PLANT. 

Fig. 7) are driven through a common shaft by means of | veyors, running at right angles to each other, delivers} An electrically propelled coal-charging car—see Fig. 9 
an electric motor and a totally enclosed worm reduction | the pulverised coal, now intimately mixed, to the top of jon page 234—with a total capacity of approximately 
gear, each table being independently controlled by a| the ovens coal bunker. Here it is received by a shuttle |15 tons, runs on rails along the top of the battery. It has 
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Fic. 4—DIAGRAM ILLUSTRATING COKE OVEN GAS AND BLAST FURNACE GAS FIRING 


clutch. They regulate the exact rate of discharge on to a| belt conveyor, which distributes it in the bunker as | four steel hoppers, each fitted with an electrically-operated 
32in. belt conveyor, which delivers the blended coal into | required. agitating gear and an adjustable measuring device. Each 
a Pennsylvania hammer mill crusher. Fig. 8 is a view The ovens coal bunker is of reinforced concrete and has | hopper is also provided with a cast iron drop sleeve for 
in the crusher room. There are two crushers, one of | a capacity of 2000 tons of wet crushed coal. It is divided | directing the coal into the ovens, and with a steel sliding 
which acts as a standby. These were supplied by the|into two compartments to separate different blends of | gate. The drop sleeves are operated by a lever interlocked 
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FiG. 5—REVERSING VALVES AND GAS MAIN FiG. 6—-CLOCK -CONTROLLED REVERSING MACHINE 








FiG. 7—-REVOLVING TABLES AND BLENDED COAL CONVEYOR Fic. 8-THE COAL CRUSHERS 


Fraser and Chalmers Engineering Works, Erith. Each | coal, and is built in five bays, each 42ft. long inside by | with the traction motor, so that the car cannot — 
machine is direct driven through a flexible coupling by | 12ft. wide. One bay is isolated for testing purposes. There | with the sleeves down. The sliding gates - pa he ividually 
an electric motor, and is designed to reduce the coal so | are four hoppers in a bay and each of the twenty hoppers | operated by hand levers. A bee aver to) : ons a. 
that 80 per cent. passes through a jin. mesh. From the | has a discharge gate, hand-operated from a platform below. | city is provided, for weighing the coal in the car before 
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charging. It is fitted with a ticket-printing device to 
record the weights. 

An electrically operated coal hoist is installed at the 
ovens coal bunker, for elevating coal withdrawn in the 
levelling operations and returning it to the coal-charging 
car. This hoist extends across the battery, and can be used 
for effecting repairs to the charging car. 


THE COKE-PUSHING MACHINE. 


When carbonisation of the coal charge is complete, the 
coke is discharged by the pusher machine into a coke- 
quenching car. The pusher machine (shown in Fig. 10), 
which runs on rails laid on a reinforced concrete founda- 
tion along the full length of the battery, carries a ram, 
which is built up of structural steel with a cast steel head. 
It also carries a door extractor with slewing action, designed 
for handling the self-sealing doors. The travel of the 
machine, the pusher ram, the leveller bar, and the door 
extractor are all operated by separate electric motors. 
Where necessary, motions are fitted with limit switch gear 
and automatic solenoid brakes. A spare coke ram and 
leveller bar are kept at a ram-changing station, situated 
below the ovens coal bunker. The oven machines above 
referred to were all supplied by the Wellman Smith Owen 
Engineering Corporation, Ltd., of London. 


Coke DISCHARGING AND QUENCHING. 


The coke is received in a coke-quenching car, which runs 
on a standard gauge track and has ample capacity to hold 
a complete discharge of coke from one oven. The bottom 
of the car is constructed of sloping cast iron plates, the 
end plates being also of cast iron. It has two side gates 
of cast steel, each separately operated by an air cylinder. 
The car—see Fig. 11—is hauled by an electric locomotive 
on which are mounted two air compressors for operating 
the gates on the coke-quenching car. One of these air 
compressors acts as a stand-by. 

An electrically operated combined door lifting machine 
and coke guide, running along a track on the coke side 
platform, is provided. It serves to remove and replace 
the doors on this side of the ovens, and also forms a guide 
and support through which the coke is pushed into the 
quenching car. As already mentioned, the oven doors on 
both sides of the battery are of the self-sealing “‘ Stay- 
clean” type. The coke-quenching car, with its load of hot 
coke, runs into a quenching station—see Fig. 12—-where it 
is sprayed with water. This water passes through tanks, 
where fine coke dust is allowed to settle, and the water is 
subsequently recirculated, sufficient make-up being added 
automatically to compensate for evaporation. The coke 
handling plant was designed and supplied by the Fraser 
and Chalmers Engineering Works, of Erith. 

From a 10,000-gallon overhead quenching tank, water 
is delivered to the quenching sprays through a l6in. 
diameter pipe line, fitted with a hydraulically operated 
quick-opening valve arranged for hand control from the 
cab of the quenching locomotive. Two electrically operated 
quenching water pumps, one a stand-by, are provided for 
delivering water from the hot well to the quenching tank. 
Each has a designed capacity of 33,000 gallons of water 
per hour, and they are automatically controlled from a 
float in the overhead quenching tank. 

After quenching, the coke is discharged for cooling on to 
an inclined coke wharf, 160ft. long. This wharf is situated 
alongside the quenching car track, and is constructed of 
reinforced concrete covered with hard burnt blue tiles set 
in cement. After cooling, the coke is fed through hand- 
operated regulating gates on to a 42in. belt conveyor, 
which, takes it to the primary screening station. 


COKE-SCREENING AND HANDLING PLANT. 


At the primary screening station, which is a reinforced 
concrete structure, a double-deck ‘‘Gyrex” screen 
separates the run-of-oven coke into two sizes—furnace 
coke over lin. and unscreened small coke 0 to lin. The 
top deck effects preliminary screening, while final separa- 
tion is carried out on the lower deck. 

The furnace coke is discharged on to a boom loader, 
which delivers it with the minimum breakage into wagons. 
The wagons are subsequently weighed on a conveniently 
situated weighbeam before despatch to the blast-furnaces. 
The installation of a belt conveyor, to deliver coke direct 
to the blast-furnace bunkers, is anticipated. 

The undersize from the primary screen is discharged on 
to another belt conveyor, 24in. wide, which is fitted with 
an automatic recording weighing machine, and delivers 
this size to the second screening plant, where a single 
Gyrex screen separates it into small coke, jin. to lin., and 
breeze, 0 to fin. The small coke is delivered into a rein- 
forced concrete storage hopper of 15 tons capacity fitted 
with an outlet chute for loading by travelling belt loader 
into railway wagons on an adjacent track. The breeze is 
also delivered into a hopper, in this case of 130 tons capa- 
city, built integrally with the small coke hopper. 


PurcHASED COKE RECEPTION PLANT. 


An electrically-operated wagon tipper, similar to the 
coal wagon tipper and also fitted with a weighing machine 
—both of which were designed and supplied by Henry 
Lees and Co., Ltd., of Glasgow—delivers the purchased 
coke on to a special 24ft. long wharf adjacent to and of 
similar construction to the coke cooling wharf, the pre- 
viously mentioned coke belt being common to both 
wharves. 

All the A.C. electrical equipment for the machinery 
above described was supplied by the Metropolitan-Vickers 
Electrical Company, Ltd., while the D.C. equipment was 
supplied by the General Electric Company, Ltd. 


(To be concluded.) 








Flint Bricks. 


AttHoucH Hunziker bricks are little known in this 
country, they are used on an extensive scale in Switzer- 
land, where there is little clay. Ordinary bricks cannot be 
made in sufficient quantities to meet requirements, and 
an alternative has had to be found. No less than 80 per 
cent. of the bricks used in Switzerland at the present time 
are said to be Hunziker bricks, which have a high mecha- 





sions. Composed of carefully selected crushed flint, with 
a lime binder, they can be used for any purpose for which 
clay bricks are used, and in many cases where clay bricks 
would prove unsatisfactory. 

At the invitation of Hunziker (Great Britain), Ltd., we 
recently visited the new factory the firm has built at 
Uxbridge for the production of these bricks. It has cost 
approximately a quarter of a million pounds (all British 
money), and is equipped with up-to-date machinery 
necessary for the processes involved, such as flint crushing, 
screening, brick pressing, and drying. The method of 
manufacture differs considerably from the normal method 
employed in this country in the manufacture of calcium 
silicate bricks. The Hunziker method is claimed to give 
the bricks great density of structure and their strength 
is said to be equal to that of any brick on the market. 
Their porosity is extremely low, and moisture movement 
is claimed to be entirely absent. As they are made of 
carefully selected flint, they are believed to be the only 
bricks, other than white glazed bricks, that can be kept 
clean without abrasion in the London atmosphere. 

Although the standard colour is silver grey, the bricks 
can be made in a variety of colours, including green. 
Special bricks are available to meet all ordinary require- 
ments. Ordinary Hunziker bricks (plain and grooved) 
correspond in price with clay bricks, whilst there is said 
to be a considerable price advantage in some of the bricks, 
particularly in the London area. 

The No. 1 quality engineering brick meets the most 
exacting requirements of consulting and municipal engi- 
neers, and is suitable for use where extreme strength is 
required. The No. 2 quality engineering brick takes the 
place of stocks or blue bricks in foundations, or other 
work below ground level, where extra strength is needed, 
and we understand that here again there is a distinct price 
advantage. Tests made by Messrs. David Kirkaldy and 
Son, and by Mr.R.H. Harry Stanger are said to have given 
interesting results. In a freezing test one brick of each 
quality was saturated and frozen to 25 deg. during the 
day, thawed by running water, then frozen over-night, 
and so on until each brick had been frozen sixteen times. 
All the bricks were unaffected at the end of the test, and 
no signs of spalling were apparent. 

The Hunziker common building brick gave a mean 
average crushing load of 161,600 lb., equivalent to 464 
tons net per square foot, with an absorption of 7-5 per 
cent. The No. 1 quality engineering brick gave 411,000 Ib. 
mean average crushing load, or 699 tons per square foot, 
with an absorption of 6-2 per cent. The No. 2 engineering 
brick gave a mean average crushing load of 312,300 lb., 
equivalent to 531 tons per square foot, the absorption in 
this case being 7 per cent. 

The factory at Uxbridge was built with the standard 
silver grey bricks, which were the first produced in this 
country. 








Impulse Voltage Tests on 
Transformers. 


TRANSFORMERS connected to overhead lines are subject 
to surges, 7.e., transient voltages of relatively high value 
and short duration. Broadly speaking, they arise 
from direct lightning strokes and travelling waves. Some 
measure of protection to sub-station apparatus against 
direct strokes is afforded by overhead earthed wires above 
the sub-station and for a short distance adjacent to the 
sub-station over the line itself. Protection against 
travelling waves is provided by the installation of surge 
diverters closely adjacent to the apparatus it‘is desired 
to protect, which usually consists of transformers. 
Travelling waves may be caused by direct strokes of 
lightning to the transmission line outside the portion of the 
line with overhead earth wires ; induction from lightning 
strokes in the vicinity of the line and surges set up by the 
system oscillating owing to earth faults and switching 
operations. Travelling waves resulting from direct 
strokes on the line produce the greatest stresses, and pro- 


IMPULSE 


a limit is set to the surges which can appear at the trans- 
former terminals by connecting an air gap in parallel with 
them, and for convenience it may be on the bushings. 
Such arrangements provide a means of controlling the 
flashover characteristics of the bushings and are generally 
set so that the power frequency flashover characteristics 
are the same for all weather conditions. There is there- 
fore a tendency to call for impulse tests on the transformer 
at approximately that value which causes bushing flash- 
over. 

The general method at present of defining the magnitude 
of the impulse voltage to be applied is by the spacing of a 
gap rod. Size, shape and clearances of rod electrodes are 
strictly defined and the value of the impulse voltage 
to be applied is given as so many inches of rod gap, 
the value being known as the equivalent rod gap. The 
shape of the applied wave adopted for impulse tests is 
the 1/50 wave, where the first figure refers to the wave 
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FIG. 2—TRANSFORMERS UNDERGOING IMPULSE TEST 


front and the second the wave tail. The wave front time 
may be defined as 1-25 times the period taken for the 
voltage to rise from 10 per cent. to 90 per cent. of the 
crest actual value. The crest value of the voltage applied 
during the test can be measured by a sphere gap or 
cathode ray oscillograph. 

Measurement by sphere gap is both simple and reliable 
as, generally speaking, the power frequency calibration has 
been shown to be sufficiently accurate for the measurement 
of impulse voltages provided the spacing employed on the 
gap does not exceed the sphere radius. The cathode ray 
oscillograph, however, has. definite advantages. It pro- 
vides a record of the wave form actually employed for the 
test, and should that form not be the one desired the 
inductances and resistances controlling the wave front 
and tail can be varied until the wave conforms with that 
specified. Another advantage is that a single impulse is 
all that is necessary for the measurement of crest voltage. 
The oscillograph used to measure the crest value of the 
wave can be calibrated by means of the sphere gap or, if 
desired, it can be connected in the impulse circuit by 
means of a potentiometer of known characteristics. A 
typical arrangement for an impulsetest is described by 
Mr. E. J. Mackenzie in the July-August issue of B.T.H. 
Activities and is shown in Fig. 1. 

It is desirable that during and after the impulse test 





the transformer should be excited at normal power 
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tection from such strokes will generally take care of any 
conditions likely to arise from other causes. 

Surge diverters, in conjunction with the sub-station 
capacitance and surge impedance of the line, will reduce 
the magnitude of any surge reaching the transformer and 
diminish the slope of the wave front, i.e., the rate at which 
the voltage is changed at the transformer terminals. It 
is desirable that a transformer should be capable of 
resisting the repeated application of surges up to the 
maximum which the surge diverter can pass, and in the 
factory a transformer should be tested by applying 
typical impulses having a value slightly in excess of the 





nical strength, consistent appearance, and accurate dimen- 








maximum likely to be met with in practice. In some cases 


FiG. 1—TYPICAL ARRANGEMENT FOR IMPULSE TEST 


frequency and to enable this to be achieved a special 
expulsion gap is inserted between the impulse generator 
and the transformer which is undergoing test. The object 
of this gap is to prevent the flow of power frequency 
current through the impulse gap and the impulse generator 
after the application of the impulse. Protection of the 
testing plant machines is provided by a Thyrite surge 
diverter and an isolating transformer. 

The polarity of the applied impulse wave is usually 
specified as positive, and the impulse has to be applied 
within 30 electrical degrees of the power frequency negative 
wave crest. To demonstrate this condition use is made of 
a recurrent oscillograph which is appropriately scaled 
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in electrical degrees on each side of the crest, and indicates 
when the impulse has been applied. 

Generally, two sets of impulse tests are taken. The 
first consists of the application of an impulse voltage of 
sufficient value to ensure flash-over of the rod gap, thus 
chopping the applied impulse wave which causes the trans- 
former winding to be stressed between turns and sections. 
The second test is made by applying an impulse voltage 
which is just insufficient to cause flash-over of the rod gap, 
so that a full wave is applied, the long tail of which has 
the effect of stressing the major insulation of the winding. 
Three shots are generally made with each type impulse 
wave on each phase. 

To determine whether the transformer has successfully 
withstood the application of the impulse voltages the 
following tests are made :—(1) Examination for any 
abnormalities in the cathode ray oscillograms taken 
during the test ; (2) listening during the test with a micro- 
phone placed in the oil adjacent to the winding; (3) 
noting whether the power frequency current and power 
absorbed have changed throughout and after the impulse 
test, and (4) application after the impulse test of the 
ordinary power frequency insulation tests. Core loss and 
ratio measurements are also made. 

The microphone referred to usually consists of wood 
and mica, and employs stethoscope ear pieces. By means 
of this microphone it is possible to differentiate the 
various noises heard during impulse testing and to judge 
whether the impulse was without spark-over or puncture, 
with spark-over, with puncture, or with both spark-over 
and puncture. The impulse test with superimposed 
power frequency excitation involves a short circuit 
test on the transformer, and the stresses resulting from 
the interruption of the power frequency short circuit 
correspond to a severe switching surge. 

In the Rugby works there has recently been completed 
a series of impulse tests which are believed to be the 
highest voltage impulse tests forming part of commercial 
acceptance tests, made in this country. The transformers 
are of the outdoor three-phase type, and were ordered 
by the India Store Department for use on the Mettur 
hydro-electrie scheme of India. They each have a B.S.S. 
rating of 17,500 kVA. The cooling is by forced oil circula- 
tion through water coolers. The high-voltage winding is 
rated at 110 kV, and is star connected with five voltage 
adjustment tappings. The construction of this winding 
is somewhat special as the winding must be capable of 
being used initially when star connected at 66 kV. The 
voltage of the low-pressure winding is 11 kV. More than 
double the number of tests which are usually applied had 
to be made on account of the special high-voltage winding, 
which was impulse tested with both the 66 kV and 110-volt 
connections, and at voltages corresponding to the different 
conditions. A view of the transformers undergoing the 
tests is shown in Fig. 2, where the impulse generator is 
to be seen in the foreground. 








Charing Cross Bridge Scheme. 





A REPORT of the London and Home Counties Traffic 
Advisory Committee, published on Wednesday, Aug. 26th, 
by the Ministry of Transport, shows that the Committee 
has arrived at the conclusion that the necessary improve- 
ments of the cross-river facilities in the neighbourhood of 
Charing Cross cannot be provided by other means than 
a new bridge in the locality. After a preliminary survey 
the Advisory Committee appointed a sub-committee to 
conduct the inquiries and obtain information, and the 
report now issued is based on the sub-committee’s report. 
Sir Henry Jackson, Chairman of the Advisory Committee, 
was chairman of the sub-committee. 

After reviewing the conditions at the “‘ main traffic 
arteries ’—Trafalgar Square, the Strand, Whitehall 
(including Parliament-street), Paliament-square, Bridge- 
street, Westminster Bridge-road, and Charing Cross-road— 
the report states that it is a release to the pressure on all 
these roads which leads to the case for a new bridge 
at Charing Cross. ‘‘ The effect of such a bridge,” it is 
said, ‘‘ would react to release pressure elsewhere at many 
points, and its advantage is to be measured from this 
wider angle quite as much as from the narrow angle of the 
direct service. ... The problem is that there is no route 
for the substantial volume of traffic between the north 
—i.e., the area extending from, say, Bond-street to Charing 
Cross-road and points south of the river, except vid the 
Strand or Whitehall, which form part of a very important 
east-west route. This problem is aggravated at Parlia- 
ment-square by the intersection of another important 
route between Victoria and South-East London.” 

The Advisory Committee concludes the first part of the 
report as follows :—‘‘ A widening of Westminster Bridge- 
road is feasible and would be beneficial, but we are unable 
to suggest a scheme which would improve the traffic 
capacity of Bridge-street. Nor do we believe that it would 
be possible except at prodigious expense to enlarge the 
traffic capacity of Trafalgar Square. The usefulness of 
Waterloo Bridge would no doubt be enhanced if it were 
decided to provide a route extending from Piccadilly 
Circus on the line of Cranbourn-street as far as Aldwych. 
Such a route would, as indicated by the Commissioner of 
Police, enable the south-bound traffic from: Piccadilly 
Cireus to cross the river at the new Waterloo Bridge 
without having to use Trafalgar Square or the Strand. 

“Taking all the circumstances into consideration, it is 
in our opinion not practicable to devise any scheme which 
would improve the means of access to and egress from the 
existing bridges to such an extent as to enable the question 
of the provision of an additional cross-river facility in this 
locality to be postponed indefinitely. We have therefore 
come to the conclusion that the necessity for improved 
cross-river facilities in the neighbourhood of Charing 
Cross has been established.” 

The representations and evidence submitted to the 
Committee were unanimous that if a road bridge is to be 
constructed at Charing Cross adequate approaches must 
be provided. 

We have arrived at the conclusion, says the Committee, 
that the new bridge would be likely to affect adversely 
the traffic conditions now existing in the roads in the area 
between the Euston-Marylebone roads in the north and 


the Elephant and Castle in the south unless an adequate 
route with suitable connections is provided between these 
points. Beyond these points the traffic would be dis- 
tributed over a wide area and would not be likely to call 
for special consideration in any particular direction. 

South of the Thames it will be necessary to construct a 
road, between the bridge head and Stamford-street, 
having a traffic capacity equal to that of the road bridge 
with a ‘‘ round-about ”’ at the junction with Waterloo- 
road and Stamford-street. Waterloo-road will require to 
be widened and suitable arrangements for handling the 
cross traffic provided. It is also, in our opinion, desirable 
that steps should be taken to proceed with schemes for 
the improvement of the road junctions on the south as 
far as and including the Elephant and Castle junction. 

On the north side of the river the approach commencing 
at Euston-road should consist of a wide and continuous 
thoroughfare to the bridge head with suitable east and 
west connections to the other north and south routes in 
hthe area. 

It is considered that in order to ensure fluidity at the 
junction of the Strand with the bridge approach a ‘‘ round- 
about ” of adequate proportions should be constructed 
and all necessary steps taken to adapt the roads leading 
thereto so as to provide facilities for by-passing Trafalgar 
Square and thus to avoid aggravating the already difficult 
conditions in that square and the converging streets. In 
considering the position for this “ round-about ” in the 
Strand regard must be had to the necessity for providing 
ample reservoir space for traffic entering and leaving the 
“‘ round-about zone of Trafalgar Square,’”’ while adequate 
provision must also be made for the proper handling of 
traffic to and from the station. This presents difficulties 
at times under existing conditions and allowance should, 
in our opinion, be made for an increase in this traffic. 
The necessary length of roadway can only be obtained 
if the approach to the bridge is sited, approximately, on 
the line of Agar-street. 

The report concludes as follows :—We have reached the 
conclusion that any developments on either side of the 
river in the vicinity of Charing Cross should be so regu- 
lated that they will not hinder the construction of a bridge 
or the provision of the approaches thereto. We appre- 
ciate that the cost of a scheme giving effect to our sugges- 
tions will of necessity be very great, but we would point 
out that the provision of a new bridge at Charing Cross 
and a new main north and south artery would have the 
effect of re-distributing the whole of the traffic of the 
central area of London and afford relief in such congested 
roads as are represented by the Regent-street and Charing 
Cross-road lines. 

This new wide thoroughfare would also improve the 
traffic conditions on the east and west route from Victoria 
through Whitehall to the Strand, so that, while the total 
expenditure would be large, it should be recognised that 
the cost does not relate only to the bridge, but to the re- 
planning of the central area. It ap to us that the 
construction of this wide thoroughfare would have an 
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SUGGESTED SITE FOR CHARING CROSS BRIDGE 


important reaction on the development of the surrounding 
areas. We therefore consider that the advantages of the 
scheme as a whole should be kept in mind in the con- 
sideration of our recommendations. 

The diagram incorporates a combined road and rail 
bridge. The number of railway tracks would be five, as 
compared with seven on the existing railway bridge, and 
the arrangement of the tracks has been set out on a plan 
supplied by the Southern Railway Company, who have 
indicated that they would be willing to co-operate in the 
construction of a bridge of this kind. 











American Engineering News. 


Carbon in Pig Iron. 


While it is generally considered that little or 
nothing can be done in blast-furnace practice to control 
the carbon content in pig iron, recent investigations 
reported to the American Institute of Mining and Metal- 
lurgical Engineers indicate that a higher hearth tempera- 
ture, made possible through more continuous _ application 
of the blast, may result in an increase of the total carbon 
content of the pig iron. The investigation was started 
in consequence of inquiries from foundries as to the total 
carbon in pig iron of given specifications and grades. 
At that time, little had been done to set up routine deter- 
minations of total carbon. A cast analysis was con- 
sidered sufficient, without detail examination as to possible 
variations of analysis between ladles of the same cast. 
Samples from stacks of pig iron of various grades showed 
variation in carbon content and the carbon content in 
respect to silicon was determined and analysed for each 
grade. When a new blast-furnace was blow in—in 1935— 
the apparently higher temperature of the iron as tapped 
led to further study of the carbon content. .The equip- 
ment of this furnace included hot-blast stoves, automatic 
control of hot-blast, automatically controlled charging, 
and a rotary double-screw mud gun, capable of stopping 





the iron notch, with no slackening of the blast. Com- 





parison of plotted curves with those from other furnaces 
showed 0-10 to 0:25 per cent. higher total carbon than 
had been found before. The curves met at about 0-70 per 
cent. silicon, and diverged as the silicon content increased. 
Some phosphate rock is usually charged to obtain a 
phosphorus content, but it is of very variable quality 
and the consequent variation in heat is considered to 
be one reason for non-uniformity in the carbon curves. 
The study was then continued on the theory that higher 
blast heats might bear a definite relation to the total 
carbon content, but without result. It appeared, how- 
ever, that the new furnace was rarely interrupted by 
taking the blast off, and this required a higher ratio of 
coke to ore, with resultant higher maintained temperature. 


Large American Reservoirs. 


With the extensive and rapid construction of 
large dams in the United States for power, irrigation, 
flood control, and other purposes, a number of large 
reservoirs and artificial lakes are being created. Largest 
of all, in capacity, is Lake Mead, 34,000,000 acre-feet, 
formed by the noted Boulder Dam, on the Colorado 
River. It has an area of some 230 square miles. As the 
river is heavily laden with silt, about 7,000,000 acre-feet 
of capacity are assumed as eventually forming a silt 
pocket, but with other reservoirs higher up or on tributary 
streams, the amount of silt carried by the river will 
gradually decrease. The length of the lake at full eleva- 
tion will be 115 miles. Still longer—140 miles—will be 
the lake above the Fort Peck Dam, which is intended for 
flood control on the Missouri River, but its storage 
capacity is only 20,000,000 acre-feet. But the greatest 
length will be in the Grand Coulee reservoir, 151 miles, 
10,000,000 acre-feet. Next in capacity comes the Gatun 
reservoir, on the Chagres River, to regulate the river 
flow in relation to navigation in the Panama Canal. 
Its capacity is 4,500,000 acre-feet. In contrast to the 
great lengths, ranging from 5 to 150 miles, the greatest 
widths are 16 miles at Fort Peck and 8 miles in Lake 
Mead, while twenty-nine others range from $ mile to 4 
miles. Of twenty-seven reservoirs now completed, exclu- 
sive of the four mentioned specifically, the capacities 
range from 500,000 to 3,500,000 acre-feet, while of the 
thirty-one reservoirs now completed the surface area 
ranges from 1500 acres to 34,000,000 acres. An important 
auxiliary service of these great lakes is for recreation ; 
facilities for bathing, boating, and fishing being provided, 
except at the comparatively few reservoirs intended for 
municipal water supply. In geographical arrangement, 
these thirty-one reservoirs are scattered over the country 
from the Atlantic to the Pacific coasts, and from the Gulf 
of Mexico to the Canadian boundary. But these do not 
complete the list, as plans are being drawn up and contracts 
will soon be made for sixteen other dams and reservoirs, 
all by the United States Government. 


Earth Dams to Resist Earthquakes. 


In all large structures along a considerable 
stretch of the Pacific coast of the United States the 
earthquake factor has to be considered in the design. For 
five storage dams in California this factor led to a special 
type of earth embankment. That is, by a determined 
distribution of pervious and impervious parts it was con- 
sidered that the embankment would readjust itself after 
rupture by seismic movements and so automatically 
restore its water-tightness. It was assumed that in move- 
ments on faults in the Santa Clara Valley, the horizontal 
component might reach 15ft. and the vertical component 
5ft. One of the dams, 120ft. high, is built across a known 
fault, and has a storage capacity of 40,000 acre-feet, 
but is directly above a city of 70,000 population. This 
dam is made 100ft. wide on top, with side slopes of 1 on 4. 
Its rear portion has the most pervious materials available, 
while the front portion has the most impervious materials 
obtainable within economic hauling distance. Mechanical 
analyses were made daily for two purposes—first, to 
ensure that the material containing the largest percentage 
of clay was placed in the front or upstream portion, and 
also graded from finest material at the face to coarsest 
material at the rear ; secondly, to ensure that the moisture 
content was within 2 per cent. of the amount making the 
densest material. The face of the embankment was 
smoothed and covered with 12in. of clean gravel as backing 
for a concrete slab 4in. thick, and built in 16ft. panels, 
with joints on all sides and weep-holes in the middle. 
This facing prevents erosion from driftwood and wave 
wash, and distributes the water pressure uniformly 
to the body of the dam. In such dams the water-resisting 
element must be of a sort that cannot be ruptured by 
shock ; this excludes concrete. The cut-off wall must be 
carried deeper than usual, so that cracks will not allow 
water to pass under the dam. And the dimensions must 
be such that the structure cannot be distorted or offset 
to such an extent as to let the water through. The earth 
was deposited in layers and compacted with power rollers 
of the “‘ sheep’s-foot ’’ type. 








AccorpIne to the Dominion Bureau of Statistics at 
Ottawa, the total capacity of prime movers in Canadian 
manufacturing industries rose during recent years, from 
1,188,211 H.P. to 1,464,783 H.P., an increase of 23-3 per 
cent. The electric motors operated by works-produced 
power rose in capacity by 54-1 per cent. and those operated 
by purchased power by 190-1 per cent. The total rose 
from 1,315,828 H.P. to 3,330,413 H.P., an increase of 
153-1 per cent. Many Canadian manufacturing plants use 
the electric drive exclusively and scores of others have 
ratios above 90 per cent. This increase in the utilisation of 
electric power has been particularly prominent in the pulp 
and paper industry, which increased its ratio from 50 to 
72 per cent. during eleven years. Most of the energy 
utilised is derived from central electric stations. Canadian 
mining industries are nearly as completely electrified as 
the manufacturing plants, with the exception of colliery 
undertakings. The increase in ratio of electric motors to 
total power equipment during the eleven years has been 
from 57-3 per cent. to 75-1 per cent. 











Sept. 4, 1936 


THE ENGINEER 


233 








Rail and Road. 





Tue forthcoming retirement of Mr. W. Ransom, the 
Worcester city engineer, is announced. 


On Thursday, August 27th, Llanrwst celebrated the 
tercentenary of the famous Llanrwst Bridge, which has 
linked Caernarvonshire and Denbighshire over the river 
Conway since it was built in 1636 by order of Charles I to 
designs of Inigo Jones, 

THE Great Western Railway is to run fifty special trains 
between September 7th and 14th for the conveyance of 
over 20,000 hop-pickers from the South Wales mining 
districts and the Birmingham and Wolverhampton area 
to the extensive fields in Herefordshire and Worcestershire. 


At an exhibition of locomotives and rolling stock which 
is to be held at Sunderland on Sunday, September 13th, 
there is to be shown the latest engine of the new ‘‘ Green 
Arrow ” class, a “ Sunderland ”’ express passenger loco- 
motive, and one of the new streamlined locomotives, the 
‘* Silver Fox.” Among the rolling stock will be a post- 
office van, sleeping cars, Pullman coach, a kitchen car, 
snow plough, @ camping coach, and a train ferry wagon. 


ADDITIONAL siding accommodation for the stabling 
of empty trains to be provided by the L.M.S. Railway at 
three points in the Sheffield district will considerably 
facilitate the working of passenger traffic in the district, 
especially at busy holiday times. The largest group of 
sidings at Dore and Totley will have five sidings with a 
total capacity of forty-six vehicles, the others being at 
Heeley, where there will be one siding, holding ten 
vehicles, and Nunnery, where there will be three sidings 
with a total capacity of eighteen vehicles. 


AN outstanding feature of the G.W.R. winter service 
will be the retention of practically the whole of the services 
operated by the seventeen streamlined railcars, which, 
including the parcels car, will daily cover 3584 miles, as 
against 1235 miles in 1935. The service between Bristol 
and South Wales, vid the Severn Tunnel, will be augmented 
by @ streamlined railcar which will make four trips in 
each direction between Bristol and Cardiff, Mondays to 
Fridays inclusive. This will be the first regular stream- 
lined railcar service through the Severn Tunnel. 

A SCHEME for using the loud-speaker as an additional 
method of traffic control has been put into operation in 
London, and if successful may also be used in the pro- 
vinces. The mobile loud-speaker police van for traffic 
control is manned by a driver and microphone attendants, 
who issue instructions as required, The van is parked by 
the side of a busy corner, and instructions are issued 
through the loud-speakers to pedestrians and motorists 
who appear to be in need of instruction, the idea being to 
preserve a steady stream of pedestrian and motor traffic. 


Tue streamlined “ Silver Jubilee ” train, on its service 
passenger run from Newcastle-on-Tyne to London on 
Thursday, August 27th, broke the speed record for British 
trains by reaching a maximum of 113 miles an hour. The 
weight behind the draw-bar was 270 tons. There were 
eight coaches accommodating passengers and luggage— 
one coach more than in September last year, when the 
train set up the previous record on its trial run of 112 
miles an hour. For 11 miles the train was running at more 
than 100 miles an hour. The engine was the “ Silver Fox.” 


Ir is announced that the Minister of Transport has 
approved grants from the Road Fund for two further 
scherhes for the construction of dual carriageways in the 
Midlands. Worcestershire County Council proposes to 
construct dual carriageways, each 20ft. wide, on the 
Kidderminster~Halesowen road, between Kidderminster 
borough boundary and @ point about a mile towards 
Halesowen ; while the Leicestershire County Council has 
submitted a scheme for the provision of dual carriageways 
on the Ashby-de-la-Zouch—Leicester road, between Glen- 
field cross-roads and Groby village, a distance of about 
2000 yards. 

THE Great Western Railway winter train service comes 
into operation on Monday, September 28th. Apart from 
the withdrawal of certain summer trains, the service will 
be substantially the same as last winter. The down 
Cornish Riviera Limited will carry slip carriages for 
Weymouth, Taunton, Minehead, and Ilfracombe, and will 
call at Exeter to detach a coach for Kingsbridge. An 
improvement is being made in the service from the Channel 
Islands by the retention of the present “‘ up” boat express 
on Tuesdays, Thursdays, and Saturdays, which will give 
an arrival time at Paddington at 7.30 p.m., as compared 
with 8.10 p.m. last winter. In the down direction a buffet 
car will be provided on the 10.15 p.m. Channel Islands boat 
train from Paddington to Weymouth Quay. 

A RETURN published by His Majesty’s Stationery Office 
gives particulars of the staff employed by the railway 
companies of Great Britain and by the London P 
Transport Board in connection with their railways during 
the week ended March 7th, 1936. The total number 
employed during the week was 585,611, compared with 
580,766 during the week ended March 9th, 1935, an increase 
of 4845, or 0-83 per cent. The return also gives, for 
selected grades of staff, the rates of pay current at March 
7th, 1936, and March 9th, 1935, and particulars of the 
average weekly salary or wage and the average weekly 
payments for the weeks ended on those dates. The total 
amount of salaries and wages paid for the year 1935 was 
£101,295,000, compared with £99,385,000 in 1934. 


THe Automobile Association is officially informed .by 
the Ministry of Transport that three lengths of road’ in 
Manchester have now been derestricted by order of the 
Minister. A public inquiry was held in October last year 
to consider the application of the 30-mile speed limit: to 
roads in the city. No satisfactory agreement was reached, 
however, and a further inquiry was held on July (st, 
after which the Minister requested that Princess Parkway 
and two lengths of Victoria-avenue should be derestricted. 
The Corporation failed to make the necessary order, and 
the Minister has now exercised his powers under the Road 
Traffic Act, 1934, to make the order himself. Both the 
A.A. and R.A.C. were represented at the inquiries, and 
it was established that speeds in excess of 30 miles an 
- hour were, under normal conditions, perfectly safe on 
the stretches of road in question. 





Miscellanea. 


THE contract for a continuous strip mill for the Ebbw 
Vale Works of Richard Thomas and Co. has been placed 
in America, 

Tue Caledonian power scheme of the British Oxygen 
Company, which was in its first form rejected by the House 
of Commons, is to be revived. 

Aw order from one of the leading British railways for 
50,000 rubber springs for use as buffers in rolling stock has 
been placed with a Clyde rubber firm at Renfrew. 


Work is e ted to begin in November at the British 
Cellophane factory at Bridgwater, Somerset. The factory 
will be the largest transparent viscose paper works in the 
country. 

A new fireproof structural material has been successfully 
tested by the Department of Scientific and Industrial 
Research. The material is asbestos cement reinforced 
plywood. 

A pIAMOND exhibition to celebrate the twenty-fifth 
year of the Diamond Exchange building in Amsterdam 
will be officially opened on September 19th and will last 
until September 22nd. 


Accorpine to the Financial Times, a cement factory 
at South Ferriby, in North Lincolnshire, is to be established 
by the Eastwood group. The cost of the new works 
is estimated at between £300,000 and £400,000. 


AN interesting booklet on ‘‘ National Public Works ” 
contains documentary material collected by the League 
of Nations in various countries, and is published in Great 
Britain by Allen and Unwin, Ltd., at the price of Is. 6d. 


By an agreement between the Standard Oil Company 
of New York and the Venezuelan Government, oil is to 
be worked in the States of Monagas, Anzoategui, and 
Guarico, and a large refinery is to be built in Eastern 
Venezuela. 

In March, the Central Electricity Board approved the 
extension to the Ironbridge generating station of the 
West Midlands Joint Electricity Authority by installing 
a 50,000 kW set. It is now stated by the authority that 
the new: plant will be ready for commercial operation 
by the end of October, 1938. 


From January to June steel production in Japan was 
2,159,000 tons, compared with 1,917,000 tons in the 
similar period of last year. Production of pig iron was 
1,069,000 tons, as compared with 1,046,000 tons. It is 
expected that total steel production this year will exceed 
4,000,000 tons for the first time in the history of the 
industry. 

THE polluted well at Cheam, which has been cut off 
from the public supply since July 8th,; when the water 
was first suspected, is thought to be contaminated by 
the river Bourne, a mysterious underground stream which 
alters. its course beneath the houses of Sutton and Cheam 
every few years, and may flow directly or indirectly into 
the Cheam well. 

A PRoposaL for a central pumping plant in South-West 
Durham to clear the flooded mines is referred to in the 
report presented to the South-West Durham Development 
Board by Mr. A. M. Hadley, who states that the survey 
shows no prospect of reducing the number of unemployed 
miners in the district. The report indicates that the 
flooding will be progressive, and recommends that a 
voluntary drainage scheme for the district should be 
adopted by the coalowners to ensure effective drainage of 
working collieries and to prevent the flow of water to other 
mines. It is hoped the Commissioner for the Special Areas 
may be able to make a grant towards the work of pro- 
tection. 

THE two 60,000-kW turbo-generators now being built 
by the General Electric Company of America for installa- 
tion at the Windsor station of the Ohio Power Company 
and at the Beach Bottom station of the West Penn Electric 
Company are unusual in several respects. The turbines 
will be the largest high-pressure, non-condensing, high- 
temperature machines built to date, and the generators 


will be the largest to operate at a speed of 3600 r.p.m.- 


as well as to utilise hydrogen cooling. The machines are 
designed for 1250 lb. gauge pressure, 925 deg. Fah. total 
temperature, and 235lb. gauge back pressure. The 
Windsor station serves both the Ohio Power Company and 
West Penn Electric Company’s system, and is jointly 
owned by the two companies. 

Durine July employment in the engineering industry 
was fairly good, although there was a seasonal slackness 
in some sections in electrical engineering. According to the 
Ministry of Labour Gazette, the total out of work in the 
engineering industry as a whole was 78,110, showing no 
appreciable change as compared with the preceding month, 
but a fall of 37,746 as compared with July, 1935. In the 
electrical engineering section the number of unemployed 
was 3784, or 4-1 per cent, which compares with 4-3 per- 
cent. in June and 6-1 per cent. in July, 1935. The unem- 
ployed in the electrical wiring and contracting industry 
numbered 5014, the proportion rising from 12-8 per cent. 
to 14-2 per cent. (12-9 per cent. in July, 1935). In the 
electric cable apparatus and lamps, &c., group the number 
of unemployed was 8736, the percentage falling from 
7-1 to 6-1 (7-3 in July, 1935). 

Tue Treasury, on the recommendation of the Import 
Duties Advisory Committee, has issued the Additional 
Import Duties Order, 1936, which provides for an increased 
duty of 7d. a foot or part of a foot of the length, on endless- 
band knives of a width exceeding 2in., but not exceeding 
4}in. as from August 28th, 1936. These knives, which 
have hitherto been chargeable to duty at 20 per cent. 
ad valorem, are used principally in the leather trade. 
Until production was begun in this country about five 
years ago, the consuming interests were entirely dependent 
on foreign sources of supply. Satisfactory progress was 
made for a time by the British manufacturers, who were 
able to supply their knives at prices competitive with 
imports, but more recently the prices of the foreign 
knives have been reduced to exceptionally low levels 
against which it is impossible for the home producer to 
compete, and this is seriously retarding the progress of 
the industry. 





Air and Water. 





Loca Lomonp, between Luss and Rowardennan, is 
expected to be the scene of an attempt on the world’s 
motor boat speed record by Mr. H. Roy Sedden, of Bristol, 
next month. 

Work has now begun on the new French liner which 
is to replace the “‘ L’Atlantique.”” The order for the vessel 
was placed some months ago, but work has been held up 
owing to strikes. 

Ar Scotstoun, on Thursday, August 20th, Yarrow and 
Co. launched H.M.S. “‘ Protector,”’ a net-laying and target 
towing vessel, built to the order of the Admiralty under the 
1934 naval programme. 


A NEw subsidiary of Imperial Airways has been formed 
in connection with a Bermuda service, and it is expected 
to begin o; tion late this year or early in 1937. The 
service will be between Bermuda and the United States 
coast. 

On Thursday, August 20th, the new 5200-ton 
** Arethusa’”’ class cruiser “H.M.S. ‘‘ Aurora” was 
launched at Portsmouth Dockyard by Lady Fisher, the 
wife of Admiral Sir William Fisher, the Commander-in- 
Chief at Portsmouth. 


Tue United States Bureau of Air Commerce announces 
that during June the scheduled air lines carried 94,453 
passengers, 701,142 lb. of express goods, and flew 40,252,357 
passenger miles. During the month 68 per cent. of the 
available seats in air liners were occupied. 


On Wednesday, August 19th, Swan, Hunter and Wigham 
Richardson, Ltd., launched the motor tank ship “ British 
Endurance ” from the Neptune Shipyard, Walker. The 
“‘ British Endurance’’ is the 1500th vessel, including 
floating docks, &c., which the firm has constructed. 


Tue Slough Urban District Council has under considera- 
tion a municipal aerodrome to be constructed at Langley, 
on the Bath Road, near its junction with the Colnbrook 
by-pass road. It is felt that such an aerodrome would 
admirably serve the industrial district and the Slough 
Trading Estate. 


Tue erection of an aircraft engine factory at Canley, 
near Coventry, has begun. It is to be managed by Captain 
J. P. Black, on behalf of the Standard Motor Company, 
Ltd., which is responsible to the Government. The esti- 
mated cost is about £650,000. Alfred Herbert, Ltd., is 
to supply the entire plant. 


Tue last vessel to be built at Irvine by the Ayrshire 
Dockyard Company was launched on Friday, August 21st. 
The ship is the cargo carrier “ Coulbeg,” for the Dornoch 
Shipping Company. She is 352ft. long, with a deadweight 
of 6300 tons, and has been on the stocks for more than five 
years. The shipbuilding berths are now to be closed down 
and the firm will concentrate on repair work. 


THREE passengers who travelled recently from London 
to Vancouver accomplished this journey of nearly 6000 
miles in only six days. After crossing the Atlantic by 
ocean liner from Southampton to New York, they changed 
immediately to an air liner and flew vid Chicago to Seattle. 
Then at Seattle they changed planes, completing their 
journey to Vancouver in a Canadian air liner. 


Work has begun on a big new commercial airport at 
Tuchino, near Moscow. It is to cover an area of 1400 
acres, and will be equipped to handle 1000 passengers 
aday. The lay-out of the airport will, it is stated, be on 
generally similar lines to those adopted at the British 
Gatwick airport. It is not expected that all the work 
on the new airport will be completed until early in 1939. 


On Tuesday, August 25th, Harland and Wolff, Ltd., 
successfully launched from the Belfast yard the new twin- 
screw oil-electric tender which they ‘are building for the 
Belfast Harbour Commissioners. The new ship, which is 
to be named the “‘ Duchess of Abercorn,” will replace the 
tug “‘ Musgrave,’’ and will be used, not only as a tender, 
but also as a fire and salvage vessel and for towing purposes. 


Tue new oil-electric chain-driven ferry, built by J. 
Samuel White and Co., Ltd., for the cross-river service 
between East and West Cowes on the river Medina, Isle 
of Wight, has completed satisfactorily her dock trials 
and was placed in service on August 25th. The English 
Electric Company supplied the whole of the electrical 
equipment, an interesting feature of which is that for peak 
loads the main propulsion motor derives its supply from 
the generators in parallel with a battery. 


THE expansion of the Royal Air Force continues to 
require the entry of well-educated boys in large numbers, 
and more than a thousand will be entered early in the 
New Year; of these, approximately 800 will be needed in 
January for training as aircraft apprentices and 250 in 
February as boy entrants. No previous trade experience 
will be necessary. The popularity of these schemes is 
evidenced by the fact that at the last examination in May 
a record number of candidates presented themselves. 
Applicants for apprenticeships must be at least fifteen, 
but under seveateen years of age on January Ist, 1937, 
and for entry as boy entrants between fifteen years nine 
months and seventeen years three months on February 
Ist, 1937. Full particulars of both schemes may be 
obtained from the Inspector of Recruiting, Royal Air 
Force, Victory House, Kingsway, London, W.C.2. 


A sHoRTAGE of qualified sea-going engineers, and 
particularly junior engineer officers, is reported by the 
Shipping Federation, and a register is being prepared 
of all available engineers desiring sea-going employment 
at Liverpool as well as at other ports. Owing to the 
depression from 1929 until the commencement of the 
tramp subsidy, there were practically no junior engineers 
going to sea, and since candidates for marine engineers’ 
certificates are required by the Board of Trade to have 
spent four years in shore workshops, the shipping industry 
is now feeling the shortage acutely. The shortage has 
been accentuated by increasing demands of the motor 
and aircraft industries, road transport, and the calls made 
on skilled engineers for the Government’s defence pro- 
gramme. The view of the Shipping Federation is that if 
the position is not soon remedied it will seriously affect 
the mercantile marine. 
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NOTICES TO READERS. 





*.* If any Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such i i , Uf suffered, 
can be remedied by obtaining the paper direct from this office. 

*.* For Subscription rates, see paye 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*e* No undertaking can be given to return drawings or manuscripts ; 
correspondents are therefore requested to keep copies. 

CHANGES OF ADDRESS. 

** Will subscribers please note that in all advices regardi 
of address it is necessary to have both the old and new address, as 
our lists are kept alphabetically by towns. Advices of this nature 
pe om us by the first post Wednesday morning prior to the 
alteration. 
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Pencil Portrait No. 8. 


Our Eighth Pencil Portrait, given as a Supplement 
to the present issue, represents Sir Alfred Herbert, 
K.B.E., founder, chairman and sole governing director 
of Alfred Herbert, Lid., Coventry ; Deputy Director- 
General and subsequently Controller of Machine Tools, 
Ministry of Munitions ; Past President of Machine 
Tool Trades Association. In the preparation of this 
portrait the services of a photograph by Mr. Keturah 
Collings were utilised. 








LYCURGUS. 


Lycureus, law-maker of the Lacedzemonians, 
may have been one person or two persons, or no 
more than a legendary character. Plutarch 
admitted that he was unable to say when he, them, 
or it lived. But, neglecting his possible plurality, 
the uncertainty about his birthday, and the possi- 
bility that his existence was only legendary, 
Lycurgus still remains one of the earliest practical 
social reformers of the Utopian type. He interests 
us because, like Napoleon and other great social 
reformers, he called science to aid him in his work. 
But it was the science of his day, not of ours, and 
is either false, or wrongly retailed by his bio- 
graphers, or presented in a form of which the 
meaning may have been clear to his contem- 
poraries, but is not to us. 

Plutarch records that in his attempt to remove 
the inequality of riches Lycurgus decided to get 
rid of gold and silver coinage, and to replace it by 
a very base iron money, for, he argued, no one 
would lay down a stock of such intrinsically value- 
less material. But to circumvent the possibility 
that unprincipled practitioners would, so to speak, 
beat their coinage into ploughshares, he made an 
ingenious preventive ordinance. Thusruns North’s 
translation: “The iron they occupied for their 
coyne, they cast vineger upon it while it was redde 
hotte out of the fire, to kill the strength and work- 
ing of it to any other use, for thereby it was so 








eger and brickle, that it would byde no hammer, 
nor could be made, beaten or forged to any other 
facion.” Another example of contemporary science 
is recorded by Plutarch in the same “ Life.” He 
writes: “ And men dyd greatly prayse the facion 
of the Laconian cuppe which they called Cothon, 
and specially for a souldier in the warres, as Critias 
was wont to saye. For it was made after such a 
facion, that the culler of it dyd let the eye to 
discerne the fowle and unwholesome water, which 


saz} Men are driven oftetimes to drinke in a campe, 


and goeth many times against one’s stomake to 
see it; and if by chaunce there was any filth or 
mudde in the bottome, it would cleave and stick 
fast upon the ribbes of the bellie, and nothing 


came through the necke, but clean water 
to his mouth that dranke it.” With a little 
assistance from the imagination, we may 


conceive the Cothon, either as an earthenware 
filter or a depositing vessel in which the “ filth 
and mudde ” adhered to the sides. Plutarch 
is, to say the least, more explicit than the Marquis 
of Worcester, and if we can bring ourselves to 
believe in the existence of the latter’s ‘‘ fyre engine ” 
we should have less difficulty in believing in the 
properties of the Cothon. But what are we to 
say concerning the treatment of iron with vinegar 
to make it “‘ eger and brickle” ? Did Lycurgus’s 
chemists really believe that it would have the 
alleged effect, or did they know that it would not ? 
Did Lycurgus circulate the statement, possibly 
over the signature of renowned scientists, being 
assured that its truth would never be challenged 
by the people of Lacedemonia, and that not one 
would venture the loss of a handful of coynes by 
putting it to a practical test ? We suspect that, 
being a shrewd politician he cared not whether it 
was true or not, so long as it had the effect he 
desired. But it appears that he was hoist with his 
own petard, for he not only convinced his own 
people that the coinage was worthless, but other 
peoples as well. “ For their iron moneys were not 
currant els where in the citties of Grece, but every 
bodye made a jest of it there.”’ In fields other than 
that of metallurgy it would be no difficult matter 
to compile a list of ancient scientific errors which 
were generally accepted, even by the higher intel- 
ligences of the day. The astonishing thing about 
a great many of them is that their falseness was 
demonstrable without much trouble. The whole 
realm of “ magic” abounds with science of the 
kind, and one wonders how it could ever have 
gained credence. The fact is perhaps that people 
continue to believe what they are taught they 
ought to believe, and if events do not turn out 
exactly as foretold they attribute the fault to their 
own errors of observation, some fault in the experi- 
ment, or perhaps to contrary forces over which 
they have no control. 

This state of mind is, we suspect, as common in 
this century as in the days of Lycurgus. We do 
indeed see science changing daily, as new methods 
of attaining facts are evolved, but only the grossly 
heterodox ever challenge truths which they have 
learnt in the lecture room and which have been 
crystallised—or should we say petrified !—in text- 
books. And the worst of it is that we can know, 
no more than the Lacedzemonians did, that we are 
living in a false atmosphere. It is when we have 
the greatest faith in the laws we have grown up 
with that we are the most likely to be deceived. 
When anything has become an ingrained belief, 
when it is accepted as a truth which no one may 
question, then is the very time that scientists should 
be most pertinacious in their examination of it. 
As long as there is doubt, we are on the safe side. 
But when all doubt goes, our condition is a danger- 
ous one. It will be found that all the great funda- 
mental “ truths ” are inherently simple. Is it not 
their simplicity that makes them generally accept- 
able? Simplicity usually implies generalisation. 
When we can generalise, when we can state some 
great “truth ” in a few concise words, it is then 
that our minds may be closed to the possibility 
that the truth is not a truth at all, or at best only 
a truth under limiting conditions which we are 
led by generalisation to overlook or even to deny. 


British Steel Prices. 


Ir was probably only a coincidence that price 
advances in several descriptions of British iron and 
steel should occur at about the same time as the 
automatic reduction in the quantities of Con- 
tinental steel imported into this country under the 
terms of the agreement between the British steel 
makers and the Cartel. Importations of Con- 
tinental steel have ceased to have any influence 
upon British steel quotations, but, on the other 








hand, the arrangements made between the British 
and Continental steel makers are a principal 
factor in the conditions which govern prices in 
Great Britain. In the case of heavy steel 
materials price changes may not be made without 
the consent of the British Iron and Steel Federa- 
tion, which has to obtain the sanction of the 
Import Duties Advisory Committee. It is 
doubtful, however, if this procedure is observed 
in the case of export prices, in which the steel 
manufacturers have a much freer hand than in the 
home market. It is interesting, therefore, to con- 
sider the price advances which have taken place 
in the British market during July and August. 
The home price of black and galvanised sheets 
was increased by 10s. per ton immediately following 
the formation of a Cartel of Continental thin sheet 
makers for the purpose of reaching an export 
agreement with the British Sheetmakers’ Associa- 
tion. Continental export prices for sheets were also 
increased by 5s., gold ; whilst in August the British 
export prices for black sheets were raised by 5s. 
At the end of July the British steel makers 
advanced their export quotations for plates, bars, 
and sections by 10s., and in the middle of August 
the home prices for wrought iron bars and sections 
were raised by 7s. 6d. to 10s. It must be admitted 
that these movements have provoked little 
criticism from the great majority of consumers, 
who at the moment are more concerned with obtain- 
ing delivery of the iron and steel material they 
require than the price they have to pay for it. It 
is a position which cannot last indefinitely and is 
the result of an exceedingly heavy demand arising 
largely from the rearmament programme and 
numerous public works undertakings. High export 
prices, however, still have an important influence 
upon business, but it is obvious that the steel 
makers hope that any injury to their overseas 
trade will be avoided by arranging a corresponding 
advance in the price of Continental steel. 

Those industries, however, which use steel 
material in the manufacture of goods they export 
are not in a position to take such a philosophic 
view of the rising tendency of prices as those firms 
which are able to pass on the increases to their 
home trade buyers. Amongst the former must be 
numbered many branches of the engineering indus- 
tries which export steel worked up into various 
forms. These sections of the trade feel that they 
have been treated with rather less than justice by 
the steel makers, and particularly they feel 
aggrieved that the export rebate which until 
recently was allowed them has been withdrawn. 
Naturally, this places them at a disadvantage with 
Continental engineering concerns carrying on 
similar business, since the price of steel in the 
British home market is considerably above the 
world price, even taking into consideration the 
recent advances in Continental quotations. It is, 
of course, common knowledge that as the result of 
the agreement between the British and Con- 
tinental steel makers no British consumer can 
purchase Continental steel material imported from 
Cartel countries at a price competitive with British 
steel. If a consumer buys from a representative of 
a Continental steel maker in the Cartel the name of 
his firm and details of the transaction are forwarded 
to the British steel makers’ organisation, and when 
the new system of licensing imports comes into 
force he will be unable to buy steel from a non- 
Cartel country unless he pays a price which will 
include a higher duty than that charged on Cartel 
steel. The consumer must also be a member of an 
association affiliated to the steel makers’ organisa- 
tion, and those firms which remain outside are 
penalised by having to pay higher prices for British 
steel—usually about £2 per ton more than asso- 
ciated firms. In a market in which the supplies 
are so effectively controlled the question of prices 
must, sooner or later, become of vital concern to 
all branches of the engineering industry. Much 
irritation and some apprehension, however, would 
be allayed if a statement regarding the price policy 
of the steel industry were made by the Federa- 
tion, although this would not be easy in the 
existing uncertainty regarding future costs of 
fuel and ore. 

An understanding of the price position is made 
the more difficult owing to the piecemeal character 
of the increases which have been made since the 
reorganisation of the steel industry was taken in 
hand. The Import Duties Advisory Committee 
would appear to be alive to this flaw in the steel 
makers’ policy, since so long ago as April last, 
in a letter to the British Iron and Steel Federation, 
it stated: “‘ The Committee realises how unsettling 
the present upward trend of prices of coal, ore, 
scrap, and other raw materials is to the individual 
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association. At the same time they are impressed 
with the undesirability of varying the prices of 
inter-related products in this piecemeal manner.” 
The Committee goes on to say that it trusts that 
“before any further revisions fall to be made the 
Federation will have succeeded in reaching a more 
stable basis with the suppliers of raw materials 
and will also be able to submit a comprehensive 
and authoritative presentation of the proper rela- 
tion between the prices of the main iron and steel 
products, having regard to the costs of production 
in each case.” The Committee would appear to 
have been somewhat optimistic, since there does 
not seem to be any relationship between the price 
increases which have since been made. A pro- 
nouncement such as that described by the Com- 


mittee might take the form of a statement by the” 


Federation of a long-term price policy, and if that 
body is not pursuing a course of action based on 
expediency this should not be impossible. So 
far the most notable statement on prices was made 
by Mr. C. U. Peat, M.P., who is associated with the 
industry and who, in the debate on the Finance 
Bill, said: ‘‘ The principle behind the (price) 
increases is that every single process in the manu- 
facture of steel shall be conducted at a profit. The 
industry is not ashamed of saying that every 
process—every manufacturing process—should be 
profitable for those who work in it and for those 
who put their energies into it.” From the point 
of view of consumers some explanation of this 
statement is desirable, since it is well known that 
all the steel plant in this country is by no means 
so up to date or efficient as it might be. 
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Cathode Ray Oscillography. By J. T. MacGrecor 
Morris and J. A. Hentey. London: Chapman 
and Hall. Price 21s. 

THE object of this book, which is one of the mono- 

graphs published under the editorship of Mr. H. P. 

Young, of the Polytechnic, London, is to present a 

concise source of information on cathode ray oscillo- 

graphy. The authors have used their personal 
experience to select information from the principal 
published papers on the subject and an endeavour has 
been made to render the book international in its 
outlook. Many detailed drawings and numerical 
data of actual commercial instruments are included, 
and the book should appeal to engineers interested in 
oscillograph design, as well as those who are concerned 
with its applications. The steps by which the cathode 
ray oscillograph has been developed into an instru- 
ment of precision make a fascinating study, and furnish 
an example of the way in which problems in pure 
physics become of great importance to the electrical 
engineer. It is shown that the improvements that 
have been made in the past twenty years have been 
remarkable. The contrast between the fuzziness of 
the record obtained with the old Braun tube and the 
exquisite sharpness of the trace obtained with the 
modern oscillograph properly adjusted is amazing, 
whilst the speed of recording has now been raised to 

such a pitch that good detail can be obtained with a 

beam travelling fast enough to cover a distance of 

8in. in one ten-millionth of a second. 

Since the book is intended to deal with the engi- 
neering aspects of cathode ray oscillography, no 
attempt has been made to give more than a brief 
outline of modern electron theory and its application 
to cathode ray oscillographs. More practical sections 
of the book are those devoted to electron beam con- 
centration and electron optics, the cold cathode high- 
voltage oscillograph, the hot cathode oscillograph, 
auxiliary apparatus, the operation, performance and 
limitations of cathode ray oscillographs. Practical 
applications and methods of using the cold and hot 
cathode oscillograph are dealt with in two chapters, 
Finally, the authors deal with the application of the 
hot cathode oscillograph to television transmission 
and reception. Little more than a bare outline of 
general television principles is, however, given. The 
authors’ principal aim is to discuss television as a 
possible field of application of oscillographs without 
including details of amplifiers and radio transmission 
apparatus. It is shown that many fundamental 
difficulties have been solved, but the results obtained 
with present oscillographs are far from perfect, since 
good intensity modulation is difficult to obtain and 
the image produced is usually too small and dim to 
provide satisfactory entertaimment value. The book 
is a decidedly useful addition to the literature on 
cathode ray oscillography. It appeals to engineers 
and students alike who are interested in surge investi- 
gations and other work in which the oscillograph 
is used. 


Better Foremanship. By GLENN GARDINER. McGraw- 
Hill Publishing Company, Ltd. London, 1936. 
Pages 323. Price 15s. net. 

THE object of this book is to promote better foreman- 

ship by interesting those in supervisor positions in 





the different problems concerning the enterprise 
with which they are associated, After reading it 
through we cannot help feeling that the man who has 
expert knowledge of all the phases of organisation 
that are discussed would be fit -for something far 
better than a foreman’s post. 

Functional management tends to limit the outlook, 
and even to frown on the foreman who has too 
diversified a knowledge. Mr. Gardiner takes us to the 
other extreme. 

This book is in the form of a series of suggestive 
questions to which the answers are clearly given. 
It is divided into three parts, the first dealing with 
new features in the relationship between foremen 
and workers, the second with new ways of handling 
old foremanship functions, and the third with the 
present-day economic situation. 

While we fully agree that ‘the foreman who 
expects to hold and improve his position ... must 
actively seek a much wider knowledge of the factors 
affecting him and his job,’ we feel it is open to dis- 
cussion whether all the issues raised would legiti- 
mately come into this category. 

The necessity for ensuring harmonious relations 
between employer and employed cannot be over- 
stressed, for they are mutually dependent on each 
other, and the author is on safe ground when he 
affirms that “men can be led much further than 
they can be driven” but we fear there are still many 
foremen who do not realise this truth. 

It would be an interesting study to make an abstract 
from this book to determine the author’s conception 
of the ideal foreman, and from it we shall find that he 
must be diplomatic and tactful, and that while he 
must have practical knowledge, he must also possess 
a keen insight into the human factor. He will sub- 
scribe to the conviction that the ‘“ driver” type of 
foreman is extinct, he will be prepared to assist in the 
maintenance of team spirit, and will readily take his 
part in matters pertaining to collective bargaining 
and employee representation, and he will be con- 
versant with the company’s labour policy. While he 
will handle all wage problems honestly, he will never 
hesitate from referring disputes to higher authority, 
and in no case will he stand in the way of the promo- 
tion of his best men. He will get the maximum effort 
from those serving him, will eliminate all waste in his 
department in which waiting time will be reduced 
to @ minimum, and he will plan all the work that 
comes under his control intelligently and efficiently. 
Good quality of workmanship will ever be his goal, 
and with this in mind he will be an adept at training 
others to perform their duties satisfactorily, and he 
will inculcate that pride of work which proves such 
an asset. He will regard each accident as a reflection 
on his administration, and will concern himself with 
their reduction. 

Having done all this he will proceed to such 
ancillary subjects as the storage of materials in a 
manner calculated to produce the best results, at the 
same time developing schemes of motion study, 
planning, &c. Perhaps having now reached the end 
of Part II, enough has been said to indicate the 
paragon of a foreman Mr. Gardiner has in mind ! 

In Part III a number of questions, such as What 
is capitalism ? What is wealth ? What is money ? 
are followed by others raising the subject of whether 
or not the use of machines leads to unemployment. 
The connection between foremanship and profits is 
developed, and the effect of shorter working hours is 
carefully examined. 

Finally, it is suggested that the foreman can do 
much to help the workers to think straight, but we 
suggest a very dangerous field is entered when the 
foreman discusses political issues, and even trade 
union matters, with his men. As an interpreter of 
the official standpoint, he can undoubtedly do much 
by his daily contacts to promote harmonious’ rela- 
tions, and so contribute towards his men attaining 
that security which we are told is the chief desire 
of the worker. 

The book concludes with two appendices, the first 
of which deals with foremanship development, the 
author advocating foremen’s meetings, and the second 
is occupied with the place of foremen’s clubs. We 
agree that if foremen’s meetings are to be of real 
value to the organisation ‘it is preferable to hold 
them in company time.” Too often, while conferences 
of the higher administration are held during the day, 
foremen—who incidentally work longer hours—are 
expected to meet out of hours. We see no moral 
justification for such discrimination. 

There are many contentious issues raised on some 
of which we do not agree with the conclusions drawn, 
while in others it is felt that a half truth may be mis- 
leading. To instil into the foreman’s mind the idea 
that the reduction of overheads is a state greatly 
to be desired is sound up to a point, but if pressed to 
its logical conclusion might actually promote ineffi- 
ciency. Many cases could be instanced in which a big 
increase in overheads has resulted in a substantial 
saving in the final cost of the article produced. 

Every foreman will benefit from a study of this 
book, for it will widen his perspective, and he might 
with advantage learn by heart some of the brief 
maxims which appear from time to time, an example 
of which is: ‘‘ Discipline is that kind of training and 
control which makes punishment unnecessary.” 

One of the many questions asked is, ‘‘ By what is 
a foreman judged ?”’ and it is answered in a delight- 





fully brief and truthful way: “ A foreman is judged 
by the results he gets ’—a very suitable reflection 
with which to leave the subject. 


SHORT NOTICES. 


Flour Milling Processes. By J. H. Scott. London : 
Chapman and Hall, Ltd. 1936. 21s.—In the introduction 
to one of his chapters the author quite plainly explains 
that his intention is not to describe the mechanical details 
of the machinery used in a flour mill, but rather the effects 
that are produced by the machines. It is consequently 
not to be expected that much concerning their design is 
disclosed, although occasionally some outstanding leading 
dimension is mentioned. Nevertheless, Mr. Scott is 
evidently an engineer and his position with Henry Simon, 
Ltd., gives his words authority. The book covers the 
whole process of milling grain from its reception in the silo 
to the delivery of the flour, and explains the objects aimed 
at in each of the stages, the difficulties that are encountered 
and the directions in which they may be overcome. It is 
for this reason that we recommend the book to any engi- 
neer who is interested in the business of milling machinery. 
An extension of the illustrations would have greatly 
enhanced its value. 





Foundry Calculations and Drawing. By L. Booth. 
London: Charles Griffin and Co., Ltd., 42, Drury-lane, 
W.C.2. Price 4s. net.—This book has been produced 
with the object of bridging the gap between the theory 
and practice of foundry work. It deals concisely with the 
elementary principles of mathematics, mechanics, sketch- 
ing and drawing, graphs, weight estimating, and the 
calculating of furnace charges. Students of the subject 
will find the book of interest, 


BOOKS RECEIVED, 


Petroleum Technology, 1935. London: The Institution 
of Petroleum Technologists, Aldine House, Bedford-street, 
W.C.2. Price 7s. 6d. net. 

Documentary Evidence Collected Regarding National 
Public Works. London: Allen and Unwin, Ltd., 40, 
Museum-street, W.C.1. Price 1s. 6d. net. 

The Motor Industry of Great Britain. London: The 
Society of Motor Manufacturers and Traders, Ltd., 83, 
Pall Mall, S.W.1. Price 2s. 6d. net. 








SIXTY YEARS AGO. 





THE composition of a presidential address if it is to 
hold the attention of its immediate audience is in most 
cases @ difficult task. If it aims merely at surveying its 
subject as it stands at the moment it will probably fail 
to interest its hearers who for the most part will in all 
likelihood be already familiar with the facts which it 
recounts. Nevertheless dull though such an address may 
be at the time of its delivery it ‘will, if it is well done by a 
capable man, acquire increasing interest as the years 
pass on. In time it may even become an important his- 
torical document. To it future students may return as 
to a ‘“‘ bench mark ”’ from which to measure the progress 
made in the intervening period. To many of those who 
listened to it Dr. Thomas Andrew's Presidential Address 
to the British Association at its Glasgow meeting in 1876 
was probably somewhat tedious because it dealt with 
current facts and theories of physical science with which 
they were familiar. To us of a later generation the Address, 
reprinted in our issue of September 8th 1876, is of inferest 
in so far that it presents an authoritative and concise 
review of physics and other related branches of science 
in the mid-Victorian period. Merely to read a list of the 
subjects on which Andrews dwelt is to catch something 
of the pioneering spirit which marked that age. The 
“Challenger ” with Sir William Thomson and his staff 
had just returned after a deep-sea exploration cruise 
which had lasted three and a half years. Lieut. Cameron 
had completed a journey across Africa with results which 
promised to end the rule of the Arab slave trader and 
“bring the depressed poy of the continent 
gradually within the pale of civilised life.” A North 
Polar a was in the field but no news of it had 
recently mn received. In astronomy the recent passage 
of Venus across the face of the sun—the first since 1769 
when Captain Cook voyaged to the Pacific to observe it— 
had been observed with the latest scientific equipment 
including a revolving plate camera by means of which 
Janssen had been able to take fifty to sixty images at 
short intervals during the critical period of the pheno- 
menon. At Greenwich, Christie confirmed Huggins 
discovery that some of the “ fixed’ stars were actually 
moving. For the fifth time the spectroscope had added 
a new metal to the elements, namely gallium. The study 
of meteorites had recently been considerably advanced 
and controversy was active concerning the origin of the 
huge masses of supposedly meteoric iron round Baffins’ 
Bay. The significant fact that carbon had been found in 
some meteorites was noted. Telegraphy had recently 
been brought to the aid of the Meteorological Office in 
London and from the reports received it had been possible 
to forecast the occurrence of gales four times out of five. 
Willoughby Smith had discovered the effect of light on 
the electrical resistance of selenium, Babbage had described 
the principles of his analytical machine and James and 
William Thomson had developed the idea in the direction 
of a mechanical integrator and a machine for solving 
differential equations, attention was fastened on a remark- 
able green line in the solar spectrum which corresponded 
to no known element, and Van der Waals had just pre- 
sented his essay on the gaseous laws to Leyden Uni- 
versity.... These are but a few of the subjects which 
Andrews mentioned in his address. At Blackpool next week 
we shall probably hear something about the “ simple 
realism ”’ of Victorian science but will anyone be able to 
tell a tale half so bright with promise for the future as 
Andrews told sixty years ago,? 
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Kemsley Paper Mill. 


No. 


IV. 


(Concluded from page 205, August 28th.) 


HE machine room at Kemsley is situated on an 
upper floor. Such a construction, while simplify- 

ing the process system of the mill and making the 
installation of the auxiliary machinery which must 
be placed below the machine, very much simpler, 
makes the building itself a difficult piece of structural 
engineering. ‘The stock chest and the repair shop 
are also above ground level. The machine room, 
as shown in Fig. 21 ante, is 543ft. long and 175ft. 
wide. Its steel floor is 18ft. above the ground, and 
is composed of arched corrugated sheeting between 
floor beams, which themselves are carried by rolled 
steel joists 24in. wide by 7}in. thick, extending the 
full length of the room. One of these joists passes 
under each sole plate of the machine, and two more 
are provided for the vacant_bay on the opposite side 








.FiG. 24—HoopD AT WET END 


of the room. The weight supported consists of the 
machine itself, which aggregates something over 2000 
tons, and the auxiliary machinery, amounting to 
approximately 1000 tons more. The use of concrete 
beams was considered, but it was found that the 





advantages were more than balanced by the difficulties 
which would arise when, with the passage of time, the 





FIG. 26—HOOD AT THE 


machinery had to be altered to prevent it becoming 
obsolete. The resultant structure can be seen 
in the accompanying illustrations, the corrugated 
arched sheets being particularly well shown in Fig. 31. 
The steelwork for the whole of the buildings was 
supplied by J. Lysaght, Ltd. All the bricks were of 
local manufacture, and were supplied by Messrs. 
Eastwood, Burley, and Gransden. The plastering 
and Hy-Rib reinforcements for ceilings was supplied 


CALENDER END 





by the Trussed Concrete Steel Company, and B.R.C. 
fabric was used in the foundations. All the cement 


was supplied by the A.P.C.M., all the sashes and 
glazing by Mellowes, Litd., of Sheffield, and the 
asphalting by the Seyssel Asphalt Company. A 
complete system of extincteurs and sprinklers has 
been fitted by Mather and Platt, Ltd., who also 
supplied the fire hydrants. 


THE VENTILATION: 


The question of ventilation was of the utmost 
importance. The moisture content of the paper 





one of these fans is shown in Fig. 28. This combined 
extraction system removes about 416,900 cubic 
feet of air per minute from the machine room. The 
air is replaced by a hot delivery from four Plenum 
units to the underside of the sub-ceiling in the 
machine house provided to prevent drip, and by a 
tempered air supply delivered from two Plenum 
units, shown in Fig. 29, to the ground floor, and to 
the operating floor. The system of heating the air 
is to interpose in the trunking a steam heater of the 
multi-tube type through which the air passes. The 
total air supplied by these six Plenum units amounts 
to 350,000 cubic feet per minute. The bottom felts 
are dried by two further units, one handling about 
36,000 cubic feet per minute, the other about 29,700 
cubic feet per minute. The ducting system is illus- 
trated in Fig. 30, and the operating fans, &c., are 
shown in Fig. 31, which also shows the ducting 
system of the ground floor and operating floor air 

















FiG. 25—CHURCHILL ROLL GRINDING MACHINE 


going on to the driers is 70 per cent. With a machine 
of this size this means that 2] tons of water per hour 
must be evaporated. The nature of the material 
makes it essential that no drips occur from the roof, 
while the process going on at the wet end of the 
machine continually raises the humidity within the 
building almost to dew point. The dry end of the 
machine is hooded, as shown in Figs. 21 ante, 24 and 
26, and a very thorough system of ventilation and 
of fans extracting from beneath the hood was installed 
by the Sturtevant Engineering Company, Ltd. The 
installation includes a drying system for the bottom 








felts. It consists of seven extraction fans, each 
handling about 40,700 cubic feet per minute, con- 
nected to the hood and extracting from beneath 
it about 284,900 cubic feet per minute. The fans 
are placed in the wall of the building with the motors 
housed in separate huts on the roof outside. The 
discharges are streamlined, as shown in Fig. 27. 
In addition, the general ventilation of the machine 
room is provided by four propeller fans of a similar 
type, extracting from the machine house roof about 
33,000 cubic feet per minute each. The rotor of 





FiG. 27—EXHAUST 





supplies. The power absorbed by the system is as 
follows :— 
B.H.P. Absorbed by Sturtevant Apparatus. 
B.H.P. 
Seven exhaust fans for hood at 3 H.P. each .. 21 
Four roof exhaust fansat2H.P.each .. 8 
Four Plenum units supplying hot air to sub- 
ceiling at 35 H.P.each .. 140 


Two Plenum units supplying tempered a air to 


basement and operating floor at 31 H.P. each 62 
Two Bottom felt drying plants : 
lat28H.P.,lat2l1HP. .. 49 


Total B.H.P. absorbed 











ROOF 


FANS AND DISCHARGE ON 


Steam Consumption Figures. 
Lb. per hour. 
Four Plenum units supplying hot air to sub- 
ceiling, total for four : 
Two Plenum units supplying te mpered @ air to 


. 19,500 


basement and operating floor, total for two.. 3,300 
Two bottom felt drying plants, total for two.. 4,700 
Total steam .. . 37 ,500 


THE REPAIR SHOP. 


The provision of means for repairing such a large 
and heavy process plant naturally involves some 
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KEMSLEY PAPER MILL, AUXILIARY EQUIPMENT 

















FiG. 29—PLENUM FANS FOR UPPER AND LOWER LEVEL AIR 
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Fic. 31—FELT DRYING FANS AND VENTILATION DUCTS 





Fic. 30-FELT DRYING DUCTS BELOW THE MACHINE 











machines of a size and character which repay exami- | The grinding head consists of three principal members, 2}in. and 30in. per minute is available, and a high 
nation, especially when as in this case constant atten- | the carriage, the feed slide, and the wheelhead. An | range up to 60in. per minute is provided for quickly 
tion is needed in order to make the high running | electrically operated variable-speed traverse is fitted | positioning the wheelhead. The Churchill patent 
speed possible. At Kemsley a large engineer’s shop | and all the controls are centrally placed. In addition, | ‘‘ Hydrauto ” bearing is used for the grinding spindle. 
is built adjoining the machine shop and in direct|it can be adjusted with its individual motor in a| In this bearing hydraulic pressure holds the top 
communication with it by means of a built-in railway | transverse direction, either by means of a micrometer ! bronzes against the grinding spindle, so that the 
track. The shop is 230ft. long and has a span of 75ft. 
In order to be on the same level as the machine shop, 
it is on the first floor. A 50-ton Wharton crane 
spans the full width overhead. The first machine is 
a large roll grinder manufactured by the Churchill 
Machine Tool Company, Ltd., of Manchester. This 
machine, specially designed to take the rolls of the 
large Fourdrinier, is one of three supplied to Edward 
Lloyd, Ltd., for this purpose. It is illustrated in 
Fig. 25, a view taken in the Churchill Machine Tool 
Company’s shops. The capacity is 424in. between 
centres and 60in. width, which allows the 45-ton 
bottom calender rolls to be ground. Its design allows 
of parallel or taper grinding on concave or convex 
surfaces and the journals of the roll can be ground at 
the same time. A great variety of materials is used 
for the various rolls in a paper machine, and the grind- 
ing machine will be called upon to grind chilled iron 
rolls, gun-metal rolls, paper rolls, granite, rolls, and 
rubber rolls. The “'T.W.R.”? modei Churchill roll 
grinder, as this machine is called, generally consists 
of a double bed with shears, arranged directly below 
the flat and vee ways for the workhead, tailstock and 
steadies, and the traversing grinding head. Except 
on the largest machines, the bed is in two main sections 
which are secured together by closely pitched cross 
members. In the case of this very large machine, 
however, the portion of the bed carrying the work is 
cast in two lengths, which, after machining, are 
securely tenoned and bolted together. The flat and 
vee traversing ways are protected from dust by steel | feed mechanism or through a quick adjustment gear. | clearance of the oil film is automatically adjusted to 
plates which are permanently in position and pass| The traverse mechanism is driven by a high ratio | the condition of the lubricant. 

through tunnels formed in the grinding head carriage. | variable-speed D.C. motor, driving through a friction A diamond truing device is always in position above 
All sliding ways are chilled to give them a dense} clutch and two-speed gear-box, and then through | the centre of the grinding wheel, and can be used at 
structure. The centre portion of the bed between the | reversing mechanism and worm reduction to the rack | any time without adjusting the position of the work 
ways acts as a reservoir for the cooling medium in use. | pinion. A low range of traverse speeds between | relatively to the wheelhead. 

















































FiG. 32—CRAVEN 42I1N., LATHE 
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The front of the wheelhead cross slide is carried 
on a hardened steel knife edge, and at its rear end is 
supported by the cambering mechanism when grind- 
ing cambers, or by a solid support when grinding 
parallel rolls. The Churchill patent cambering 
mechanism is a simple design employing neither gear- 
ing nor former bars, the design of which provides for 
the continuation of the direction of stress, even when 
the camber crown is reached. Lost motion is there- 
fore eliminated, and the grinding wheel traverses 
along a true curve from end to end of the roll. The 
mechanism can be set to give any degree of concave 
or convex camber and exact cambers can be repro- 
duced at any later time. The workhead, tail- 





able along the base plate by power from a separate 
auxiliary motor through reduction gearing to a rack 
fitted to the rear of the base plate. Hand adjustment 
is also provided for setting purposes. 

Two single rest saddles, one of which is shown in 
Fig. 33, are mounted on the top bed, each arranged 
with eight reversible feeds in the apron for both 
sliding and surfacing. The feeds are interlocked 
and provided with a safety clutch, the feed engage- 
ment being by means of a drop worm. The rest is 
provided with a compound swivel slide for setting 
the tool to any angle. It is adjustable by hand. 
The saddles are provided with self-acting surfacing 
motion, self-acting sliding through the rack, and 
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FiG. 33—SADDLE OF 


stcck, and steadies have both transverse and longi- 
tudinal adjustment. The transverse movement is 
used for positioning the work centre line, so that the 
normal wheelhead position can be used even for 
grinding the largest rolls. The workhead is a box 
section casting with a widespread base carried by the 
square section shears of the bed. For positioning the 
workhead along the bed, hand racking motion is 
used. The final drive to the work is by worm and 
worm wheel running in an oil bath casing. The 
motor, mounted on a seating on top of the workhead, 
drives by multiple vee belts to a six-speed gear-box. 
The tailstock has a ‘“set-over’’ adjustment, in 
addition to the normal longitudinal adjustment of the 
spindle. Similar to the workhead and tailstock, the 
steadies also have a hand racking motion for longi- 
tudinal adjustment. When the body of the roll is 
being ground, the roll is rotated with the journals 
resting in two adjustable vees and the journals also 
bear on steadies contacting at the centre height. 
Gauges are provided for setting the roll to the exact 
centre height of the machine when it is carried in 
the steadies. The surfaces on which the roll rotates 
take the form of detachable pads which are quickly 
interchangeable to accommodate varying diameters 
of journals. 

The next large machine is a 42in. centre sliding, 
surfacing, and screw-cutting lathe, manufactured by 
Craven Brothers (Manchester), Ltd., and especially 
suitable for cylindrical work from 18in. to 72in. in 
diameter. It may be regarded as a “ general 
utility ’’ lathe adapted for a wide range of work. 
As shown in Fig. 32, it consists of a base plate with a 
fast headstock mounted at one end and a loose head- 
stock at the other end, and carrying an adjustable 
top bed fitted with two single rest saddles. The top 
bed is adjustable transversely for varying diameters 
of work, and is provided with a gap to accommodate 
extra large diameters when the bed is set forward 
for turning small diameters on pieces of complicated 
shape. The fast headstock is arranged for constant- 
speed A.C. motor drive, and is provided with sixteen 
changes of spindle speed. The gears are of high-tensile 
steel with the operating handles placed at the front 
for the operator. The spindle is of ground high- 
carbon steel, revolving in phosphor bronze bearings, 
with ball thrust bearings to receive the end thrust. 
All sliding gears are mounted on splined shafts, and 
all high-speed shafts rotate on ball or roller bearings. 
The bearings of the spindle are lubricated by means 
of a small plunger pump driven from one of the head- 
stock shafts, and the gears are splash lubricated. 
Windows and lamps are provided in the headstock 
cover to enable the gearing to be viewed whilst the 
lathe is running, and to show that the gearing is 
receiving an adequate supply of oil. 

The loose headstock is mounted on a substantial 
packing piece, and is fitted with a steel centre and 
steel spindle supported at the front and adjustable 
by a large-diameter hand wheel at the front of the 
headstock. The centre is of the rotating type mounted 
in ball and roller bearings. The headstock is adjust- 








CRAVEN 42IN. LATHE 


hand and quick power motion along the bed. The 
longitudinal feed shaft is carried along the front of 
the bed and provided with self-acting supporting 
bearings, and is driven by enclosed gearing direct 
from the fast headstock. 

Screwcutting is arranged on two saddles and used 
for the full length admitted between the centres, 
the changes being obtained by means of a swing frame 
and change wheels mounted at the fast headstock 
end of the base plate. A full set of change wheels 
is supplied for cutting Whitworth threads from 
1/,9in. to 3in. pitch, or Metric threads from 2 mm. to 
70 mm. pitch. 

The quick power traverse to the saddles is by means 
of an independent built-in reversing motor on each 





steel gear wheels. A small plunger-type lubricating 
oil pump is driven from the headstock and the gears 
are splash lubricated. They are visible through a 
glass window. The face plate is of ribbed cast iron 
fitted with four independently adjustable built-in 
jaws. The final drive is by a bolted and shrunk-on 
large-diameter steel spurring at the back of the face 
plate. One saddle only is mounted on the bed ; 
its front rest is provided with a compound swivel 
slide for setting to any angle, and fitted with 
a tool slide having hand adjustment. The saddle 
is provided with self-acting, surfacing motion, self- 
acting sliding through the rack, and hand motion 
along the bed. All slides have adjusting strips for 
taking up wear. Screw-cutting gear is fitted and 
comprises a steel guide screw carried in brackets 
and supported at intervals along the bed. It has a 
set of change wheels and all necessary details for 
cutting Whitworth threads from one to twenty per 
inch. The change wheels are carried on a swing 
frame, arranged at end of the bed, and driven direct 
from the headstock, the change wheels being of steel 
and all totally enclosed. The feed gear box is mounted 
at the fast headstock end of the bed, and is arranged 
to give four fine and four coarse feeds for sliding and 
surfacing. The gears are of the sliding type rotating 
in oil. The loose headstock has a wide base and a 
steel centre and spindle, supported at the front. 
It is adjustable by hand wheel. The centre rotates 
on ball and roller bearings. The headstock is mounted 
upon an intermediate plate and has a setting over 
adjustment for parallel sliding and slight taper 
turning. Hand traverse is provided for setting 
purposes. 

In addition to these big machines, there is provided 
for small work a “‘ Redman 7” heavy duty, gap bed 
lathe for sliding, surfacing, and screw-cutting on a 
bed 19ft. 6in. long. It has a geared headstock, 
quick-change screw-cutting gear-box, and is driven 
by a5 H.P. motor. There is also a 6ft. radial drilling 
machine, by Kitchen and Wade. This is completely 
motorised with central control, every movement 
being operated from tne saddle. The spindle is 24in. 
diameter and has a total of eighteen speeds and eight 
feeds. The tapping reverse driver and elevating 
motions are all operated by a single switch on the 
saddle. In addition, there is a small Kitchen and 
Wade sensitive high-speed radial drilling and tapping 
machine. A heavy shaping machine, with 32in. 
stroke, is also provided. It is an “ Ormerod ” 
Whitworth driven traversing head shaper. The 
traverse is 6ft. and the machine is driven by a 20 H.P. 
motor, and weighs about 8 tons. 

A vertical slot drilling and keyway cutting machine 
by George Richards and Co., Ltd., is provided, 
capable of cutting keyways up to 2}in. wide and 48in. 
long. The spindle has eight speeds and has a self- 
acting vertical feed of 6in. Finally, there are the 
usual small tools, such as sawing machines, grind- 
stones, &c. 

Running underneath the engineers’ shop is a light- 
gauge railway, and there is a hatchway in the shop 
floor through which heavy pieces can be lowered 
on to railways wagons or lifted into the shop. 
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saddle, with push-button control, so that the operator 
can control all power movements from his working 


position. 
Another lathe supplied by Craven Brothers 
(Manchester), Ltd., is the 184in. centre sliding, 


surfacing, and screw-cutting lathe, illustrated in 
Fig. 34. It is provided with a gap to swing large 
diameters fitted with a bridge piece to permit of the 
saddle being brought up to the face plate. The 
drive is by means of a constant-speed motor through 
Texropes, a friction clutch and brake being provided. 
The driving headstock is of the totally enclosed 
type, giving sixteen speeds by means of high-tensile 





It will thus be seen that a complete engineers’ 
shop, capable of undertaking all necessary repair and 
maintenance work, has been provided. Its value 
will be realised when the problem of dismantling 
and transporting such heavy machinery is visualised. 
The importance of immediate attention on the spot 
is then apparent. 








Tue Imperial Airways flying boat “ Seipio ’’ sank with 
the loss of two lives on Saturday, August 22nd, while 
attempting to land in a storm at Mirabella, Crete. 
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An Axle-Box Boring Machine. 


A MACHINE which has just been sent abroad by Craven 
Brothers (Manchester), Ltd., of Vauxhall Works, Reddish, 
Stockport, is illustrated by the accompanying engraving. 
It is intended primarily for boring and facing the bearings 
of lovomotive axle-boxes, and although it is especially 





the casual ‘‘ swabbing’’ of oil on to the bearings of a 
travelling conveyor, which generally results in a dirty mess 
and a waste of oil, by supplying the oil systematically as 
and when required. 

As will be seen, the lubricator only requires two brackets 
for its attachment to the frame of the conveyor. The 
rollers on the conveyor chain actuate the pump plunger 
projecting through the base of the lubricator, and oil is 
fed directly to the roller pins. The oil outlets are adjust- 

















AXLE-BOox BORING MACHINE 


designed to face one side of the bearing only, a fixture 
can be added to face the opposite side. It is of such a size 
that a face up to 24in. in diameter can be machined, while 
the bore may be anything from 4}in. to 10in. The axle- 
box, it will be seen, is held in a special jig on the saddle, 
but. it is obvious that other similar articles could be 
accommodated on the machine. 

The bed is of box section carrying the headstock, and 
provided with slideways to carry the saddle, while the 
headstock is of the all-geared type, the gearing being 
totally enclosed and running in oil, the shafts rotating on 
ball and roller bearings. The automatic feed motions are 
also embodied in the headstock. The main spindle carries 
the facing head and is hollow to receive the inner or boring 
spindle. The headstock is arranged so that the main 
facing spindle can be run separately or in conjunction with 
the boring spindle, and a special fast range of speeds is 
provided to the inner spindle alone for use when finish 
boring with Wimet tools. 

The drive is by a 74 H.P. motor mounted on a base plate 
at the end of the machine, and is effected through 
Texropes and a friction clutch to the all-geared head. Two 
ranges of normal speeds of cutting are provided to the 
facing head and two ranges also to the boring spindle 
by means of sliding gears and clutches when running with 
the facing slide. In addition, there is the special fast range 
mentioned above. Four changes of feed are provided to 
the boring spindle and three changes of radial feed to the 
facing slide. All these feeds are reversible. The machine 
can be started and stopped by means of a clutch lever at 
the front, and the operation of stopping engages a brake 
quickly to bring the spindle to rest. 

The saddle, mounted on the slideways of the bed, is 
adjustable to and from the headstock by means of a hand 
wheel and screw. A micrometer dial is provided to give 
fine adjustments when putting on the facing cut. Special 
setting plates are required for each type of axle-box, 
a wedge locking strip gripping between the side flanges 
of the axle-box, thus setting the box square and locking 
it in position simultaneously. A screw-down clamp with 
double action nut is provided to hold the box firmly. 
To set the work accurately to the boring bar, vertical 
adjustment to the fixture as a whole is provided by an 
adjustable wedge, and a horizontal adjustment by means 
of a screw, verniers being provided to check fine move- 
ments. 

The saddle also carries an outer support for the boring 
bar, separately adjustable by means of a rack and pinion, 
with arrangements for securely locking it in position. 
When exceptionally heavy cuts are required on the facing 
slide, or if the axle-boxes develop any “ hard spots,” a 
special supporting bar can be used. This support is 
attached to the top of the boring bar outer bracket, and is 
brought into contact, by means of pointed screws, with the 
upper face of the axle-box. A special gauging device is 
provided at the rear, by means of which the bore of the 
axle-box may be accurately centred between the sliding 
faces of the axle-box which engage with the horn block 
checks of the engine. 

Lubrication—The gears and shafts in the headstock 
are lubricated by means of a self-contained pump in the 
headstock, which circulates the oil continuously over the 
gears, &c. The other parts are lubricated generally by 
oiling nipples and suitable pipes. The approximate weight 
of the machine is 6 tons. 








A Conveyor Lubricator. 


THE widespread use of continuous conveyors for the 
conveyance of materials lends interest to a lubricator 
that has just been brought out by C. C. Wakefield and Co., 
Ltd., of 30-32, Cheapside, London, E.C.2, which we 
illustrate herewith. It is designed to take the place of 





able and are set in relation to speed and size of chain. 
The amount of oil delivered can be simply adjusted from 
zero to maximum and the lubricator can be rendered 
inoperative and free of the chain when not required. 
Lubrication starts and ceases with the movement of the 





CONVEYOR LUBRICATOR 


chain itself. The lubricator is robustly constructed, and 
is entirely British made. 








Air Blast Circuit Breakers. 





WHILE in this country there is no marked tendency to 
pay attention to the design and construction of circuit 
breakers that operate without oil, it is well known that 
on the Continent the state of affairs is very different. 
Among the firms that have developed circuit breakers 
differing from those commonly employed in this country 
is the Oerlikon Company, of Oerlikon, Switzerland, whose 
water breaker we described in our issue of April 24th, 
1936. An air blast breaker (Fig. 1) has also been developed 
for large rupturing capacities. It may be wall mounted 
and the connections may be made at the upper and lower 
ends of the breaker, so that the cables may be kept in 
ali ent. As a rule the compressed air tank is mounted 
directly behind the wall or at the back of the iron frame 
to which the breaker is attached. The circuit breaking 
gear of each pole consists of a fixed nozzle-shaped contact 
and a movable tubular contact to which the current is 
conveyed by roller contacts as shown in Fig. 2. 

It is said that the contacts are not liable to lift when 
dealing with heavy short circuits and they are subject 
to practically no wear. The motion of the moving contact 
is exceedingly rapid and it is arrested at the end 


full test pressure. As there is only one break per 
pole the number of contact points is reduced to a 
minimum. At the point of rupture the‘are is subjected 
to a powerful blast of air which extinguishes it even under 
the most severe conditions of service. When the breaker 
is open the position of the contacts is clearly shown 
by an indicator. Efficient silencers are fitted to the 
upper part of the pole casings to reduce the noise when the 
breaker opens. 

Between the three pole casings and the base plate there 




















Fic. 1—AIR-BLAST CIRCUIT BREAKER 


are oblong resinous paper insulators, which enclose the 
three operating levers for the tubular contacts. These 
rotary levers are also composed of insulating material and 
are connected to the tubular contacts by straps. Insu- 
lating pipes for the compressed air supply to the three 
poles of the breaker are inside the oblong insulators. The 
operating mechanism mounted at the back of the base 
plate consists of a double-acting cylinder, two driving 
shafts, lever gear and a limit switch. The control devices 
are usually arranged on the cofnpressed air tank. They 

















FiG. 2—BREAKER WITH COVER OF ONE POLE 
REMOVED 


comprise a main valve with built-on electrically operated 
valves for the closing and opening motions, a pressure 
gauge and control cock and non-return valve. 

Referring to the diagram Fig. 3, when closing the 
breaker the switching-in valve C is opened by a master 
switch K, the contacts 1 and 3 in the signalling lamp 
circuit being closed. Compressed air is then admitted to 
the cylinder B, when the piston moves into the “ close ” 
position and closes the breaker. The movement of the 
driving shaft is transmitted to the breaker shaft by means 
of a toggle joint lever, which is forced over the dead point 
and is thus held in the switching position. In its end 





of its travel by buffer stops. The gap between the 
contacts when they are apart is dimensioned for the 


position the current in the solenoid which operates the 
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valve C is cut off by the limit switch D and the supply of 
compressed air is interrupted. In the diagram the breaker 
is assumed to be in the “* off ” position. 

When opening the breaker the release valve F is opened 


by operating the master switch. This valve admits 
compressed air above the piston of the main valve G, 
which is caused to open. As soon as there is sufficient air 
pressure in the upper horizontal pipe, shown dotted, the 
valve H allows air to pass into the cylinder B and at the 
same time a blast of air flows in the direction of the 
upper arrow to the switch contacts. When the piston in 
the cylinder is acted upon by the air the toggle joint of the 
operating mechanism is released and the three operating 
levers move downwards. At the same time the arc 
struck between the contacts is rapidly extinguished by 
the powerful air blast. 

In the “ off” position the circuit of the release valve F 
is broken by the signalling switch E, which is operated 
















































































Mould and Core-Sand Mixtures at 
Elevated Temperatures.* 
By F. HUDSON (Member). 


APPERTAINING TO BRASS AND IRONFOUNDING. 
THe Errect or Coat Dust ADDITIONS. 


In order to investigate the effect of coal dust additions 
upon the properties of mould and core sand mixtures at 
elevated temperatures, the base mixture employed was of 
the dry-sand type. Dry sand was adopted as a base for 
the very obvious reason that upon the addition of certain 
percentages of coal dust it automatically changes into the 
green sand class, and consequently the final results obtained 
cover both types of sand. 

Reference to Table I shows the sand mixtures employed 
and their physical properties at atmospheric temperature. 
It will be observed that the investigation covers the pro- 

















has a dried compression strength value of 640 1b. per 
square inch at 900 deg. Cent. Upon the addition of 5 per 
cent. coal dust this figure is reduced down to 160 Ib. per 
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Fr , be yl perties of an ordinary dry sand to which has been added : 
| pp = AE eh 5, 74, and 10 per cent. additions of a superfine coal dust | square inch and then subsequently down to 112 1b. and 
| Se. ai containing around 35 per cent. volatile matter. At | 541b. per square inch, with 74 and 10 per cent. additions 
| atmospheric temperature the effect of increasing additions | respectively. 
: D bf + — 4 — - =~ TABLE I.—Effect of Coal Dust Additions upon the Properties of Dry Sand at Atmospheric Temperatures. 
| i 
| LLL =e | | | | Compression es 
| 8B Tot 2 Ss Pe | | Per strength. Permeability. | Percent. 
| Z | Mix. Mixture composition. App. cent. A.F.A. Ib. per A.F.A.No. | __ loss 
| 3 arpa fax LG | No. den. | mois- sq. in. on 
| la ss an | } ture. }— f ; | ——} ignition. 
“ 1 | Green. | Dried. | Green. | Dried. 
<A 1 | 30 per cent. reclaimed oil-sand cores, 69-25 per cent.| | | | 
j | | dry-sand floor sand, 0-75 per cent. bentonite, no | | | 
| S | coal dust. (Milled 5-10 min.) eee oie. -ase eee 8-0 | 4:6 128-5 61-5 | 87-0 | 4:77 
L 1@1_@2 63 7 oa Jj 2 | As above, plus 5 per cent. coal dust .. bs@hy | 728 5-9 116-5 60-0 | 81-0 8-90 
wre To Cee cater teeter 3 | As above, plus 7} per cent. coal dust. . 1-57 7-9 5-5 | 94-4 58-0 | 78-0 9-61 
4 isateatttis plus 10 per cent. coal dust. . 1-52 7°56 5-3 73-6 | 44-0 | 59-0 12-62 
of coal dust upon the physical properties of the sand Similarly, the addition of coal dust reduces the total 
under standard ramming conditions tends to :— expansion of the sand at 1000 deg. Cent., as indicated in 
(1) Decrease the apparent density. Fig. 2, from 0-152in. per foot down to 0-128in., and also 
2 4h ees Pa dae (2) Increase the green compression strength. promotes easier removal of the sand after the casting 
S39 (There appears to be a certain percentage of coal dust | operation has been completed, as shown in Fig. 3. 
T which produces optimum green compression strength. In| In view of these results, it is suggested that the addition 
F xP ts —T | this case the highest strength value was obtained with ' of coal dust to dry sand mixtures will impart superior 
| | a. 
£ | 
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trolled by breaker L—Pilot lamp on master switch $ | | & / 
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FIG. 3-CONNECTIONS AND AIR CIRCUIT ro | | 10% Coal Dust (4) ADDITIONS UPON THE 
yi | ain iia seme 
= wae ATURES. 
by the.breaker shaft, and the supply of compressed air is > = | ai me ae 
interrupted. To prevent ‘ pumping ’’ when the breaker is t —- —<—— | 
closed on a short circuit the limit switch D has a hold-on en = — 
coil which is excited at the same time as the switching in —_ / | 
valve C. The limit switch is kept open by this holding 0 00 400 600 800 7000 0 70 20 


coil until the master switch K is released, although the 
breaker may have opened in the meantime owing to an 
overload release. 

The air pressure required for operating the breaker and 
extinguishing the arc is from 170-200 lb. per square inch, 
and in the case of too low air pressure the release is auto- 
matically locked. The compressed air tank is built in 
accordance with the standards of the Swiss Association of 
Boilermakers and is subject to official tests. As a sufficient 
quantity of compressed air is contained in the tank for at 
least one switching operation, it is unnecessary to draw on 
the central supply each time the breaker is opened or 
closed, and pipes of relatively small section may be used 
for connecting the central tanks with the storage tanks 
of individual breakers. 








‘* INFLUENCE OF RaTE OF STRAIN IN TENSION TEsTS.”’— 
Our attention has been drawn by Mr. J. L. M. Morrison, 
the author of the article entitled ‘‘ The Influence of Rate 
of Strain in Tension Tests,”” which we published on August 
24th, 1934, to the fact that in Fig. 5 the scales of rate of 
strain and time have been shifted one square to the right. 
The curves therefore do not agree with the correctly tabu- 
lated values in Table IT. 


A SPECIAL seaplane channel is to be constructed which 
will enable the new Empire flying-boats to alight in 
Singapore Harbour and taxi across the water to the slipway 
and hangars. Tenders have been invited for the reinforced 
concrete piling which will be necessary for anchorage 
and approach channel. The channel will be about a 
mile long, and will be clearly marked and protected by 
booms. When work has been finished on the new Singa- 
pore airport, early next year, it is proposed to celebrate 
the completion of the scheme by organising an air race 
between Singapore and London. 


PREPARATIONS in connection with the ground organisa- 
tion of the North Atlantic air route have necessitated 
observations, over a considerable period of time, of upper- 
air conditions in Newfoundland and above the mouth of 
the St. Lawrence, and also in regard to the prevalence of 
fog on coastal and inland districts of Newfoundland. In 
these observations the British Air Ministry and the 
Canadian and Newfoundland authorities have been 


operating in conjunction with Imperial Airways, and the 
work has involved the employment of pilots, aircraft, 
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5 per cent. coal dust additions, and further additions 
caused a slight reduction in strength.) 
(3) Decrease the dried compression strength. 
(4) Decrease the permeability in both the green and 
dried state. 
(5) Increase the percentage loss on ignition or gas 
evolved. 
The effect of the coal dust additions upon the properties 
of the sand mixtures at elevated temperatures is shown in 
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physical properties to the sand at elevated temperatures. 
Its addition will prevent the large increase in strength 
common to many sands when heated, and this will un- 
doubtedly promote safer casting production. At the same 
time, fettling costs will be reduced considerably. The 
effect of coal dust upon the expansion of mould and core 
materials is perhaps disappointing, and its action in 
decreasing the permeability, in conjunction with an 
increase in gas evolution, warrants care being taken in this 





Figs. 1, 2, and 3. Considering Fig. 1 first, it will be noticed 


TaBLE II.—Effect of Sawdust Additions upon the Properties of Dry Sand at Atmospheric Temperatures. 


direction. In an attempt to overcome these latter 




















product was employed. 


that the addition of coal dust to dry sand most markedly 
prevents the large increase in dried compression strength 
common to many mould and core compositions. The 

sand base mixture employed, relatively free from coal dust, 








and meteorologists, and the establishment of observation 
stations. 





~* The Institute of British Foundrymen. Thirty-third Annual 
Conference, Glasgow, June 9th to 12th, 1936. 


Note.—Mixture No. 11 contained the sawdust in the form of wood flour. 














nee | 
| | | Compression i. | 
| Per strength. Permeability. | Percent. 
Mix. | Mixture composition. | App. | cent. A.F.A. Ib. per A.F.A. No. | loss 
No. | den. | mois- sq. in. | on 
| | ture. | | | ; ignition. 
| | Green. Dried. | Green. | Dried. | 
lst Series. 
5 | 30 per cent. reclaimed oil-sand cores, 69-25 per cent. 
dejcend floor sand, 0-75 per cent. bentonite, no 
| sawdust. (Milled 5-10 min.) .. eee eee ee 7-6 4-5 163-2 57-0 72-0 4-76 
6 | As above, plus 5 per cent. sawdust 1-46 | 91 3-6 40-0 73-0 118-0 | 8-11 
7 | As above, plus 7} per cent. sawdust .. 1-38 9-4 3-9 24-0 69-0 130-0 10-13 
8 | As above, plus 10 per cent. sawdust .. 1-31 10-2 3-5 17-6 73°0 140-0 | 13-54 
a } } 
2nd Series. 
9 | 30 per cent. reclaimed oil-sand cores, 69-25 per cent. 
dry-sand floor sand, 0-75 per cent. bentonite, no | ps 
sawdust. (Milled 5-10 min.) .. .. .- -. «-| 1:66 | 7°5 4-5 154-2 — 104-0 4-99 
10 | 30 per cent. reclaimed oil-sand cores, 63-5 per cent. | 
dry-sand floor sand, 1-5 per cent. bentonite, 5 per , Deied Hl 
pon gpa ert etm alge I et ee 
11 | 30 per cent. reclaimed oil-sand ge 60-5 ~ ha | | 
dry-sand floor sand, 2 per cent. bentonite, 7-5 per : 
prs fine sawdust. (Milled 10 min.) ot at 1-51 15-7 | 4-2 115-2 34:0 | 119-0 9-30 





In all other cases ordinary patternshop waste 


deficiencies further additions were tried, and the most 
likely appeared to be sawdust. 
Errect or Sawpust ADDITIONS. 


The tests previously described were repeated, substitut- 
ing sawdust for the coal dust, and the properties at 
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atmospheric temperature of the mixtures produced are 
shown in Table II. It will be observed that the effect of 
sawdust upon a dry sand mixture under constant ramming 
conditions causes :— 

(1) Large decrease in apparent density. 

(2) Decreases the green compression strength. 


further consideration which led to the investigation of a 
second series of sawdust-bearing sands containing extra 
bond. The mixtures and properties of this second series 
are also indicated in Table II. It will be observed that 
the increase in permeability is maintained in the dried 
state, although the green permeability value has been 


expansion. In this respect sawdust has a much greater 
action than coal dust, as it reduced the amount of expan- 
sion in Series No. 1 from 0-150in. per foot at 1000 deg. 
Cent., progressively down to an actual contraction of 
0-032in. per foot with the 10 per cent. addition. Even in 
Series No. 2, using the more heavily bonded sand, the 


(3) Large decrease in dried compression strength. decreased, due to the additional bond. 
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(4) Increases the permeability in both the green and | is interesting to note that, in connection with mixture 


No. 11, containing 74 per cent. fine sawdust, whilst the 
green permeability number was only 34 A.F.A., it increasd 
to 119 on drying. 

The effect of sawdust additions in respect to the pro- 


dried state. 

(5) Increases the percentage loss on ignition or gas 
evolved. 
The outstanding characteristics in the sawdust-bearing 





In this respect it 


reduction in expansion was most marked. 

It can consequently be concluded that sawdust additions 
impart better high-temperature characteristics to mould 
and core materials than does coal dust. In fact, mixture 
No. 11 has a particularly good range of properties both at 
atmospheric and elevated temperatures, and is very suit- 
able for casting production in dry sand moulds. Moulds 
made in such a sand will definitely tend to prevent the 
formation of buckles and surface scabs, minimise the 
tendency for cracked castings, and inherent strain, and 
also give extremely easy fettling conditions. 

Further to the effect of coal dust and sawdust additions 
upon the properties of mould and core materials at elevated 
temperatures, other materials were tried with entirely 
negative results. For example, the addition of blacking 
or crushed coke had no effect on any of the properties at 
high temperatures. The presence of volatile matter in 
the addition appears to be essential for the results obtained 
in this paper, and apart from those additions investigated 
the only others likely to act in a similar capacity are horse 
manure, pitch, oil and cereal binders, &c. The effect of 
blacking additions are indicated by mixture No. 16 (see 
Table IV and Figs. 10, 11, and 12). At the present stage 
of this investigation the author cannot give any logical 
explanation as to the reason for the effect of volatile 
matter in the direction stated. 


The addition of sawdust to dry sand has long been a 
standard practice in many foundries, but its action has 
never been fully understood and it is hoped that the fore- 
going remarks may help to substantiate the value of this 
material as an addition to mould and core sand mixtures. 
There is no doubt whatsoever that as a preventive of 
buckles and surface scabs the use of sawdust is extremely 
beneficial. The author has contended for some time that 
these defects are essentially associated with the question 
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perties at elevated temperatures are shown for the first 
series in Figs. 4, 5, and 6, and for the second series in 
Figs. 7, 8, and 6. 

It will be observed that the additions of sawdust act 


sand over the coal dust additions, so far as the properties 
at atmospheric temperatures are concerned, appear to be 
connected with dried compression strength and perme- 
ability. The addition of sawdust causes a much larger 


TaBLeE II1.—Effect of Composition of Mould and Core-sand Miztures in relation to the Formation of Defects. 








7 7 





| 
Physical properties at atmospheric 





























! 
| 
| temperature. 
| 
Type of sand. Mixture. (All milled 5-10 min.). | | Compression | : | Remarks. 
| Per strength. Dried | 
| | App. | cent | [A.F.A. lb. per | perme- | 
| |; den. | mois- | sq. in. ability. | 
| tare. -————},._ No. | 
| | Green. | Dried. | A.F.A. | 
A. Ord.drysand ..| 30 per cent. reclaimed oil-sand cores,, 1-69 | 8-0 | 4-6 | 128-5 87-0 |Core badly 
| 69-25 per cent. dry-sand floor uy | | | buckled under 
0-75 per cent. bentonite k | _ Tunner 
B. Ord. dry sand ..} 96 per cent. sea sand, 4 per cent. bentonite} 1-56 | 6-4 | 5-6 140-8 177-0 Core badly 
‘ | | | buekled under 
|  Yunner 
C. Ord. green sand. .| 93-875 per cent. green-sand floor sand,| 1-53 7-3 4-5 52-8 96-0 | Core badly 
| 1-5 per cent. Scottish rotten rock, 4-5) } buckled under 
per cent. coal dust, 0-125 per cent.| | | runner 
liquid binder | | | | | 

D. Dry sand contain-| 30 per cent. reclaimed oil-sand cores,| 1-60 | 9-9 5-3 | 134-4 58-0 |Free from de- 
ing 7$ percent.coal| 61-75 per cent. dry-sand floor sand,| | | fects 
dust 0-75 per cent. bentonite, 7-5 per cent.| | 

coal dust | 3 

E. Dry sand contain-| 30 per cent. reclaimed oil-sand cores, 60:7; 1:38 | 13-8 3-7 74-9 107-0 | Free from de- 
ing 7$ per cent.) per cent. dry-sand floor sand, 1-8 per fects 
sawdust | cent. bentonite, 7-5 per cent. sawdust : 

F. Dry sand made! 97 per cent. crushed old fire-bricks, 3 per} 1-68 | 11-0 5:4 233-6 69:0 | Free from de- 
from crushed old} cent. bentonite | fects 
fire-bricks ; | | 

G. Specially de-} 89 per cent. crushed old fire-bricks,, 1-55 18-4 | 4-0 141-8 | 97-0 Free from de- 
veloped sand for| balance special mixture of solid and) | fects 
steel founding (mix| _ liquid bond plus expansion reducer | 
No. 19 

H. Oil aa .| 87 per cent. sea sand, 10 percent. Scottish} 1-46 Trace 1-0 | 997-4 190:0 | Free from de- 

| rotten rock, 3 per cent. semi-solid core fects 
| binder 
I | 
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of sand expansion, and a few remarks upon this question 
may be of interest. In the first case, from personal obser- 
vation it has been noticed that these defects are most 
common when the following factors apply :— 

(1) Impingement of Metal upon a Localised Area of Mould 
or Core.—In many instances castings have to be made 
when the position of the runner is such as unavoidably to 



























































1000 
72% Fine Sawdust (1)— 
00}. 
5% Sawdust (10) 
pot 7 
No Sawdust (9) a 
° 600 YY 
g / 
3 
8 / 
& 
= 
= 400 7 7 
| Y 
THE EFFECT OF SAWDUST 
UPON THE EXPANSION OF 
200 DRYSAND AT ELEVATED 
TEMPERATURES. 
| (2nd Series) 
od 
| 





























ein 10 20 
Contraction —* Expansion on 2” in 0-001” 


“THe Enaecn”’ 


Fic. 8 





Notes.—In tests A, B, C, and H, the core was protected with ordinary foundry blackwash containing clay water, blacking, 


and a little core gum, as outlined in Table VI. { ; 
In tests D, E, F, and G, the core was protected with blackwash made from 5 parts water, 1 part proprietary binder, and 


enough blacking to form a thin cream, as outlined in Table VI. 


in a similar manner to coal dust, preventing the large 
increase in strength on heating, and promote easier 
removal of the sand after casting. The most remarkable 


decrease in the dried strength than when coal dust is used, 
but produces a much more permeable sand. In view of 
the effect of sawdust in causing excessive reduction in 


produce the above condition. The likelihood of defects 
being produced is aggravated when the area exposed to 
the action remains uncovered by the rising metal in the 
mould until a late stage in the pouring operation. Further- 
more, the higher the casting temperature the greater the 
isk 


risk. 
(2) The Design of the Casting.—If the factors as outlined 





effect, however, is in connection with the problem of 


dried strength, it is obvious that this aspect must receive 


above are associated with mould and core designs leading 
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to a convex surface, the chance of producing sand buckles 
is still further increased. Large rectangular mould and 
core surfaces are also most susceptible. In the case of 
long narrow surfaces such as arise in the production of 
columns, &c., the defects may occur along the casting 
length, whilst on broader sections the defect might possibly 
occur at the corners, or at such points where opposing 
expansion stresses meet. 

In order to prove that sand expansion has an important 
bearing upon the production of the defects under review, 






Weight 128 Lb. 
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experimental castings were made as shown in Fig. 9, 
incorporating a dry sand core having a convex surface. 
Furthermore, in order to ensure the worst possible con- 
ditions the runner was allowed to impinge upon the centre 
of the core’s convex surface and the pouring temperature 
was kept as high as possible—between 1350 deg. and 
1400 deg. Cent. In each mould the sand used for making 
the core varied, and the extent of the defects produced 
noted and recorded as shown in Table III. Those sands 
having a high coefficient of expansion and which increased 
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in strength on heating, buckled under the runner in every 
case, although the physical properties at atmospheric 
temperature were perfectly safe for casting production. 
Many practical men attribute the cause of such defects 
as these to lack of permeability, moulds improperly dried, 
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&c., and it is interesting to compare sands A and B in 
Table III in connection with the effect of permeability. 
It will be observed that sand B has a permeability figure 
of 177, which is high for ironfoundry practice, yet it 
scabbed just as badly as sand A with a permeability number 





duction of moulds, it might be mentioned that in this | has a fairly high degree of expansion, there is no increase 
series of tests there was no doubt whatsoever about all | of strength on heating, consequently less chance of 
the cores being dry, and, in regard to the question of | localised stresses being produced leading to fracture or 
ramming, it was found that in those sands susceptible to | buckling of the sand surface. On the other hand, there is 


TaBLe I1V.—Summary of the more Important Properties at Elevated Temperatures of the Sand Mixtures Investigated. 

















of 87. In regard to the other factors common to the pro- 





















































trouble. 

It is also interesting to note the results obtained with 
sand C containing about 4} per cent. coal dust. This sand 
probably scabbed due to not enough coal dust being 
present to give the requisite high-temperature character- 














| Total expansion per Max. compression 
Y foot on heating to strength obtained. 
Mixture No. 1000 deg. Cent. 

| In. | Per cent. A.F.A.lb. | Temp., 

per sq. in. deg. Cent. 
Mo. 1. Deyesnds...<<  -2us2OUph on 0-152 1-27 640-0 900 
No. 2. Dry sand-+-5 per cent. coal dust 0-139 1-16 160-0 900 
No. 3. Dry sand+7} per cent. coal dust 0-142 1-18 124-8 200 
No. 4. Dry sand+10 per cent. coal dust 0-128 1-07 83-2 | 200 
<a = —— 
Be: Ki Dep. 8 ce aa Rare 0-150 1-25 326-4 900 
No. 6. Dry sand+5 per cent. sawdust .. 0-094 0-78 44-8 200 
No. 7. Dry sand+7} per cent. sawdust 0-010 0-08 24-0 | 20 
No. 8. Dry sand+10 per cent. sawdust. . {o. ae a} 20-8 | 200 
2 a spline Race pee | "0-153 1:27 512-0 | 900 
No. 10. Dry sand+5 per cent. sawdust .. | 0-133 1-10 136-3 20 
No. 11. Dry sand+7} per cent. sawdust -| 0-078 0-65 115-2 | 20 
No. 12. Dry sand (made from fire-bricks) : | 0-058 | 0-48 | 1030-0 | 900 
No. 13. As above-+- 1 per cent. coal dust 0-062 0-52 1120-0 900 
No. 14. As above+-5 per cent. coal! dust 0-055 0-46 624-0 | 1000 
No. 15. As above+7} per cent. coal dust 0-059 0-49 448-0 900 
No. 16. As above-+5 per cent. blacking .. 0-065 * 0-54 | 1472-0 | — 900 
No. 17. As above+ 6 per cent. tar 21 ‘ oo | 0-35 | 384-0 “4 1000 
No. 18.1, P ‘ ‘; “0-009 es 0: be 51-2 | 20 , 
No. 19. } Specially developed sand for steel founding 0-023 Mie | pee | 20 


scabbing various ramming densities did not remove the | a definite possibility of that portion of the oil sand core 


underneath the runner being washed away by the metal, 
due to too rapid a strength decrease, and this must not be 
confused with the defects under review. In this particular 
case the oil sand mixture contained a considerable per- 
centage of clay bond to minimise the decrease in strength 
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istics required by the conditions of test, although when 
74 per cent. coal dust was added satisfactory results were 
obtained. It is contended that the cause of surface scabs 
or buckles is due to the combined effects of expansion and 
increase of sand strength on heating, and any factor 
reducing either property will tend to eliminate the trouble. 
Complete prevention will ultimately depend principally 
on the design of casting, its size, the position of the runners, 





Fic. 12 


consequent on heating and to prevent undue erosion by 
the metal stream. 


APPERTAINING TO STEEL FouNpDING. 
The paper up to this point has dealt mainly with sands 
commonly used for the production of iron castings, 


but before concluding it would be advisable to comment 
upon the position in the steel foundry. In the previous 








TaBLE V.—Moulding Composition Made from a Base of Crushed Old Fire-bricks. 
Compression 
Per strength. Permeability. | Percent 
Mix. Mixture composition. App. cent. A.F.A. Ib. per A.F.A. No. loss 
No. den. mois- sq. in. on 
ture. ignition 
Green. | Dried. | Green. | Dried. 
12 96 per cent. crushed old fire-bricks, 4 per cent. 
ee Oe Tree Tee ee 11-9 4-9 150-4 304 501 0-86 
13 95 per cent. crushed old fire-bricks, 4 per cent. 
bentonite, 1 percent. coaldust .. .. .. ..| 1:60 11-0 5-1 211-2 188 370 3-30 
14 As above, plus 5 per cent. coal dust .. 1-51 10-9 5-1 176-0 242 377 6-55 
15 As above, plus 7} per cent. coal dust.. .. .. ..| 1-51 11-2 5-9 214-4 197 313 8-15 
16 91 per cent. crushed old fire-bricks, 4 per cent. 
bentonite, 5 per cent. blacking 4d, datecode] 1-61 11-3 6-2 243-2 98 163 5-40 
17 91 per cent. crushed old fire-bricks, 3 per cent. 
bentonite, 6 per cent. tar aaah +s «e « oh 12-3 4-1 164-8 125 304 6-05 
18 90 per cent. crushed old fire-bricks, balance special 
mixture of solid and liquid bond plus expansion 
reducer ‘LO tie, Le Sel wee ee Sa ek oe aw 17-5 3-8 151-2 59 182 7-69 
19 89 per cent. crushed old fire-bricks, otherwise similar 
to above vaaviedl “o vintes “ania pdt hen ee 18-4 4-0 141-8 30 97 8-96 


























Note.—The base of old dry crushed fire-bricks had the following preliminary treatment :— 
Mixture 12.—All grades other than 20-30 mesh removed. 
Mizture 19.—As crushed. No fines removed. 
Remainder.—All fines passing 80 mesh removed. 
The base material was then milled for 5 min. to 10 min. with additions. 


pouring speed, and the type of metal employed, and to 
ensure positive results the sand expansion must be reduced 
to an absolute minimum, whilst the compression strength 
at high temperatures must be the same or slightly lower 
than at atmospheric temperature. For steel casting 
production the above statement is of particular import- 
ance, but some latitude can no doubt be allowed in the case 
of cast iron. In regard to oil sand H, although this sand 





paper published by the author some tests were conducted 
at elevated temperatures upon steel foundry “ compo,” 
and the results obtained were far from satisfactory. 
Consequently an attempt has been made to produce a 
superior material,-using crushed old fire-bricks as a base. 
This material was selected in view of its low initial expan- 
sion on heating, and also because it is fairly readily obtain- 
able in most foundries. Various additions were made to 
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this base and moulding compositions produced having 
properties at atmospheric temperature, shown in Table V, 
whilst Figs. 10, 11, and 12 give some indication of the 
characteristics at elevated temperatures. The result of 
the research eventually produced mixtures Nos. 18 and 19, 
which the author considers have nearly ideal properties 
for casting production. 

It will be observed that the effect of heat on mixture 
No. 18 results in practically no expansion, slight decrease 
in strength, and an extremely easy fettling operation. 
Mixtures Nos. 18 and 19 have been most thoroughly 
tested out in the ironfoundry under all conditions, with 
extremely satisfactory results, and at present mixture 
No. 18 is being tried out for steel casting production. At 
the time of writing these tests are not completed, but no 
doubt some further information will be available when the 
paper comes up for discussion. So far as one can see, how- 
ever, mixture No. 18 should be particularly suited for the 
production of steel castings and superior to many of the 
moulding compositions at present in service. Table IV 
summarises the main properties at elevated temperatures 
of the various mixtures covered by this paper. 


APPERTAINING TO FOUNDING IN GENERAL. 


PERMEABILITY AND MouLp AND CoRE PROTECTIVE 
CoaTINGs. 


No investigations have been conducted relative to the 
effect of elevated temperatures upon the permeability of 
the various mixtures covered in this paper in view of 
previous results obtained. In the first paper* published 
it was clearly shown that the action of heat had very 
little effect upon the true permeability of mould and core 
compositions, and the apparent reduction in permeability 
was mainly due to the expansion of air inside the mould. 
The release of internal mould pressures caused by this 
factor is probably best catered for at the present time by 
suitably placed risers and other artificial vents. This 
statement is made in view of the paucity of reliable informa- 
tion available relative to the action of protective washes 
employed in the production of castings in dry sand moulds. 
There is a wide field of research open in this direction, and 





sion, as the wash may have a much greater expansion 
than the sand, and flaking is then liable to occur. Satis- 
factory mould and core washes to operate with the mixtures 
outlined in this paper must be, as previously mentioned, 
free from clay, and be composed preferably of a liquid or 
oil binder plus blacking, silica flour, or any other pro- 
tective medium employed. Such a mixture has high 
temperature properties more approaching the base 
sands, has greater cohesion in the dried state, and does not 
tend to reduce the permeability so much as clay-bearing 
coatings. 


SUMMARY. 


The main points brought out by this investigation can 
be summarised as follow :— 


(1) Many of the mould and core compositions used in 
the foundry trade have unsuitable properties at elevated 
temperatures. 

(2) These unsuitable properties are characterised by :— 
(a) Excessive expansion, and (b) large increase in strength 
both on heating and cooling. 

(3) Such properties are detrimental to the production 
of sound castings, as they cause (a) surface “ scabs” and 
sand ‘‘ buckles”; (6) cracks, strains, and inherent stresses ; 
(c) hot tears and “pulls”; and (d) dimensional 
inaccuracies between casting and pattern. 

(4) By the use of suitable sand mixtures the three 
points stated above can be corrected. The results obtained 
indicate that a certain coal dust addition imparts the 
necessary properties at elevated temperature to green 
sand. Sawdust additions are most satisfactory for dry 
sand and loam. In the case of brass and ironfoundry 
practice the above additions can be made to the existing 
base sand providing it has a suitable degree of permeability 
and is controlled by routine sand tests. The use of 
synthetic clay and liquid binders are strongly advised as a 
means for assisting control. Oil sand is also capable of 
giving good service when casting design permits. In con- 
nection with steel foundry practice the above also applies, 
except it is preferable to use a synthetic sand made from 
crushed old fire-bricks in order to obtain the maximum 


TaBLeE VI.—The Effect of Protective Washes. 


Base sand used : 


Special dry sand containing 7} per cent. sawdust. 
































Cc 








7 
| | | Compression Dried 
| Per | strength. perme- 
Treatment. | App. | cent. | A.F.A. Ib. per | ability. 
| den. | mois- | sq. in. A.F.: 
ture. |-————_++———|_No. 
| Green. | Dried. | 
—— > | —EE ada - 
Without protective wash | 1-44 | 14-4 rz ne 3 | 74-5 | 84 
Usual foundry blackwash, 40 gallons clay water, 224 Ib. ees 9 Ib. dextrine or| | | 
core gum ea ree al a ee | 1-44 14-4 5:3 73-6 | 29 
Oil wash, 5 parts water, 1 aot ipsa binder, desl nag ered to form al | 
thin cream . ° | 1-44 14-4 5-3 | 73-6 58 
Special wash developed by G. and K. .. | 1-44 | 14-4 | 5-3 | 60-8 89 
Base sand used: Normal dry sand 
Without protective wash | 1-75 | 9-0 | 5-2 | 176-0 | 85 
Usual foundry blackwash : | ihe | - | . ; 
Wash applied by as | 1-35 9-0 | 5-2 | 148-2 5 
” ” ” a | o° | ora | 4 ot) 
| 1:75 | 9-0 | 52 129-6 4 
' ' 


” ” ” 








from investigations conducted by the writer it is indicated 
that the majority of foundrymen completely spoil the 
advantages likely to be gained from the use of permeable 
sands by effectively sealing surface permeability through 
the use of unsuitable mould washes. 

The usual wash composed of blacking plus clay water, 
with or without the addition of a little core gum, &c., may 
be unsuitable for service with sands having a low expan- 
sion, as the wash may have a much greater expansion 
than the sand and flaking is then liable to occur. 

Actual tests conducted upon this problem are given in 
Table VI, from which it will be observed that the most 
commonly used protective wash, made from clay water, 
blacking and core gum, reduces the effective mould or 
core permeability from an A.F.A. number of 84 down to 29. 
This is by no means an exceptional result, as even lower 
values have been obtained. In one instance the author 
found a reduction in permeability from 85 down to 4. 

The subject of this paper does not permit further dis- 
cussion of this aspect, but perhaps these few remarks will 
provide sufficient excuse for the statement relative to the 
provision of adequate risers and artificial vents. If the 
full advantages of this paper are to be utilised, embracing, 
as it does, the addition of gas producing elements to dry 
sand compositions, it is most important to employ a wash 
which does not reduce the surface permeability of mould 
and cores. The elimination of the clay in the protective 
wash and its substitution by a liquid or oil binder in con- 
junction with the use of the thinnest possible coat, results 
in the desired results being obtained, as indicated in 
Table VI. 

In all the practical results conducted in connection with 
this present work the special sand mixtures having satis- 
factory high-temperature properties were pratected with 
washes which did not appreciably reduce their surface 
permeability. As a matter of interest it might be per- 
tinent to mention that from the results so far obtained it 
has been found that a sand having an A.F.A. permeability 
number not under 100, together with a loss on ignition not 
exceeding 10 per cent., will not “‘ blow” when handled 
with normal foundry technique, even for the largest dry 
sand castings. 

In conclusion, one final word of warning in connection 
with the use of mould and core washes apart from their 
effect on permeability. It will no doubt be appreciated 
that it is no good developing a mould or coresand mixture 
having satisfactory characteristics at elevated tempera- 
tures unless the protective wash has similar properties. 
The usual wash composed of blacking plus clay water, 
with or without the addition of a little core gum, &c., may 
be unsuitable for service with sands having a low expan- 





i ~* Loc cit. 





satisfactory characteristics at elevated temperatures. 
The use of this latter sand may also be of value for large 
iron castings when design or manufacturing methods 
warrant its use. The paper also indicates the effect of 
other materials which can be alternatively added to pro- 
mote better properties at elevated temperatures. 

(5) To obtain the full benefits of these special mixtures 
the protective wash used must have similar properties at 
elevated temperatures as the base sand. The majority of 
protective coatings at present in service are not satis- 
factory and it is considered that a simple mixture of some 
liquid or oil binder plus blacking, &c., is preferable to 
washes containing clay. 

(6) In regard to permeability of the sand, this is 
indirectly affected by the action of heat, due to the expan- 
sion of air inside the mould, and the pressure so generated 
is best relieved by adequate risers and artificial vents. At 
the same time, it is advisable to use permeable sands, 
provided the protective coating employed does not reduce 
the permeability to any appreciable extent. 

(7) The results obtained indicate the need of further 
research in at least two directions: (a) effect of com- 
position on the properties of oil sand mixtures at elevated 
temperatures ; (b)-effect of composition on the properties 
of mould and core protective washes at atmospheric and 
elevated temperatures. 








South African Engineering Notes. 
(By our South African Correspondent.) 


Preparing Map of Natal. 


The second sheet of the topographical map 
of the Union, which is being prepared by the Irrigation 
Department, has now been published. It covers the whole 
of the Province of Natal, bordered by portions of the 
Eastern Cape Basutoland, the Free State, the Transvaal, 
Swaziland, and Portuguese East Africa. The scale is 
8 miles to lin., and the map is 40in. by 30in. The contours 
are shown at 500ft. intervals in different colours. Towns, 
railways, farms, mountain heights, monuments, battle- 
fields, bridges, and so on are shown on the plan in black ; 
roads (classified into three categories), aerodromes, and 
lines of magnetic deviation are shown in red. Many 
interesting features are revealed by the map. It is possible 
to trace the gradual retreat of the great escarpment 
from near the East Coast to its present position, and to 
note all the spurs and isolated mountains that have been 
left behind in its progress westwards, and the decapitation 


.| Brakpan has been adopted by the Town Council. 





by the rivers flowing eastwards. If the geological map is 
superimposed on this map it will be observed that the 
greatest erosion and the steepest slopes coincide with the 
border line between a softer, more easily weathered under- 
lying geological formation and an overlying harder forma- 
tion, the most conspicuous example being the steep slopes 
of the Drakensburg, where the cave sandstone underlies 
the hard volcanics. 


Population of the Union. 


Preliminary census figures for the Union, as at 
May 5th, 1936, show that the total European population 
is 1,979,390. The native population is returned at 
6,529,784 persons; Asiatics total 215,529 persons, and 
coloured people 755,282, while the total population is 
recorded at 9,479,985 persons. Since the last census in 
1931 there has been an increase of 150,000 in the European 
population, and the increase in the native population 
since 1922, the date of the last native census, is 1,100,000. 
The population of Johannesburg is now 438,078, consisting 
of Europeans, 248,054; non-Europeans, 190,024—this 
does not include natives working on the mines. The 
population of the other towns on the Rand is approxi- 
mately 530,000. The European population of Cape Town 
is 149,710; Durban 87,537; Pretoria, 68,251; Port 
Elizabeth, 48,249; Bloemfontein, 23,862; Maritzburg, 
21,643 ; East London, 21,598. 


More Trucks and Coaches. 


Traffic development on the railways has resulted 
in orders being placed by the South African Railways 
Administration for 1250 trucks at a cost of £442,100. Of 
this total, 750 are bogie trucks and 500 short trucks. Half 
of the bogie trucks are being supplied by Labrugeoise et 
Nitasse en Delcince, of Belgium, at a cost of £160,300, and 
the other half by the Metropolitan Birmingham Carriage 
and Wagon Works, at £167,800. The 500 short trucks 
costing £133,900 have been ordered from Associated 
German manufacturers. Later in the week orders for 
first and second-class saloons at a total cost of nearly 
£200,000 were placed by the Administration with British 
firms. Eighteen first-class saloons have been ordered from 
Messrs. Vickers and the Metropolitan Cammell Vickers, 
Company at a total cost of £68,729. Delivery is to start 
in terms of the contract within thirty-two weeks, and the 
order will be completed at the rate of four coaches each 
week. Thirty-five second-class saloons have been ordered 
from the Birmingham Carriage Works at a total cost of 
£128,830, delivery to start within twenty-six weeks and 
to be completed at the rate of three coaches weekly. With 
the cost of the trucks the total cost of orders placed over- 
seas by the Railway Administration for trucks and saloons 
during the week amounted to close on £690,000. 


Brakpan Sewage Disposal Works. 


A £250,000 sewerage scheme for the town of 
Pro- 
vision is to be made to deal not only with the sewerage of 
the present population, but the requirements of the future. 
A complete scheme has been designed for Brakpan, 
Dalview, and Brenthurst, thus forming .three distinct 
drainage areas. The sewage from Brakpan and a portion 
of Dalview and Brenthurst will gravitate to the disposal 
works. In the other portions of Dalview and Brenthurst 
the sewage will gravitate to two pumping stations, from 
which it will be pumped to the nearest manholes in the 
gravitation areas. No provision is made to drain either 
the location or the native compounds, as they are outside 
the natural drainage areas and will therefore necessitate 
pumping. In the scheme of draining the town particular 
attention has been paid to the levels so as to obtain as far 
as possible self-cleansing gradients forall sewers. In a 
few instances the velocity will only be 2ft. to 3ft. per 
second, instead of the usual desired minimum of 3ft. per 
second. In such cases the engineer may resort to periodical 
flushing. The engineering department has tried to avoid 
as far as possible deep and expensive excavations. 


Air Filter for Rand Mines. 


A portable dry air filter, which can be operated 
a few feet from a working face, will be made for the mines 
on the Rand if an idea that Sir Ian R. Stewart-Richardson 
is taking back to England proves feasible. Sir Ian is the 
chairman of Vokes, Ltd., a company that specialises in 
the manufacture of air and oil filters and silencers. A 
filter of the kind mentioned would greatly reduce the 
danger of silicosis, Sir lan stated, and added that his firm 
would be able to make a small air filtration plant that could 
easily be moved by two men, that would filter 2000 cubic 
feet of air a minute, and would be the first dry air filter 
that could be carried about underground and worked in a 
confined space. 








CATALOGUES. 


Peter Strusss, Ltd., Warrington.—A detailed price list of 
silver steel. 

Tuomas Hart, Ltd., 
pamphlet on rope driving. 

HEENAN AND FRovupE, Ltd., Worcester.—Leaflet No. 114 on 
automatic wire and strip forming machines. 

MastTaBAR BELT FasTENER Company, Accrington, Lancs.— 
Leaflets on the ‘‘ Mastabar ”’ belt lacing equipment. 

NoseEt CHEMICAL FinisHEs, Ltd., Nobel House, Buckingham- 
gate, S.W.1.—A booklet on pre-treatment for metal surfaces. 

StTuRTEVANT ENGINEERING Company, Ltd., 147, Queen Vic- 
toria-street, E.C.4.—Publication No. 1390 on industrial vacuum 
cleaning. 

BritisH STEELWORK AssoctaTion, Artillery House, Artillery- 
row, London, S.W.1.—A booklet on the use of sheet steel in 
building construction. 

GENERAL Extecrric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—New catalogues on industrial and miniature 
measuring instruments. 

WESTINGHOUSE BRAKE AND Saxsy Sianat Company, Ltd., 
82, York-road, N.1.—A number of “7 pages for the firm’s 
general catalogue and a brochure, | Green-Enfield 
Colour Light Signalling, L.N.E.R.” 


Lambeth Works, Blackburn.—A 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Steel Makers and Stockholders. 


The agreement which has been made between the 
British heavy steel makers and the stockholding merchants 
is of considerable interest to the trade. In times like the 
present, when the manufacturers of the descriptions of 
steel in most common use require from eight to twelve 
weeks for the execution of an order, the stockholding 
merchant plays an important rédle, as he is often able to 
supply from stock sufficient material to enable jobs to be 
carried on without undue delay. Negotiations between 
the two sections of the trade have been going on for some 
time, and the agreement follows the lines of many which 
have been made since the British Iron and Steel Federation 
was brought into existence, and ties the merchants 
effectively to the steel makers’ policy. The descriptions 
of steel included in the arrangement are :—All sizes of 
angles, tees and channels ; joists; flats over 5in. wide ; 
rods and squares 3in. and over; hexagons and plates 
isin. and thicker. The scheme provides that firms outside 
the agreement will have to pay the steel makers £2 per 
ton more for their steel than those firms in the National 
Association of Iron and Steel Stockholders. The stock- 
holders may sell Continental steel to consumers provided 
that the latter are parties to the British steel makers’ 
rebate scheme; but consumers not members of that 
scheme will have to pay the extra £2 per ton. The steel 
makers have the right to -pool the stockholders’ require- 
ments and divide them amongst the various works and 
no stockholder may sell to another stockholder who is not 
a member of the National Association. Any Continental 
steel sold by the stockholders must be of Cartel origin and 
they will be required to sign regular weekly declarations 
setting out when the material was imported, the date of 
its arrival and the country of origin. The long-standing 
dispute between the stockholding merchants and those 
works having subsidiary stockholding undertakings has 
been adjusted by the steel makers agreeing that the latter 
shall be brought into the arrangement. Stockholders are 
obliged to charge a minimum addition on their purchase 
price of 7s. 6d. on joists and 15s. on other material. This, 
plus the ordinary rebates of 22s. 6d. on joists and 15s. on 
plates and sections, brings the total minimum profit to 30s. 
The steel makers holding stocks at works have 
not to broadcast lists, but they do not undertake to add 
to their price the 7s. 6d. which has to be charged by the 
stockholders. At the same time, they agree to try to 
avoid letting it become known what material has been 
delivered from works’ stock. A breach of the agreement is 
punishable by a fine of £1 per ton, with a minimum fine 
of £100. 


The Pig Iron Market. 


Following the seasonal lull, activity has developed 
in the pig iron market. Probably the fresh buying has 
started rather earlier than is usual, as the outlook regard- 
ing supplies and prices is by no means satisfactory. The 
possible shortage of Rubio ore, owing to the Spanish 
troubles, the chance of higher fuel prices, the prospects 
that the demand for hematite may outrun the supply, and 
the likelihood that still greater quantities of iron will be 
required towards the end of the year, are causing concern 
to consumers. It is not surprising therefore that attempts 
are being made to accumulate stocks, and where this is 
impracticable, to obtain substantial cover as far forward 
as possible. The ironmasters are naturally aware of the 
position and seem anxious to avoid overcrowding their 
order books. The present pig iron prices, it is understood, 
will last till the end of the year, but the general impression 
seems to be that they will be advanced early in 1937 if 
the present anticipations regarding the demand are borne 
out. On the North-East Coast producers are acting 
cautiously, although there has been a good volume of 
inquiry for iron to be delivered over the first half of 
next year. Many consumers, however, object to buying 
so far forward at a price subject to revision, but no pro- 
ducer will sell beyond the end of this year at a fixed rate. 
More export business has been done lately and the makers 
of Cleveland, foundry, and hematite appear able to 
supply merchants with small parcels. As a result, the 
latter are busy endeavouring to regain old connections 
which they lost when the makers had no iron to spare for 
overseas markets. A heavy tonnage of Midland irons is 
passing into consumption, and during the past week the 
volume of new business has perceptibly increased. One 
of the features of the position is the good demand for 
forge iron, supplies of which are becoming restricted, 
whilst a marked scarcity of some grades has developed. 
The producers of foundry iron are not keen upon selling 
beyond the end of the year, although many consumers 
would like to cover themselves. All the Scottish produc- 
tion of foundry iron is going into consumption, and the 
light castings industry is so well booked that there is not 
likely to be any relaxation in the demand. Business in 
hematite iron has been accelerated by fears that produc- 
tion will have to be curtailed owing to the restriction in the 
supplies of Spanish ore. There has been quite a rush of 
buying and the makers have adopted a cautious policy 
with regard’ to forward sales. No business is accepted 
without the stipulation that the price after the end of this 
year shall be subject to any increase which may be made. 
In some cases also producers have booked so heavily that 
they are not accepting fresh business for the time being. 


The Midlands and South Wales. 


Rather more new business was placed last week 
than at any time during August. A large proportion con- 
sisted of orders for joists and sections, for which there 
appears to be an insatiable demand. All the construc- 


Trent. The English Electric Company, Ltd., has received 
an order for three 350 B.H.P. Diesel-electric units for the 
Southern Railway. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Argentine National Sanitation Works Depart- 
ment: sulphuric acid concentration plant at San Isidro, 
supply and erection of the necessary machinery and equip- 
ment and technical supervision of the plant during a 
guarantee period of six months (Buenos Aires, November 
3rd); Bagdad District Water Board: copper tubes and 
fittings (Bagdad, September 29th); South African Rail- 
ways and Harbours : Scotch screw-eyed augers (Johannes- 
burg, October Ist) ; one 20-cwt. Rigby type steam hammer 
(Johannesburg, September 28th) ; supply and delivery of 
quantities of tapered, rib 
spring steel (Johannesburg, November 2nd) ; 
Australia, County Council : 
testing, setting to work, and maintenance at Bunnerong 
Power Station of steam generating plant and spare parts, 
including four 350,000 1b. boiler units, complete with 
furnaces, &c., 


the remainder of this year. Business in plates, also, has 
reached important proportions and some of the makers 
are practically off the market. The question of deliveries 
of joists, sections, and plates is becoming acute and the 
manufacturers are gradually extending the periods they 
require on new business. The stocks held at the works 
have been reduced to a fraction of the usual tonnage, and 
although a certain amount of business goes to the stock- 
holding merchants when material is urgently required, 
they cannot entirely make good the deficiency. The only 
concern of the re-rollers is whether they will be able to 
obtain full supplies of English billets, or alternatively 
whether the quantities imported from the Continent will 
be sufficient to bridge the gap between the home pro- 
duction and the market requirements. A fair amount of 
export business has been done in small steel bars, but the 
price for overseas markets seems to be stiffening and the 
quotation now is generally £7 15s. f.o.b., although business 
has been done at £7 10s. to £7 12s. 6d. for attractive orders. 
The home price is £9 7s. d/d provinces. Most of the sheet 
works are operating at a steady rate. Some improvement 
has been noticeable recently in the overseas demand, but 
it will be some time before the effect of the agreement 
between the British and Continental sheet makers regard- 
ing the export markets is visible. It is reported that the 
makers in Czechoslovakia have held aloof from the agree- 
ment whilst promising to maintain the Sheet Cartel’s 
price regulations. Business in steel for the collieries is 
limited by the agreement between the steel makers not to 
quote for forward delivery. In South Wales the steel 
industry is in full operation, although the tin-plate trade, 
upon which a great deal depends in that district, is working 
at 65 per cent. of capacity. The July statistics show that 
the production of steel in South Wales and Monmouthshire 
was higher than in any other district in England at 212,100 
tons. South Wales has thus regained its premier position 
amongst the districts, the North-East Coast coming next 
with 210,400 tons. In June the North-East Coast was 
-_ with 207,400 tons, against 190,900 tons for South 
Wales. 


Current Business. 


The Staveley Coal and Iron Company, Ltd., 
Chesterfield, has been awarded a contract for cast iron 
pipes and fittings by the Crown Agents for the Colonies. 
In pursuance of its purpose to establish a gas grid in North 
Wales the Stellite Patent Fuel Company, Ltd., Queen’s 
Ferry, near Chester, has bought the Mold gas undertaking, 
having already acquired the Connagh’s Quay and 
Hawarden undertakings. Craven Bros. (Manchester), 
Ltd., Reddish, Stockport, machine toolmakers, propose 
to extend their works by 40,000 square feet. Edgar Allen 
and Co., Ltd., Imperial Steel Works, Sheffield, are extend- 
ing their laboratory buildings. Extensions are also being 
made to the Effingham Steel Works, Ltd., Washford-road, 
Sheffield. The new plant will include two Grunewald 
gas-fired annealing furnaces and accessories ; a 5-ton and a 
3-ton overhead electric travelling crane will be installed. 
Another battery of coke ovens is to be installed by the 
Shelton Iron, Steel and Coal Company, Ltd., Stoke-on- 


bed, square, round, and flat 
Sydney, 
supply, delivery, erection, 


superheaters, economisers, mechanical 


Export quotations are 


seems to be one of waiting until it can be seen whether 
the increase in the American output will be absorbed on 
the domestic market, or whether some of it will have to 
be exported.... The tin market is still at the mercy 
of rumours regarding the likelihood or otherwise of agree- 
ment between the International Tin Committee and the 
Siamese producers. This week reports have been favour- 
able, and as a consequence prices have slightly hardened. 
Buying by consumers has been on a limited scale, although 
the actual quantity taken up for industrial purposes 
has reached a good tonnage. American buyers, however, 
have shown only a spasmodic interest in the market, and 
the attitude of Continental users has been rather con- 
servative. It would appear that the world consumption 
of tin is increasing, and the figures issued for the first 
six months of this year by the International Tin Research 
and Development Council showed an increase of 7} per 
cent. compared with the first half of 1935 and 24 per cent. 
over the corresponding period of 1934. Consumption in 
the first half of the current year is given as 73,348 tons 
against a production figure of 79,440 tons. 


Lead and Spelter. 


Firm conditions have ruled in the lead market 
and the industrial demand has developed some strong 
features. It is evident that consumers are taking a dubious 
view of the result of the cessation of production at the 
Spanish mines, not so much because it will affect direct 
imports into this country, but because it may result in 
material which usually comes here being diverted to other 
destinations to make up for the lost Spanish production. 
The market has also been disturbed by labour troubles 
which have broken out at the lead works at Hoboken, in 
Belgium. These disturbances to the even course of 
the market, coming at a moment when the autumn demand 
usually makes itself felt, have naturally caused consumers 
to endeavour to cover their future requirements. Con- 
sumption on the Continent, which, for some time, showed 
few signs of steady development, has been on a good scale 
for some weeks, and there are indications that it will 
still further improve. On the London market rather 
a tight position so far as prompt lead was concerned 
developed at the end of the month. This is not an unusual 
occurrence, and on this occasion it was relieved by the 
arrival of a shipment of Mexican lead which made it 
possible to avoid the necessity of taking lead out of ware- 
house to satisfy Metal Exchange contracts. American 
figures give the stocks of refined lead in the United States 
in July as 231,083 tons, compared with 230,481 tons in 
June.... Some improvement has been noticeable in 
the tone of the spelter market lately, although the under- 
lying conditions have been unchanged. The improvement 
in most other non-ferrous metal markets, however, 
exerted a sympathetic influence upon spelter prices, which 
have become much steadier. Expectations that the market 
for galvanised sheets will expand and that this will have 
a beneficial effect upon the demand for spelter may also 
have had something to do with the better tone. Con- 
sumption is fairly good, but the market persists in the 
belief that production is on a too extensive scale and 
that only the re-establishment of the Cartel can bring 
about satisfactory conditions in this respect. According 
to fi s issued in the United States, the world’s pro- 
duction of spelter in July showed an increase to 138,553 
tons, compared with 131,880 tons in June. 


Non-ferrous Metal Average Prices. 


The non-ferrous metal markets during August 
exhibited more strength than is usual at that time of the 
year, and the London Metal Exchange official average 
prices for the month showed that the only important 
decline which occurred was in the tin market. The 
average cash quotation for standard copper showed an 
improvement of £1 0s. lld. compared with the July 
figure, whilst for three months the rise was £1 0s. 5d. 
Electrolytic copper was better to the extent of £1 4s. 5d., 
whilst the average quotation for wire bars was £1 5s. 10d., 
and for best selected copper £1 5s. 4d. above the July 
average. The tin market was consistently weak in August, 
and 


November 9th) ; 


ment : 


Copper and Tin. 


draught and pulverised fuel plants, boiler control equip- 
ment, automatic combustion control equipment; struc- 
tural steel work, stacks and flues (Sydney, November 2nd) ; 
Singapore Municipality: malleable iron pipe fittings and 
miscellaneous special fittings (London or Singapore, 
Lourenco Marques, Maritime Depart- 
supply of one 450 to 500-ton sea-going tug 
(Lourenco Marques, December 24th). 


somewhat uncertain, prices at times have shown a strong 
tendency and a good deal of the ground recently lost has 
been recovered. British consumers have bought moderate 
quantities, and on the Continent a brisk demand has 
ruled. The Russian Government was the largest buyer 
and took considerable quantities for spot and forward 
delivery. 
which showed the most interest in the copper market 
were those engaged on rearmament schemes. 
volume of business fell off and an easier tendency 
developed. 
production is still hanging over the market, but opinion 
seems to be crystallising into the view that the steady 
expansion in consumption which has been taking place 
all this year will be sufficient to take care of the additional 
quantities which will be put on the market. The purchases 
of electrolytic copper were reflected on the standard 
market by a fair amount of covering, but speculative 


Whilst the tone of the electrolytic market has been 


the averages for the month showed a decline of 
£2 6s. 10d. for cash and £1 14s. 11d. for three months’ 
tin compared with the July figures. In the case of lead 
the average for current month shipment improved to the 
extent of 18s. 4d., and for shipment in the third following 
month by 18s. 2d., the mean being also 18s. 2d. above the 
July average. The steadiness of the spelter market is 
indicated by the fact that the average price in August for 
shipment in the current month was only Is. lower than 
in July. For shipment in the third following month it 
was ls. 4d. down, the mean being Is. 2d. less than the 
average for the previous month. The following are the 


official London Metal Exchange average quotations for 





It is worthy of note that the countries 
Later, the 


The shadow of the American increase in 





tional engineers have heavy order books and their require- 
ments seem likely to increase rather than decline during 





operations have been restricted. The general attitude 





August :— 
StanpDARD CoprpeR .. Cash(mean) .. .. £38 5 11} 
3 Months (mean) .. £38 11 3% 
Settlement ae £38 5 9 
ELectroLytTic CopPER (mean) £42 13 0 
Exectrotytic WirE Bars . £42 18 6 
Best SELECTED CoPpPER (mean) eras £42 5 0 
StranpaRD TIN Cash (mean) .. .. £183 17 7% 
3 Months (mean) .. £180 17 14 
Settlement .. £183 17 0 
For shipment the current month .. £16 15 5} 
For shipment the third following 
LEaD month eae. ee ake te 16 17 2} 
Des. 1de:- ae £16 16 3} 
eet re £16 15 104 
For shipment the current month.. £13 10 6} 
For shipment the third following 
SPELTER month os," oat me tee! hie £13 15 2 
Mean... £13 12 104 
Settlement £13 10 6 
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Current Prices for Metals and Fuels. 


Makers’ 
British Steelmakers : joists, 22s. 6d. : 


PIG IRON. 


Home. 
(D/d Teesside Area) 
N.E. Coast— Sd. 
Hematite Mixed Nos.*.. 4 5 0.. 
BES cane tt gig cy Be 
Cleveland— (Djd Teesside Area) 
No. 1 Meee ick i Ee ees 
No. 3 G.M.B... a as 
Ne. Gimeno” .5 S. SS) Ba ee os 
Basic (Less 5/- rebate)... 315 0 .. 
MIDLANDS— 
Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0 
eS » Forge S.A6. 4 as 
Basic (Less 5/— rebate)... 315 0 .. 
Northampton— 
Foundry No.3 .. .. 317 6 
eee uc. ce ls Ye 
Derbyshire— 
mee aeeary Ste eee. 
Forge 315 0 
ScoTLAND— 


Hematite, f.0.t.furmaces* 4 5 6. 
No. 1 Foundry, ditto .. 4 1 6. 
No. 3 Foundry, ditto .. 3 19 UW .. 
Basic, d/d (Less 5/- rebate) 3 15 0 .. 


official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


I:xport. 


N.W. Coast— (4 5 6d/d Glasgow 
Hematite Mixed Nos.*.. 44 11 0 ,, Sheffield 
417 O ,, Birmingham 


* Less 5 - rebate. 


MANUFACTURED IRON. 


Home. 

Lancs. aND YORKS.— ae ty 6 

Crown Bers .. .. .. 1010 0.. 

Best Bars cient smarisentt SO Ak. 
MripLanps— 

Crown Bars .. .. .. 1010 0. 

Marked Bars (Staffs.) .. 13 0 0 

Piao .. .. .. B16. 

No. 4 a ea ee. ek ae! 
ScoTLanD— 

Crown Bars .. .. .. 1010 0... 

Mee tos ee ken sree 
N.E. Coast— 

Common Bars eee ee | 

Best Bars dade Aeityhad:, 0... 

Double Best Bars 2s GS10)@:.,. 


NORTHERN IRELAND AND FREE StatTe— 
Crown Bars f.o.q. 10 17 6 


STEEL. 


LONDON AND THE SovuTH— Home. 
£ a d. 
ee ee a ee 
ra ala, GF 
Joists 910 0 
Channels. . jon an, eet Dae 
Rounds, 3in.andup .. 10 2 
” under 3in. ac) re Gi 
Flats, 5in.and under .. 9 9 6.. 
Plates, jin. (basis) —— Fo 
ihe WARD dosin eledad MAT aii 
i Pats ott oo O18 «Bx 
go DA 80 ect eT TE 
pf pe: ath ..c) 4¢)aescpo 6 
Nortu-East Coast— aay Se § 
RG ts kid oe Be B,D 
MG 6 66) ad aeons 8); a 
POG Sis hi eet ee ie® 6B 
Channels. . 9 5 0 
Rounds, 3in. and up 10 0 0 
a under 3in. -— woe 
Plates, jin. (basis) .. 9 7 6. 
aa Beestiss (54. see 
5 al... =". 2) Que ele 
ie Bae ss ty ee ee 
— ae ee ee 
Boiler Plates, jin... .. 917 6.. 
MIDLANDS, AND LEEDS AND DistRict— 
ea: 4: 
Ree Se ac. Ss ok Fe 
MAS as. hs Nad. ee s 
COMB oe: ss wer) oc MD AE 
CREME Ss. sce ca ee oe Oss 
Rounds, 3in.andup .. 10 0 0.. 
Bs under 3in. ein FidO.uss 
Flats, 5in. and under .. 9 7 O 
Plates, Zin. (basis) oe ae Bo 
oe fgin. .. 915 O 
a qin. .. 10 0 0 
“ fein. .. 10 & O 


din. oor) Se OA Os: 


” 


Boiler Plates, jin . ae ee Ors 


Export 


sé. a 
10 0 0 
10 12 6 
16“8 = @ 
12 10 O 
10 0 0O 
10 12 6 
10 0 90 
10 12 6 
11 10 O 
Export. 
f ad. 
*§ 0 0 
*9 0 O 
*8 0 0 
“2. ,. 6,8 
*79 0 0 
716 0 
715 0 
T8 5 0 
78 10 0 
78 15 0 
79 0 0 
9 0 0 
£ s. d. 
*8 0 0 
*9 0 0 
*s 0 0 
*8 5 0 
eo) 
715 0 
78 5 O 
+78 10 0 
7815 0 
79 0 O 
9 0 0 
£ s. d. 
"s ¢.,0 
*9 0 0 
*s 0:0 
*§ 5 0 
*9 0 0 
S:. 8.8 
715 0 
8 5 O 
78 10 0 
78 15 0 
79 0 0 
9 0 O 








t For South Africa and Foreign Markets 2s. 6d. higher. 


STEEL (continued). 


Home. Export. 
GLascow AND Districr— 5 ase. Sia. d, 
Me os es cc. ion er ee *8§ 0 0 
BS eens at Faia ie Re ee oh. *9 0 0 
Joists Sa ee: ae ey Tee *8 0 0 
Chatitle: cans xadjadw @ bila ces acd *8 5 O 
Rounds, 3in.andup .. 10 0 0.. .. 9 0 0 
»» under 3in. SP A ck | eee 715 0 
Flats, 5in. and under .. 9 7 0O 715 0 
Plates, jin. (basis) .. 9 7 6 78 5 0 
» SG rch ks ea siranee Ree eee 78 10 0 
»” Bits card. 7 EONS 78 15 0 
» ee - 10 '3°6 79 0 0 
Pee, OG! : as @ 9 0 0 

Boiler Plates... .. 917 6 i 
Sourn Wares Arga— Sigel a Sed. 
Bee ee ee a | te ae : “80 0 
i” lee celia allo 0a 9. : *79 0 0 
ME Vireo wv ~, ae Le : *§ 0 0 
Channels... .. .. S 6.4. : *§ 5 0 
Rounds, 3in.andup .. 10 0 0 7.0 93 
“ under 3in. ee fe meee ; 2.8, 6 
Flats, 5in. and under .. 9 7 O 710 0 
Plates, jin. (basis) .. 910 0O.. 8 5 O 
» fgin. .. 4) stu US Os. a +8 10 0 
*” a oe & $818 Os oe cas 78 15 0 
ixin. . tr cay MO! BiB xin V: 79 0 0 
tin. .. 6 AF SOO HO. 9 0 0 
IRELAND—F.O.Q. BELFAST. Rest of [RELAND. 
£ «a d. £ s. d. 
Angles... S68. @:. 9 7 6 
ee . ; . 64 8s... 10 7 6 
Joists ae » SR ve 915 0 
Channels.. .. .. - 910 O 912 6 
Rounds, 3in.andup .. 10 5 0. 10 7.6 
” under 3in. ats sarod 8 5 0 
Plates, jin. (basis) .. 912 6 +915 0 
SM, ac +n me Bae 710 0 0 
Ss Ae 710 5 O 
BR ES satin ect) OE eotebikcud as fla 10 O 
hed acs conn eines.» 10 5 O 

OTHER STEEL MATERIALS. 

Home. Export. 
Sheets. £ se. d, £ « d. 
10-G. to 13-G., f.o.r. Pah Bah 5. 9 6 O 
14-G. to 20-G., d/d 1115 0 915 0 
21-G. to 24-G., d/d -< Re "O° eS. ; 10 O 0 
25-G. to 27-G., d/d 12,13 .6. 10 15 0 


The above home trade prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 G-— 


Home. a a: 
4-tonlotsandup.. .. 14 0 0 
2-ton to 4-ton lots ery ey oe 
Under 2 tons eee i on. 


te 


Export ; £12 7s. 6d. to £13 2s. 6d., c.i.f. India. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 Os. Od. 


Billets. £ 8s. d. 
Basic (0-33% to 0-41% C.) Ji é 
» Medium (0-42% to 0-60%C.).. 
Hard (0-61% to 0-85%C.) .. 8 


ss 
or 
= 


ooo 
= 


wa » (0°86%to00-99%C.) .. 815 0 

” » (1% C. and up) eee or ar 
Soft (up to 0-25% C.), 500 tonsandup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. air DD 
710 0 


» Light, f.o.t... 


FERRO ALLOYS. 


‘Tungsten Metal Powder. . 3/14 per lb. 


Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £21 10 0 7/- 
6 p.c. to 8 p.c. £21 0 0 7/- 
8 p.c. to 10 p.c. £21 0 0 7/[- 
Specially Refined .. 
Max. 2 p.c. carbon £33 10 0 11/- 
7" i + 1 p.c. carbon £36 5 0 11/- 
0-50 p.c.carbon £37 5 0 12/- 
jp ” carbon-free 94d. per lb. 
Metallic Chromium.. . oo «66s ©6526 per tb. 
Ferro Manganese (loose), 76 p.c... £11 5 0 home 


Silicon, 45 p.c. to 50 p.c. £12 10 O scale 5/- p.u. 


» 75 p.c. £17 17 6 scale 6/- p.u. 
» Vanadium ee 12/8 per lb. 
» Molybdenum oalld ep 4/6 per lb. 
» Titanium (carbon free) 9d. per Ib. 


£200 to £205 
6/- to 6/1 per Ib 


Nickel (per ton) 
Cobalt 





NON-FERROUS METALS. 


Official Prices, September 2nd. 


CoprpER— 
Cash .. £38 10 
Three months .. £38 15 


Electrolytic .. .. . £42 15 


Best Selected Ingots, d/d Bir- 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


0 to £38 12 6 
Oto £38 16 3 
Oto £43 5 O 


mingham £43 5 0 
Sheets, Hot Rolled £70 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 103d. 10j}d. 
» Brazed (basis) 10}d. 103d. 
Brass— 
Ingots, 70/30,d/d Birmingham £33 0 Oto £35 0 06 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
ren Brazed 11j}d. 113d. 
Tin— 
Cash .. . £187 10 Oto £187 15 0 
Three months . . £184 10 Oto £184 15 0 
LEAD: £17 2 6to £17 3 9 
SPELTER : £13 8 Oto £13 15 O 


Aluminium Ingots (British) . . 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Grangemouth)—Navigation Unscreened 
Hamilton Ell 
Splints 
AYRSHIRE— 
(f.0.b. Ports) —Steam 
FiveEsHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. 
Unscreened Navigation 


LOTHIANS— 
(f.0.b. Leith)—Hartley Prime 
Secondary Steam .. ve 
ENGLAND. 
YorKsHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 
NonrTHUMBERLAND, NEWCASTLE-— 
Blyth Best 
»  Second.. 
» Best Small .. 
Unscreened 


DorHAM— 
Best Gas. . 
Foundry Coke 


SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- 
South Yorkshire Best .. . 23/- to 25/- 
South Yorkshire Seconds .. 20/— to 21/- 
Rough Slacks. . 11/- to 12/- 
Nutty Slacks 10/- to 11/- 

CarpirF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 
Best Seconds 

Best Dry Large 
Ordinaries 

Bunker Smalls 

Cargo Smalls. . 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel 

SwaNnsEA— 

Anthracite Coals : 
BostiLarge.0s3) ss!) os 
Machine-made Cobbles 
Nuts 
Beans 
Peas 2) we 
Rubbly Culm. . 

Steam Coals : 

Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil oo tds eEt enw 


£100 to £105 


Export. 
15/- to 15/6 
16/- 
17/6 to 18/6 


13/6 


14/9 to 15/- 
15/- to 15/3 


14/6 to 14/9 
14/6 


19/6 to 23/- 
17/— to 21/6 


16/—to 16/6 
14/9 to 15/6 
12/6 to 13/- 
14/6 to 15/ 


14/8 
24/6 to 26/6 


19/6 
19/— to 19/43 
18/6 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/— to 25/- 
30/- to 47/6 
24/6 to 25/- 
21/- 


36/- to 40/- 


41/- to 48/6 
40/- to 48/6 
25/- to 35/- 
19/- to 23/6 
11/6 to 12/- 
18/- to 20/6 


Per Gallon 
3ia 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Wages and Work. 


As the labour reforms came into operation on the 
eve of the quietest period of the year, when all works 
were running short time and manufacturers were taking 
stock of the situation, there was some delay in obtaining 
evidence of their probable effect upon the course of 
industry, but it already seems that the closing of factories 
and labour incidents of various kinds are a prelude to 
serious embarrassments in the early future. The fact 
that the reforms have imposed additional burdens on 
industry, amounting to more than double the increase of 
wages, shows that there is something wrong in the assump- 
tion that more pay for less work will enhance the country’s 
purchasing power for the benefit of trade. That wages 
can only be adjusted to what industry earns is now im- 
pressed on men employed in the Talbot motor car factory, 
which has been closed down because the heavier charges 
have depleted the company’s liquid funds, and it is no 
longer able to pay wages unless the State comes to its 
assistance. The Talbot company was originally an 
English concern, founded upon the initiative of the 
Marquis of Shrewsbury and Talbot, who was an active 
early supporter of the motor car movement in this country. 
It was one of the first manufacturing firms to accept the 
collective bargain, and work was continued in the factory 
throughout the strike period. This evidence of good will 
towards the men gives particular prominence to the 
cessation of work in consequence of the impossibility of 
carrying on with the new load of charges. It is regarded 
as the first real test of the new social system. After the 
works had been closed down for the legal fortnight’s 
holiday the situation was closely examined, and it was 
found that they could not be reopened under existing 
conditions without State assistance. The men were 
confronted with a problem that became serious when it 
was learned that other motor car firms were in a similar 
plight. The Government was called upon to intervene 
and carry out its obligations to afford temporary aid to 
employers, equal to the amount of wage increase, in cases 
where the application of the new social reforms was likely 
to be followed by the closing of works. There are said to 
be special difficulties in the case of the Talbot company 
which are common to many other firms, and the Govern- 
ment is unable to decide how to act. The men received 
a disquieting suggestion from the Minister of Public 
Works to the effect that they might endeavour to arrange 
with employers and make concessions which would prevent 
their being thrown out of work. This would have been a 
violation of the minimum wage that constitutes the basis 
of the collective bargain, and is therefore inacceptable 
to the union. Meanwhile, the Government is endeavouring 
to find a way to meet a case which may have awkward 
repetitions elsewhere, 


Labour Agitation. 


It is likely to be a long time before industry 
throughout the country can settle down under the new 
social system. So much remains to be done in wage 
adjustments and so many difficulties arise on questions of 
principle, that local strikes continue to break out, in some 
cases to enforce the exclusion of non-union workers, con- 
trary to the stipulation of the collective contract, and in 
others to oblige employers to accept new wage terms. 
There art sporadic strikes amongst miners, one being now 
in progress at a colliery for the exclusion of foreign shift 
gangers. The shortage of coal in the Roubaix-Tourcoing 
district has necessitated the closing down of textile 
factories, and a cessation of work in others is threatened 
if the coal shortage is not made good. Still more signi- 
ficant is the claim of textile workers to a further increase 
in wages as compensation for higher living costs. Naturally 
these costs advance with higher wages, and it is impossible 
for workers ever to profit fully from the additional pay, 
because an increase of wages with fewer working hours and 
paid holidays automatically increases social charges and 
places a far heavier burden on an employer than is repre- 
sented by the gain of individual workers, and the burden 
grows in advancing ratio to wages. Under the new 
system each attempt of workers to catch up the rise in 
living costs aggravates the situation, until the cost of 
goods reaches a level beyond their capacity to buy. The 
situation may yet become more difficult, for the forty 
hours’ week is not yet applied generally, and in engi- 
neering works it is feared that the shortage of skilled 
hands to make up a full week will be serious. 


Subsidising Industry. 


Probably the first instance of a State paying a 
national increase of wages to industries that cannot afford 
it is provided by a decree just published allocating a sum 
of nearly £1,500,000 for distribution amongst shipowners 
to cover the addition to wages until the end of the present 
year. Another decree appoints a commission to settle 
the conditions under which subsidies will be granted to 
coalowners who are unable to carry on with the addi- 
tional charges. While the question of subsidising exports 
has been raised, the Government is obliged to proceed 
with caution, and it offers aid in the form of credits through 
the Bank of France, which is now a purely national 
institution, and is, nevertheless, compelled to cover itself 
with guarantees that are too much of an officious character 
to give effective value to its intervention. There is a 
general impression that little can be done for exports 
except with the aid of subsidies. The logical conclusion 
therefore is that the country is paying directly and 
indirectly for higher wages in the form of subsidies and 
inereased living costs, and that it is being impoverished 
by a decline of exports, which would bring no profit to 
the country even if the export trade were developed by 
subsidies. Meanwhile, industry can do nothing in the 
present disturbed state of affairs. It does not know which 
way to turn. Firms manufacturing material for national 
defence are doing well, and there is some activity for 
public works, but makers depending on private orders 
are almost at a standstill, through building enterprise 
being checked by high prices and by what is declared 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


“INTERNAL COMBUSTION ENGINES. 


0. December 18th, 1935.—Arrk Coorina Systems, 
Yacco’”’ 8.A.F., of 42-44, Avenue de la Grande-Armée, 
Paris (Seine), France. 
This is an arrangement for controlling the air flowing past 
the fins of an air-cooled engine in such a way that the tempera 
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out their length. 
| engine. 
| are geared together in such a fashion that when they are moved 
| angularly they distribute the air according to requirements. 

| July 22nd, 1936, 


SWITCHGEAR. 


February 19th, 1936.—A Swircn ror ELeEcTrRic 
Hanp Lamps, Elektrotechnische Fabrik Schmidt and Co., 
Gesellschaft m.b.H., Teplitzerstrasse 620, Bodenbach 
a.d.E., Czechoslovakia. 

This invention relates to a switch which is particularly 
suitable for electric hand and pocket lamps and enables both 
temporary and permanent contact to be made, and also enables 
the switch to be locked both in the closed and open positions. 
Referring to the drawing, A is the casing of the pocket lamp. 
A guide socket B having a perforated base plate is mounted 
on the upper side of the casing, the rim of the hole in the base 
plate being flanged over the edge of a corresponding opening 
in the top of the casing. The guide socket is cylindrical in shape, 
and its side wall is provided with a guide spring C (Fig. 3), 
which presses against the inner wall of the polygonal switch 
cap D. In the embodiment illustrated in the drawing the cap 
D is octagonal in cross section, and the guide spring C is pro- 


450,653. 
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vided with a guiding projection E, adapted to engage in the 
angles of the octagonal cap, the cap being thereby secured 
against unintentional rotation in the three positions shown at 
5, 8, and 9 in Fig. 4. A pin 5 is mounted on the inner side of 
the switch cap D and engages in a slot in the side wall of the 
guide socket B. This slot (Fig. 4) is so shaped that the pin 5 
when in an intermediate position can be axially displaced so 
as to enable the switch pin F mounted on the cap D to be 
depressed and so close the circuit. The cap D is normally 
retained by a spring G in the raised position, in which the pin 5 
can be brought into the position for locking the switch when 
open, by rotating the cap in one direction, this position being 
indicated at 8 in Fig. 4. When the cap is in the depressed 
position, the pin 5 can be similarly brought into the position 
for locking the switch when in the closed position by rotating 
the cap in the opposite direction, this position being indicated 
at 9 in Fig. 4.—July 22nd, 1936. 


BATTERIES AND ACCUMULATORS. 


450,777. February 14th, 1936.—ELrEctrRic ACCUMULATORS, 
The Chloride Electrical Storage Company, Ltd., Exide 
Works, Clifton Junction, near Manchester, and H. Dean. 

This is a cover for storage batteries which is claimed to be 

** anti-spill.””. The gas vent A opens into a passage B which 





to be a lowering of labour efficiency through the practical 
suppression of piecework. 





passes round three sides of the cell. It will be seen that on 


ture of the cylinder walls remains more or less constant through- 
It is illustrated applied to an inverted aero | 
In front of the engine there is a set of louvres A, which | 





through the vent, and it is only if the cell is continuously 


rotated that acid will come out; but this eventuality, it is 
claimed, is not likely to occur. The bottom of the passage is 
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| sloped to drain back any acid it may contain when the cell is 
| stood upright.—July 24th, 1936. 


ELECTRICAL APPLIANCES. 


| 450,647. January 16th, 1936.—BULB-HOLDERS FoR ELECTRIC 

| Torcnes, The Ever Ready Company (Great Britain), 

Ltd., *‘ Ever-Ready ” Works, Hercules-place, Holloway, 
London, N.7, and M. C. Terry. 

This is an assembly of a lampholder for electrie torches, which 
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is claimed to be very cheap to manufacture. The socket A has 
| formed on it a bulge B and is clamped to the screwed cover C 
and the contact dise D, between the insulating washers E E, 
by turning over the flange F. The thimble G is then turned 
over to clamp the insulating dise H holding the centre contact J. 
—July 22nd, 1936. 


AERONAUTICS. 
1936. 


450,922. 10th, —LANDING AND ‘TAKE-OFF 
Gear, R. R. & Court Beadon, The Glen, Valley des Vaux, 


| 
| St. Helier, Jersey, Channel Islands. 
| 


February 


The inventor proposes to facilitate the take-off of aeroplanes 
by using excentric or elliptical wheels for the undercarriage, so 
that the forward end of the machine is given an undulating 


motion. The wheels are held by chocks, whilst the throttle 
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of the aircraft is gradually opened to the full extent. The 
chocks are then jerked aside and the aircraft moves forward. 
At the first half-turn, the wheels would raise the centre of 
gravity of the aircraft, the initial resistance would be high and 
the speed of movement low. At the end of the half-turn, how- 
ever, the aircraft would, in effect, already be in the air and, as 
the engine is developing its full power, there need, theoretically _ 
at least, be no second vaulting action.—July 27th, 1936. 


WELDING. , 


January 4th, 1936.—ALUMINOTHERMIC WELDING OF 
37-39, 


oi 


450,643. 
Merats, Elektro Thermit G.m.b.H., Colditzstrasse 
Berlin-Tempelhof, Germany, and Wilhelm Ahlert. ‘ 

This is a method of welding together railway metals in situ. 

The rails are put in clamps by means of which they can be 

pressed together with a mould round the joint. The ends are 

heated by means of a blow-lamp and the joint protected by a 

light sheet steel cover. The aluminothermic crucible is imme- 

diately ignited and its contents poured into the mould. The 
aluminothermic mass is so measured and the mould is so 
formed that after pouring the aluminothermie mixture the 
aluminogenetic iron in the mould reaches only to the under 
faces of the rail heads, whilst the head itself, covered by a 
protection cap during the period of high temperature, is 
surrounded only by the aluminogenetic slag. When the welded 
part has cooled down, the aluminogenetic slag is knocked off, 
but the aluminogenetic iron in the webs and feet of the weld 
remains, since it is melted together with the webs and feet, 
and forms an integral part of the weld. In comparison with 





whichever side the cell is laid acid cannot escape from the cell 


the combined welding method known hitherto, the combined 
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process described above presents the following important 
difference. In the case of the old combined welding method, 
the feet and webs of the rails were fused by the aluminogenetic 
iron, and the rail heads, in solid condition and at a temperature 
of between 1250 deg. and 1300 deg. were welded together by 
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pressure. In the case of the present combined method, applied 
to the welding of rails, the feet and webs are fused as above 
by means of aluminogenetic iron, but, on the other hand, the 
rail heads are heated until the fluid state is reached so that they 
undergo the fusion weld process, but without the intervention 
of foreign material.—July 22nd, 1936. 


MACHINE TCOLS AND SHOP APPLIANCES. 


450,655. February 24th, 1936.—Puttey Buiocxks, W. 
Oddie Inwood, Benton Hill, Horbury, near Wakefield. 
This invention relates to pulley blocks, the chief object being 
to provide means for ensuring that the hand-operating chain 
or the load chain will not jump its pulley or wheel in use. The 
pulley block frame is provided, in association with the hand- 
chain-operated driving pulley, or the load chain wheel, or both, 
with plain tubular fair-leads for each of the depending stretches 
of the chain or chains, the length and internal diameter of the 


M. 
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fair-leads in relation to the chain and their positions in relation 
to the pulley or wheel being such as to guide the chain or chains 
thereonto and prevent overrunning or jumping. Preferably, 
the fair-leads will be fixed at or toward their upper ends and 
will be of either a rigid or flexible nature, whilst the ends of 
the fair-leads may be flared to facilitate entrance and exit of 
the chains. In this connection the fair-leads may be made of 
flexible metallic tubing or in the form of closely coiled helical 
springs.—July 22nd, 1936. 


MISCELLANEOUS. 


450,652. February 18th, 1936.—A SraBrLisER FOR MAGNETIC 
Compasses, Mrs. Salvatore Crescimanno, 220, Avenue de 
Tervueren, Brussels. 

Fig. 1 shows a bowl B carried by gimbals M as usual, to 
which is rigidly attached a paddle A immersed in a reservoir 
F. The paddle is formed by, say, six wings assembled by means 
of rod O (Fig. 2). The paddle can be provided at its base with 
a horizontal and transparent cup preventing to a certain extent 
the vertical motion of the bowl by the resistance of the bath 
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during hard pitching. It can also consist of a hollow and liquid- 
tight body, as per Fig. 3, of a less specific weight than the bath 
itself, thus reducing the moment of the bowl. The tank F is 


the segment of a sphere having a centre coinciding with the 
point of suspension of the card, i.e., the centre of oscillation 
C of the bowl and by this means it is possible to maintain, in 
all directions, the same respective position of the bath and the 
paddle, and, consequently, to obtain uniform damping. The 
tank F is preferably made of copper and is provided on its edge 
with a horizontal and circular flange K, which prevents the 





liquid splashing over. The tank is riveted and welded to a 
brass stand D held in a ring E of the binnacle and attached by 
means of fastenings H. The tank has an aperture in its base 
for the fitting of a sanded glass J diffusing the light of the lamps. 
This glass is fitted with a tight joint and is maintained in 
position by a circular fastening G. The tank, which is tinned 
inside, projects the reflected rays towards the card and the 
lighting is considerably increased thereby. The bath is com- 
posed of a viscous and transparent liquid, preferably glycerine, 
as it has great diffusing power. The liquid is covered with an 
oil which floats on the surface and prevents the contact of wet 
air which would, after some time, alter the viscosity of the 
bath. The damping is proportional to the quantity of glycerine 
poured in the tank. A bath of the same height T as the paddle 
wings will give the strongest damping. The latter can be 
reduced by taking off a certain quantity of liquid by means of a 
syringe, or by heating the bath with a lamp. By reducing the 
moment of the bow! as a pendulum, i.e., by fitting on the top 
of the latter, above the centre of oscillation, a metal ring N, it 
will be possible to obtain a stronger damping than the maximum 
damping given by the bath alone.—July 22nd, 1936. 


450,648. January 23rd, 1936.—APpPARATUS FOR THE SHAPING 
or Hotitow Bopirs, H. Hordner, Stéberplatz 5, Vienna 
XVI, Austria. 

This is a machine for forming a screw thread on a fibrous 
container, such as those used for cream, and is really a very 
simple affair. The container A is mounted on a mandrel driven 
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by the spindle B. The mandrel has a screw thread formed on 
it to act in co-operation with the former roll C, on which the 
thread is cut in the opposite hand. The former roll is mounted 
on the hand lever D, pivoted at E, and driven by the gearing F, 
so that it rotates with the container. The sliding tool G is 
used to form the bottom of the container.—July 22nd, 1936. 





450,654. February 21st, 1936.—EvaPpoRATORS FOR REFRIGERAT- 
1NG MacuineEs, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2. 

This specification concerns the construction of an evaporator 
for household refrigerators with a series of surfaces for support- 
ing freezing trays. It is made of two sheets of metal, which 
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are indented to provide passages for the refrigerant when they 
are welded together. The general form of the evaporator is 
shown in Fig. 1, and the stamped, unbent, sheet in Fig. 2. The 
indentation A forms a header to which the refrigerant is supplied, 
which goes through the U-tubes B to the second header C. It 
then goes through the sinuous passage D back to the compressor. 
—July 22nd, 1936. 


450,920. January 22nd, 1935.—Ture Continuous PropuctTiIon 
or Lone Lenetus oF RusBeER, International Latex Pro- 
cesses, Ltd., 10, Lefebvre-street, St. Peter Port, Guernsey, 
Channel Islands. 

Long lengths of rubber sheet are produced by pouring an 
aqueous dispersion of rubber on to a travelling belt made of 
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laths with upturned ends. Another belt travelling at the same 
speed forms a cover for the mould in which the sheet is formed. 
The speed of the belt is so adjusted that the sheet is solidified 
as it emerges. It is then dried, vulecanised, and trimmed. The 
drying and vulcanising may be carried out within the length 
of the belt.—July 22nd, 1936, 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





SatrurDay, Sept. 51TH. 


Beurast Assoc. oF ENGINEERS.—Visit to B.B.C. North 
Ireland Regional Station, Blaris, Lisburn. 3 p.m. 
KEIGHLEY Assoc. or ENGINEERS,—Trip to Aysgarth. 2 p.m. 


Monpbay, Sept. 77TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to works of 

Leyland Motors, Ltd., Leyland, Lancs. 2.30 p.m. 
Monpay TO Saturpay, SEptT. 7TH TO 12TH. 

TutrD WorLpD Power CoNFERENCE at Washington, D.C., 
U.S.A. 

WEDNESDAY TO WEDNESDAY, Sept. 9TH TO 16TH. 

British AssociaTION MEETING at Blackpool. 

Tuurspay, Sept. 10TH. 

Inst. oF Civit ENGINEERS: BIRMINGHAM AND DIsTRICT 
Assoc.—Visit to water and sewage works of the Borough of 
Nuneaton. 

Rattway CLus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ Raiilway-owned Omnibus Services,” Mr. C. E. 
Lee. 7.30 p.m. 

Monpbay To Fripay, Serr. l4rH To 187TH. 

InstITUTE OF MertTats.—Annual meeting in Paris. 
programme, see page 94. 

Monpay To Saturpay, Sept. l4reH To 19rH. 

INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. For programme see page 213. 

THuRsDAY TO SaturDAY, SEPT. 177TH TO 26TH. 

“MopEL ENGINEER” Exuipition.—Royal Horticultura 
Hall, Westminster, S.W.1. 11 a.m. daily. 

Fripay to Sunpay, Sept. 18TH To 207TH. 

ASSOCIATION OF SprEciaAL LIBRARIES AND INFORMATION 
BurEeaux.—Thirteenth Annual Conference at Balliol College, 
Oxford. 

Monpbay To Satrurpay, Sept. 2lst ro 267TH. 

Ikon AND STEEL Inst.—Autumn meeting in Diisseldorf. In 
order to provide further opportunity for the discussion of papers 
presented at Dusseldorf, additional sessions will be held in the 
Lecture Theatre of the Institution of Civil Engineers, Great 
George-street, London, S.W.1, on Thursday, October 29th, and 
Friday, October 30th, commencing each day at 10 a.m. The 
afternoon session on Friday, October 30th, will constitute a 
joint meeting with the Institute of British Foundrymen. For 
programme, see page 84. 

Tusspay, Sept. 22ND. 

BEetFast Assoc. oF ENGINEERS.—Visit to Automatic Tele- 

phone Exchange Plant, 1, Cromac-street, Belfast. 6.30 p.m. 
Tuurspay To Saturpay, Sept. 24TH To 26TH. 

Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on “ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 

Tugespay, Ocr. 67TH. 

Inst. oF MARINE ENGINEERS.—85, The Minories, London, 

E.C.3. Presidential address, 6 p.m. 
WEDNESDAY, OcT. 7TH. 

LiveRPooL ENGINEERING Soc. (Inc.).—9, The Temple, 

Liverpool. Presidential address. 6.30 p.m. 
Tuurspay, Oct. 8TH. 

Rattway CiuB.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘“‘ Some British Railway Accidents,” Mr. H. W. 
Bardsley. 7.30 p.m. 

Royat AERONAUTICAL Soc.—Royal Soe. of Arts, 18, John- 
street, Adelphi, W.C.2.  ‘‘ Aerodynamics and Structural 
Features of Tapered Wings,” Dr. G. V. Lachmann. 6.30 p.m. 


For 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Burston SPANNER Company, Oxhey, Watford, has 
appointed Charles Richards and Sons, Ltd., of Darlaston, 
Wednesbury, South Staffs., its sole manufacturing and selling 
agents for the Burston spanner. All future inquiries and orders 
should be sent to Messrs. Richards. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tue Hunsiet ENGINE Company, Ltd., Leeds, has received 
an order from the War Office for a ‘‘ Hunslet” Diesel mech- 
anical locomotive. The locomotive is to be kept down to a total 
height of 9ft. and is to be suitable for underground working. 
It will be fitted with a Hunslet exhaust gas conditioner. 


R. WHITE AND Sons, Widnes, Lancs., report the receipt of 
several orders for aerial wire ropeways, including a large 
installation for the Digby Colliery Company, Ltd., at Gedling 
Colliery, near Nottingham, 3570ft. long, for the automatic dis- 
posal of pit dirt and washery dirt, at the rate of 140 tons per 
hour. 

BasTIAN AND ALLEN, Ltd., 24, Bedford-square, W.C.1, have 
received from the Fulham Corporation Electricity Department a 
contract for the electrical thermal storage equipment for heating 
Earls’ Court Exhibition. The electrical boilers, of which there are 
three, will have a total load of 12,000 kW, fed from the 11,000- 
volt, three-phase supply. The storage capacity is 175,000 
gallons. This equip t, it is claimed, will be the largest electric 
hot water thermal storage heating plant in the world. 











We have received from British Insulated Cables, Ltd., of 
Prescot, Lancs., a useful power factor calculator in the form ofa 
cardboard slide rule with instructions for use attached, so that 
the two form a booklet without intervening pages. The calcu- 
lator affords a quick and accurate means of solving many 
problems in power factor correction with B.I. static condensers, 
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A Seven-Day Journal 


The British Association. 


THE meeting of the British Association for the 
Advancement of Science is being held this year 
at Blackpool from September 9th to 16th, and 
there is the usual full programme of sectional meet- 


ings, popular lectures, and excursions. The Pre- 
sident of the Association is Sir Josiah Stamp, 
whose Presidential Address, which was delivered 


on the evening of Wednesday, September 9th, and 
had as its title ‘“‘The Impact of Science upon 
Society,” is reprinted in part on page 251 of this issue. 
The President of Section G (Engineering) this year 
is Professor William Cramp. His address to that 
Section was to some extent allied with that of the 
Presidential Address of Sir Josiah Stamp, and dis- 
cussed the relationship between the engineer and the 
nation. Professor Cramp and his Committee have 
prepared a varied programme of papers, including a 
description of the machinery of the famous amuse- 
ment park at Blackpool, railway locomotive develop- 
ment, beam wireless, the application of science to the 
solution of road users’ dangers and difficulties, high- 
speed C.I. engines, the measurement of radiation 
from combustion gases, and sound locators for 
directing searchlights. Among the evening discourses 
and popular lectures is one by Mr. C. C. Paterson 
(director of the General Electric Company’s Research 
laboratories), which is being delivered to-day (Friday), 
and which deals with science and electric lighting, 
without, of course, going into any technical detail. In 
some other sections some matters of allied engineer- 
ing interest will be discussed, and brief references will 
be made to these in our columns, in addition to 
our usual reports of the proceedings in Section G. 


Railway Statistics. 


RAILWAY statistics for the calendar month of May, 
which, together with figures for the two four-weekly 
periods ended May 16th and June 13th, 1936, have 
now been published by the Minister of Transport, 
show that the total number of passenger journeys 
(excluding season ticket holders) taken on all 
standard-gauge railways in Great Britain in the 
month of May, 1936, was 105,279,121, a decrease 
compared with May, 1935, of 2,815,107, or 2-6 per 
cent. The journeys taken by passengers at reduced 
fares increased by 1,116,233, but those at standard or 
ordinary fares decreased by 3,931,340. The receipts 
from passengers (excluding season ticket holders) 
showed an increase of £299,169, or 7-4 per cent. If 
the railway undertakings of the London Passenger 
Transport Board be omitted, the figures show an 
increase in journeys of 631,793 and an increase in 
receipts of £338,707, or 9-5 per cent. For all com- 
panies the receipts from passenger train traffic 
(including season tickets and parcels and miscel- 
laneous traffic, but excluding mails and parcels post) 
were £252,776 more than in May, 1935. In the four 
weeks ended June 13th, 1936, the coaching train 
miles showed an increase of 578,761, compared with 
the four weeks ended June 15th, 1935. The total 
tonnage of freight conveyed (excluding free-hauled 
traffic) in the four weeks ended June 13th, 1936, was 
20,120,859, an increase compared with the correspond- 
ing four weeks of 1935 of 301,764 tons, or 1-5 per 
cent. The freight train receipts amounted to 
£6,473,374, an increase of £104,015, or 1-6 per cent. 
The freight train miles run were 264,253 more than 
in the corresponding period of 1935, an increase of 
2-8 per cent. The average train load increased from 
122? to 124 tons, and the net ton miles per engine hour 
from 466} to 468}. 


Automobile Engine Research. 


THe Fifth Annual Report of the Research and 
Standardization Committee of the. Institution of 
Automobile Engineers covering the period July Ist, 
1935, to June 30th, 1936, gives an outline of the work 
carried out in the laboratories and outside during the 
past year. Work is being continued, we note, on such 
subjects as cylinder wear, brake squeak, big-end 
bearings and bearing metals, valve seat wear, gear 
durability, and the cold starting of petrol engines. 
Following successful experiments in the laboratories 
of Ricardo and Co., Ltd., on the lubricating oil con- 
sumption of petrol engines, similar work on com- 
pression-ignition engines, with special reference to 
the influence of cylinder head design, is to be under- 
taken. Other outside work includes that at the 
National Physical Laboratory on the fatigue strength 
of cast materials under combined torsion and bending, 
the road impact of a six-wheeled vehicle and a private 
car, research on the deep drawing of sheet metals, 
and engine friction at high speeds. During the year 
arrangements have been made for the carrying out of 
private tests for affiliated manufacturers. The 
Report shows that there appears to be no limit to the 
amount of research work which can be usefully under- 
taken on a co-operative basis, especially since the 
new laboratories on the Great West Road at Brent- 
ford, described in THE ENGINEER of March 26th, have 
been set to work. With the new premises and increased 
staff only additional means are now needed, and in 





this connection efforts are being made to increase the 
income subscribed by the industry to £10,000 per 
annum, in order that the Government grant made 
through the Department of Scientific and Industrial 
Research may be increased from £2500 to £5000. 


Air Ministry Research Station. 


Tue Air Ministry announces that Mr. R. A. Watson 
Watt has been appointed Superintendent of the Air 
Ministry Research Station at Bawdsey Manor, 
Suffolk. Mr. Watt, we may recall, was Superin- 
tendent of the Radio Department of the National 
Physical Laboratory for close upon three years, a 
position which he recently resigned on his transfer to 
the Air Ministry. The new Superintendent, who is 
only forty-four years of age, is a,graduate of St. 
Andrew’s University, where he gained the B.Se. 
(Engineering) degree with special distinction. Mr. 
Watzon Watt began his Civil Service career in the 
Meteorological Office, and was later appointed the 
Superintendent of the Radio Research Stations of the 
Department at Aldershot and Slough. When in 
1933 the Radio Department of the National Physical 
Laboratory was formed Mr. Watson Watt was chosen 
to be its Superintendent. In that post he was respon- 
sible for an increasing amount of work for the Air 
Ministry, especially in connection with radio direction 
finders and beacons. It was with the decision of the 
Air Ministry to establish a Research Station to con- 
tinue such work that he was invited to take up his 
present appointment. He is the author of several 
scientific works, a member of the Institution of Elec- 
trical Engineers, and a Fellow of the Institute of 
Physics and the Royal Meteorological Society. 


The Manifold Railway Bridges. 


Two or three years ago the London, Midland and 
Scottish Railway Company decided to run no more 
trains on the light railway track through the Mani- 
fold Valley, since which time the disposal of the track 
has been in abeyance. We understand that the rail- 
way company is now considering the removal and 
sale of the permanent way, and the twenty-two 
bridges which serve to carry the track through the 
Manifold Valley. As the only means of access to the 
valley is along the railway track, efforts are being 
made to retain this approach in one form or another. 
Quite recently the Cheadle Rural District Council 
appealed to the Staffordshire County Council to 
purchase the track for conversion into a one-way 
motor road. This the Council did. not see its way to 
do, and renewed efforts are now being made to per- 
suade the Council to purchase the track for a foot- 
path, and to arrange with the railway company to 
retain the bridges until the matter has received 
further consideration. The railway company is 
reviewing sympathetically the opinion of the Cheadle 
Rural District Council and those who are desirous 
to retain the amenities of the Manifold Valley, and 
is hopeful that some way may be found by which 
the access to the valley may be preserved, and the 
company’s requirements still met. It is reported that 
the National Trust would undertake to hold the land 
should it be found possible to offer it to the Trust. 


Scar House Reservoir. 


Monpay last, September 7th, marked the official 
opening of Scar House Reservoir in Upper Nidderdale, 
which was begun in 1921 and has been completed by 
the Bradford Corporation at a cost of over £2,000,000. 
The opening ceremony was appropriately entrusted 
to Lt.-Col. Sir Anthony Gadie, the Chairman of the 
Bradford Corporation Water Committee, who laid 
a coping stone on the parapet of one of the buttresses, 
some 150ft. above the foundations. Alderman 
William Illingworth, the Deputy Chairman, turned a 
wheel in the valve house, which released water to 
Bradford. The new storage reservoir has a designed 
capacity of 2,200,000,000 gallons of water. It was 
begun in 1921 under works authorised by Acts of 
Parliament in 1913 and 1925, and has been constructed 
by direct labour. For the accommodation of the 
workmen and their families a village with housing 
accommodation for 1200 persons was built. The total 
length of the dam is over 600 yards, with a width at 
the bottom of 140ft. and at the top of 1lft. The 
preliminary work occupied about three years, and 
water was impounded in the reservoir to a depth of 
70ft. in the late summer of 1931. 


The Employment Returns. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, September 7th, it is pro- 
visionally estimated that at August 24th, 1936, the 
number of insured persons, aged sixteen to sixty-four, 
in employment in Great Britain, exclusive of agricul- 
tural workers, was approximately 10,961,000. This 
was 66,000 more than a month before, and 500,000 
more than a year before. These estimates are pro- 
visional, and subject to revision when statistics as to 
the total number of insured persons become avail- 
able on the basis of the information derived from the 
annual exchange of unemployment books beginning 
in July, 1936. There was a substantial increase in 
employment between July 20th and August 24th in 
the coal mining industry, and there was also some 
improvement in boot and shoe manufacture and in 





the building, public works contracting, and general 
engineering industries. On the other hand, there was 
a decline in employment in the tailoring and dis- 
tributive trades. On August 24th, 1936, the numbers 
of unemployed persons on the registers of Employ- 
ment Exchanges in Great Britain were 1,297,596 
wholly unemployed, 244,874 temporarily stopped, 
and 71,470 normally in casual employment, making 
a total of 1,613,940. This was 38,132 less than the 
number on the registers at July 20th, 1936, and 
334,024 less than a year before. The total on 
August 24th, 1936, comprised 1,255,006 men, 58,325 
boys, 246,307 women, and 54,302 girls. The total 
number of unemployed boys and girls on the registers 
increased by 19,227 between July 20th and August 
24th, largely owing to the registration of juveniles 
who left school at the end of the summer term. 


World’s Petroleum Resources. 


THE telegraphic summaries published on Tuesday 
in the daily Press of the paper presented by Sir John 
Cadman at the opening session of the Third World 
Power Conference in New York occasioned some 
surprise among British fuel technologists and com- 
bustion engineers, when they credited Sir John with 
the statement that there was a possibility of the 
exhaustion of the world’s petroleum resources in 
about twenty years’ time. Reference to the actual 
paper presented by Sir John Cadman shows, and the 
Anglo-Iranian Oil Company, of which Sir John is 
chairman, confirms, that mention was made, in broad 
terms only, of estimates which have appeared recently 
in various technical publications, and that Sir John 
expressed no opinion as to their accuracy. The sole 
object of the reference he made was, we learn, to draw 
attention to the undoubted desirability of doing 
everything possible to prevent waste in the pro- 
duction and the utilisation of Nature’s valuable—but 
gradually diminishing—source of liquid fuel. The 
importance of the research and experimental work 
which is now being done on the extraction of oil from 
coal and other fuels is bound up with the possibility 
of the ultimate exhaustion of the natural supply of 
petroleum. In his paper Sir John laid stress on the 
fact that the delegates to the Conference must study 
the questions of the conservation of existing oil 
supplies, the discovery of new fields, and the 
extraction of a new type of motor fuel from coal. 


Portsmouth’s Empire Air Base. 


THE proposal for the establishment of an Empire 
air base in Langstone Harbour, which were outlined 
in our Journal note of May 29th, was again discussed 
at a special meeting of the Portsmouth City Council 
held on Tuesday, September 8th. The Council 
again rejected the non-tidal scheme with a barrage 
to give a constant level of water, but decided to inform 
the Air Ministry that it was prepared to negotiate 
for the setting up of a base designed to meet the needs 
of Imperial Airways on a tidal basis. In moving 
the adoption of the recommendations of the Docks 
and Airport Committee, Councillor A. Lane, the 
Vice-Chairman of the. Committee, said that they 
had to consider accommodation for flying-boats of 
18 to 20 tons at the present time and of 30 tons in 
the near future. For that reason the non-tidal 
scheme for the base was preferable. A termimal 
port in the United Kingdom for flying-boats was 
being considered, and a non-tidal scheme with a 
constant level of water would provide, he said, the 
greatest level of safety for pilots and passengers. 
These proposals were seconded by Councillor A. 
Johnson, the Chairman of the Committee, but a 
long discussion showed that the general opinion was 
that the Corporation should only assist in the estab- 
lishment of a base provided that not too great a 
financial burden was placed on the local ratepayers. 
The amendment that the Council should not consider 
the more expensive barrage scheme further, but 
should continue negotiations with the Government 
for the construction of a base on a tidal plan, was 
carried by thirty-six votes to nineteen. 


The Late Mr. William D. Priestman. 


Ir is with regret that we have to record the death 
on Monday, September 7th, at his home in the 
Garden Village at Hull, of Mr. William D. Priestman, 
the founder of the engineering firm of Priestman 
Brothers. Mr. Priestman, who was in his ninetieth 
year, was only thirty years of age when he founded 
the business. He will long be remembered by his 
pioneer work on the oil engine, and the grab dredger 
in which his firm specialised. The first Priestman 
oil engine designed to utilise heavy-lighting oils was 
exhibited in 1888 at the Nottingham Show of the 
Royal Agricultural Society. It utilised the patents 
of Etéve, which included the principle of spraying 
the oil and afterwards evaporating the fine fuel 
spray by heat. Many successful engines were built 
for industrial purposes, as well as marine engines of 
the single-acting and double-acting types. As early 
as 1875, Priestman Brothers were pioneers in the 
construction of grab excavators, and their grabs 
are known the world over. Mr. Priestman’s grab 
dredger, we may recall, was first used in an attempt 
to recover the pay ship of the Spanish Armada, which 
was believed to have been sunk in Vigo Harbour, 
in North Spain. 
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The Art of 


Gear Design. 


By H. E. MERRITT, DSc. 


No. 


(Continued from page 


THE INVOLUTE Rack AND ITS CONJUGATE SURFACES. 

HE simplest form of rack which has symmetrical 

teeth and can constitute the basis of an intermating 
series of gears is one in which the tooth profiles are 
composed of straight lines. From the point of view 
of manufacture this form of tooth has obvious advan- 
tages, in respect of ease and accuracy of both pro- 
duction and measurement, as compared with any 
other profile of arbitrarily curved form, whilst 
the corresponding stages in the production of the 
conjugate gears are also facilitated by the fact 
that the mechanical movements involved may 
themselves be derived from the straight line and 
cirele. The profiles of such gears also possess a 
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FiG. 54—PATH OF CONTACT OF STRAIGHT-SIDED RACK 
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number of valuable properties not shared by any other 
form of tooth. That there are corresponding dis- 
advantages is perhaps only to be expected, but these 
can be avoided by judicious design and by an adequate 
knowledge of the pitfalls which may be encountered. 

The Straight-line Path of Contact.—Consider the 
straight-sided rack having a pitch line X P X, shown 
in Fig. 54, working in conjunction with a gear having 
any pitch circle of centre O and pitch point P. In any 
position of a tooth profile which can make contact, 
such as that represented by aa, the point of contact 
will be at that point c, where the normal c, P to the 
profile passes through the pitch point. Since aa isa 
straight line, all such normals through P will coincide ; 
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Fic. 55-—THE INVOLUTE TO A CIRCLE 


the path of contact will therefore lie along this line 
and the pressure angle will be constant. If the profile 
of the rack has an inclination of » measured from a 
perpendicular to its pitch line, this will be the pressure 
angle of engagement of the rack. 

The velocity of the point of contact along the path 
of contact will also be constant, as previously shown, 
and will be equal to v cos y, where v is the velocity of 
translation (or pitch line velocity) of the rack. 

Involute Tooth Profile-—The fact that any tooth 
profile conjugate to a straight-sided rack is an involute 
to a circle may be demonstrated in various ways. The 
most illuminating is arrived at by considering the 
motion of the point of contact. 

Again referring to Fig. 54, the path of contact will 
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be tangential, either actually or if produced, to a 
circle termed the “ base circle” concentric with the 
pitch circle. If I is the point of tangency, the dia- 
meter of the base circle will be 20 I=20P cos y ; 
or if d is the pitch diameter, the “ base diameter ” 
will be d cos y. For a velocity v at the pitch circle 
the peripheral velocity of the base circle will thus be 
equal to vd,/d=v cos }, which is the same as the 
velocity of the point of contact. Hence the point of 
contact may be regarded as a point on a thin inexten- 
sible. cord unwound from the base circle by being 
pulled along in the direction I P. Under these con- 
ditions the point of contact will trace out the involute 
relative to the base circle, and the curve thus traced 
out is, of course, the tooth profile. 

Normal to Involute.—Consider the relative motion 
of the point on the imaginary cord and the base 
circle when the latter is fixed. Suppose that the 
point P on the involute shown in Fig. 55 is known 
(corresponding perhaps to the point on a tooth profile 
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at the pitch circle) and that I is the point of tangency 
of the cord with the base circle. If the base circle 
cannot rotate the cord must be unwound by swinging 
its free length around the base circle. The curve 
traced out by the point P will commence at a point 8 
on the base circle (it obviously cannot extend below 
it) and the are IS will be equal in length to the 
tangent IP. At any other point, such as ¢,, the 
tangent I, c, will be equal to the arc I, S. 

Considering a very small motion of the cord during 
the unwrapping process, at, say, the point ¢,, the 
point I, at which the cord leaves the base circle is 
instantaneously the centre about which the involute 
at c, is being described, 7.e., I, is the centre of curva- 
ture and I, c, is a radius and therefore normal to the 
involute at c,. Hence a normal to an involute at any 
point is a tangent to the base circle. It also follows 
that at any point of contact of two involutes such as 
at P or at c, in Fig. 54 (the straight line profile of a 
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rack tooth being the involute to a circle of infinite 
diameter) the centre of curvature is always located at 
the point I where the path of contact meets the base 
circle. This result is also arrived at by the con- 
struction for centre of curvature based on the form of 
the path of contact given in Article 7. 

Parallel Involutes.—In Fig. 56 two parallel tooth 
profiles a a and b b of a rack make contact with two 





involute profiles at points c, and ec, respectively, 
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of Rack 


along the path of contact Pc,c,. This line will be 
normal to both involutes simultaneously, and 
represents the cord, points ¢, and ¢, on which 
would generate the involutes from the base circle. 
Hence the distance c,c, will be equal to the 
distance between the starting points S, and 
S, of the involutes on the base circle and will be 
constant. This also follows from the fact that the 
velocities of the points of contact are equal. The 


Pitch Circles 


7, 





Tre Enaineer”’ 


FiG. 57—-ANGULAR VELOCITY RATIO OF 
PROFILES 


INVOLUTE 


involutes are therefore parallel and the normal dis- 
tance between them is termed the * base pitch.” 

If there are ¢ teeth of pitch p round a pitch circle 
of diameter d, then p=7 d/t and the pitch round the 
base circle will be p, =x d cos )/t=p cos v. 

Involutes in Contact.—For a given rack, p and v are 
of course constant and therefore all gears which mesh 
correctly with the same rack will have the same base 





FiG. 58—OVERLAP OF CONTACT 


pitch. From this follows the property, peculiar to 
involute teeth, of giving constant angular velocity 
ratio even when the centre distance is changed. 

Fig. 57 represents two base circles of diameters 
d, and D, respectively, rotating about centres O 
and Q at a centre distance C. From each base circle 
extend involute tooth profiles starting from 8, and 8,. 
A common tangent I, I, to the base circles will be 


Axis of Symmetry of Rack 






Base Circle Pitch Circle 
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FiG. 59—DISPLACED RACK 


normal to the involutes to both and contact between 
the involutes must therefore take place along this 
line at some point ¢,. The point P where this common 
normal I, I, intersects the line of centres is determined 
only by the centre distance and the diameters of the 
base circles and is therefore fixed and independent of 
the point of contact of the involutes. It therefore 
represents a pitch point through which the common 





normal to the profiles always passes, and, as shown 
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in Article 6, the profiles will transmit constant angular 
velocity ratio. 

This ratio will be represented by O P/P Q. Con- 
sidering the triangles OI, P and QI, P, it will be 
seen that OQ=OP+PQ, OI,=OP cos y, and 
QI,=P Qcos; hence O P/P Q=d,/D, and 


d,+D,=2C cos . 


Hence if the base diameters are given, the angular 
velocity ratio will be constant and equal to the ratio 
of the base diameters; and if the centre distance 
changes from C, to C, the pressure angle will change 
from }, to }, in such a way that C, cos ),=C, cos tp. 
Overlap.—In order that the transmission of constant 
angular velocity ratio may be continuous, it is 





FiG. 60—ALTERNATIVE 


necessary that before a pair of teeth disengage, a 
fresh pair of teeth should come into action. Thus, 
referring to Fig. 58, the teeth A, and B, must remain 
in contact until the following teeth A, and B, have 
commenced engagement at the point c,, where the 
path of contact begins. The length of the path of 
contact is determined by the intersection with the 
addendum circles at c, and c;, and this must be at 
least equal to, and im practice greater than, the 
base pitch c, c,. The ratio of length of path of contact 
to base pitch is termed the “‘ overlap.” This limita- 
tion controls the amount by which the centre distance 
may be deliberately extended in order to provide a 
drive between shafts which change their relative 
position, although if helical teeth are used some 
deficiency in overlap may be compensated for by 
the effect of the tooth spiral in changing the phase 
of one section relative to another. 

Displacement of Basic Rack.—-A brief study of 
what happens when a rack is displaced along the line 
of centres (i.e., radially) relative to the axis about 
which a pinion is required to rotate introduces a 
point of wide application in tooth design. Consider 
first what may be regarded as the normal position 
of a rack in relation to a pinion, as shown in Fig. 59a, 
in which the axis of symmetry of the rack teeth, ‘.e., 
the line along which the tooth thickness is equal 
to the space width, coincides with the pitch line 
X PX. The thickness of the pinion teeth Pa, 
measured round the pitch circle will then be one-half 
the pitch, or P 6,, and the addenda of the rack and 
the pinion will be equal. 

Now let the axis of symmetry of the rack be moved 
farther away from the centre of the pinion, as repre- 
sented by Fig. 596. Since the pitch of the rack remains 
the same, the circular pitch of the pinion, and hence 
its pitch diameter, will not be altered and the pitch 
line of the rack will still pass through the same pitch 
point P. The axis of symmetry Y Y of the rack will 
thus be displaced from the pitch line X PX by 


RACK 


rack. The profiles of the teeth of the pinion must, 
however, still be involutes to the same base circle, 
but a different portion of the involute, farther removed 
from the base circle, is used. If the teeth are to 
operate with the same clearances, the addendum 
of the pinion teeth will be increased, and the 
dedendum decreased, by an amount equal to the 
displacement of the rack and termed the “ correc- 
tion.” The thickness of the pinion teeth Pa, 
measured round the pitch circle will also be increased 
and will be equal to the space width P 6, of the 
rack teeth measured along the pitch line. 

A pinion of this kind clearly departs considerably 
from what is arbitrarily regarded as normal design, 
in which the addendum is equal to the dedendum 
(plus the clearance) and 
the thickness is one-half 
the pitch. There is, in 
fact, no necessity, in the 
case of involute gears, 
for any such concep- 
tion, which may, and 
often does, act as a 
definite hindrance in 
tooth design. It is a 
survival from the days 
of eycloidal teeth, and 
whilst it finds a place 
in the general considera- 
tion of intermating series 
it is only the starting- 
point where involute 
teeth are concerned. It 
follows from the pro- 
perty of constant angu- 
lar velocity ratio at 
varying centre distance 
that an involute gear 
has no pitch diameter 
and no pressure angle 
until it is actually 
in engagement with 
another gear. The only 
fundamental dimension 
is the base pitch, which 
must be the same for 
both of a pair of 
mating gears; the pitch diameter and pressure 
angle will be determined by the centre distance at 
which the gears engage, and this (within limits) 
may be arbitrarily selected or variable. 

Alternative Racks.— As already shown, an involute 
gear of given base pitch may operate under different 
conditions with varying combinations of pitch and 
pressure angle provided that p cos is constant and 
equal to p,. A given rack, however, must always 
operate at the same pressure angle, even although 
the position of its pitch line may change. Neverthe- 
less, a given involute gear will mesh correctly with a 
variety of different racks, the only condition being 
that the base pitch, or perpendicular distance between 
similar adjacent profiles, remains the same and equal 
to the base pitch of the gear. 

Thus, Fig. 60 shows the same pinion as in Fig. 59, 
its original pitch point being P, and its paths of con- 
tact c, P, for the flanks and P, c’, for the faces. These 
are shown doubled back on themselves in order to 
avoid confusion and provide a better comparison with 
the case which follows. Now another rack could be 
found to operate with the pinion at another pitch 
diameter, giving a new pitch point P,, but in this 
case the paths of contact will be c,P, and P,c’, 
tangential to the base circle at I, and the slope of 
the rack profile must be equal to the pressure angle 
P,OI,. If the initial and final pitch diameters 
are denoted by d, and d,, pressure angles by 4, 
and Y,, and pitches by p, and pg respectively, then : 

d, cos },=d, cos }.=d,, 
and p, cos |, =p, cos }.=Pp,. 
The linear velocity of any such rack for a given 
angular velocity of the pinion will, of course, be pro- 
portional to the corresponding pitch diameter of the 
pinion. This fact is applied in practice to the 
conversion of oscillating to reciprocating motion, 
where adjustment of the velocity ratio is required, 
by means of an involute cam and a straight line 
follower of variable mclination. 








Xo 


a 





an amount equal to the radial displacement of the 
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The Impact of Science on Society. 


By SIR JOSIAH STAMP, President of the Association.* 


Te reactions of society to science have haunted 
our presidential addresses with various mis- 
givings for some years past. In his great centenary 
address General Smuts, answering the question 
“What sort of a world picture is science leading 
to?” declared that one of the great tasks before 
the human race is to link up science with ethical 
values and thus to remove grave dangers threatening 
our future. For rapid scientific advance confronts 

* British Association, Blackpool, 1936. Excerpts from the 
Presidential Address. 








a stationary ethical development, and science itself 
must find its most difficult task in closing a gap 
which threatens disruption of our civilisation, and 
must become the most effective drive towards ethical 
values. In the following year a great engineer 
spoke as a disillusioned man, who watched the 
sweeping pageant of discovery and invention in 
which he used to take unbounded delight, and 
concluded by deploring the risk of losing that 
inestimable blessing, the necessity of toil and the 


Then 


ment was necessary to balance the world. 
came the President of the Royal Society, a supreme 
bio-chemist, on the perils of a leisure made by science 
for a world unready for it, and the necessity for plan- 
ning future adjustment in social reconstructions . 
Followed the astronomer, deploring man’s lack of 


moral self-control; in knowledge man stands on 
the shoulders of his predecessor, whereas in moral 
nature they are on the same ground. The wreck 
of civilisation is to be avoided by more and not. by 
less science. Lastly, the geologist gloried in the 
greatest marvel of millions of centuries of develop- 
ment, the brain of man, with a cost in time and 
energy that shows us to be far from the end of a 
mighty purpose, and looking forward confidently 
to that further advance which alone can justify 
the design and skill lavished on such a task. 

We have been pleading then in turn forethical values, 
for spiritual betterment, for right leisure, for moral 
advance, and for mental development, to co-ordinate 
change in man himself with every degree of advance 
in natural science in such a harmony that we may 
at last call it progress. This extension of our deeper 
concern beyond our main concern is not really new, 
but it has taken a new direction. I find that exactly 
one hundred years ago there was a full discussion 
of the moral aspects, a protest that physical science 
was not indeed, as many alleged, taking up so much 
of the attention of the public as to arrest its study 
of the mind, of literature, and the arts, and a round 
declaration that by rescuing scientists from the 
narrowness of mind which is the consequence of 
limiting themsleves to the details of a single science, 
the Association was rendering “the prevailing 
taste of the time more subservient to mental culture.” 
A study of these early addresses shows that we are 
more diffident to-day in displaying the emotions 
and ideals by which I do not doubt we are all still 
really moved. But they also show that we are pre- 
occupied to-day with some of the results of scientific 
discovery of which they were certainly then only 
dimly conscious. A part of that field, which ought 
itself to become scientific, is my theme to-day. 

What do we mean by impact? My subject is 

not. the influence or effect of science upon society 
—too vast, varied, and indeterminate for such an 
occasion. We may consider the position of the 
average man, along a line of change we call 
‘* progress,” at the beginning of a certain interval 
of time and at its end. We might then analyse how 
much is due to a change in the average man him- 
self, his innate physical and mental powers, and 
how much to other influences, and particularly to 
science. We may debate whether the distance 
covered is great or small by some assumed standard, 
and whether progress has been rapid. We might 
ask whether the direction has been right, whether 
he is happier or better—judged agam by. some 
accepted standard. But our concern here is with 
none of these questions. I ask whether the transition 
has been difficult and distressing, in painful jerks 
and uprootings, costly, unwilling, or unjust; or 
whether it has been easy, natural, and undisturbing. 
The impact of science will be surprising. and painful 
in the one case, and smooth and undamaging in 
the other. Whatever may be the verdict of the past, 
is society and its imstitutions now learning that 
change is to be a continuous function, and that 
meeting it requires the development of a technique 
of its own ? 
Elsewhere I have retouched Jeremy Bentham’s 
poignant picture of the inventor of over a century 
ago, plans and cap in hand, on the doorstep of the 
rich or influential, waiting for someone to believe in 
him. From this type of external “ sport ” amongst 
engineers and scientists came much or most industrial 
innovation, external to the processes of business. 
The industrial community is now far more amenable 
than hitherto to scientific influence; indeed, it is 
often the instigator in the mass of minor advances. 
The new epoch of concerted industrial research 
dates really from the end of the Great War. During 
all that time I have held some middle position of 
responsibility between the research laboratories and 
institutes on the one hand, and the costing and profit 
and loss accounts on the other, and my impression 
is that the proportion of work in which the initiation 
comes from the business end is steadily increasing. 
In studies of the periods of scientific and industrial 
gestation respectively, I have elsewhere defined 
scientific gestation as the time elapsing between the 
first concept of the idea and its public presentation 
to society in a form substantially that.in which it 
ultimately finds extensive use without.. important 
modification, and industrial gestation as the. period 
elapsing from this point to the date when in an 
economic. or industrial sense the innovation is 
effective. Both periods are difficult to determine 
exactly in practice, but on a broad view, the period 
of industrial gestation, with which alone I am here 
concerned, appears to me certainly to have shortened 
materially, though possibly at greater social cost. 
It would obviously be so if industry is actively 
encouraging research. 


ScrENTISTS AND SoOcIrEetTyY. 


In nearly every. scientific field there is subdivision 
of labour, and it is rare that the worker who digs out 
new truth “ at the face,” so to speak, is also respon- 





joy of craftsmanship, declaring that spiritual better- 





sible for bringing it to the surface for the public use, 
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still less for distributing the new scientific apparatus 
or ideas broadly, and even less for the profitable 
exploitation of the whole process. These functions 
are nearly always distinct, even though they are 
embraced under the one general popular description 
—chemist, engineer, &c. But in few cases is it any 
part of the professionai training in the subject itself, 
to study how new products or processes affect the 
structure or welfare of society. I have questioned 
many scientific workers and find them, of course, 
keenly alive to the positive and direct beneficial 
effects of their work, but they have rarely any quan- 
titative ideas as to negative, indirect, and disturbing 
consequences. All these discoveries, these scientific 
infants, duly born and left on the doorstep of society, 
get taken in and variously cared for, but on no known 
principle, and with no directions from the progenitors. 
Nor do the economists usually acknowledge any duty 
to study this phase, to indicate any series of tests of 
their value to society, or even of methods and regula- 
tion of the optimum rate of introduction of novelty. 
These things just “happen” generally under the 
urge of profit, and of consumers’ desire, in free com- 
petition, regardless of the worthiness of new desires 
against old, or of the shifts of production and there- 
fore employment, with their social consequences. 
The economist rightly studies these when they happen, 
but he is not dogmatic about them not being allowed 
to happen at all in just that way on account of the 
social disturbance or degradation of non-economic 
values which they may involve. It is truly a “ no- 
man’s land” for it is rarely that the functions of 
government begin until a vested problem exists. 
Especially in Britain we do not anticipate—‘ Don’t 
worry: it may never happen.” Problems with us 
are usually called “ academic ”’ until we are “ going 
down for the third time.” It is a maxim of political 
expediency not to look too far ahead, for it is declared 
that one will always provide for the wrong con- 
tingency. The national foresight over wireless was 
exceptional, and it has to be contrasted with the 
opportunist treatment of the internal combustion 
engine. In reply, it can, of course, be urged that no 
one can foresee just how a scientific idea will develop 
until it is tried out, rough and tumble, in economic 
society, and to make anticipatory rules may even 
hinder its development. 

It is rightly stated that the training of the scientist 
includes no awareness of the social consequences of 
his work, and the training of the statesman and 
administrator no preparation for the potentiality 
of rapid scientific advance and drastic adjustment due 
to it, no prevision of the technical forces which are 
shaping the society in which he lives. The crucial 
impact is nobody’s business. 

When the research worker lifts his attention from 
his immediate pursuit and contemplates its hinter- 
land, he has three possible areas of thought. He may 
dwell upon its practical applications and seek to 
make them as immediate and realistic as possible ; 
moved by the desire not to be merely academic, he 
may return to his task, to focus his attention primarily 
on what is likely to be of practical utility, rather 
than on what is intellectually intriguing. Or he 
may think of its ultimate social consequences, and 
speculate on the shifts in demand, the unemployment, 
the loss of capital, the ultimate raising of the standard 
of life that may result—in other words, he may 
engage in economic prevision and social and political 
planning for the results of his efforts. Or, in the 
third place, he may listen and watch for hints from 
other fields of scientific study which may react upon 
his own, and suggest or solve his problems. I do 
not attempt to give these priority. Economic and 
political prevision is the most difficult and precarious, 
because it needs a technique different from his own, 
and is not given by the light of nature. Specialist 
scientists have no particular gifts for understanding 
the institutional processes of social life and the 
psychology of multiple and mass decisions. It is a 
tortuous and baffling art to transmute their exact 
findings into the wills and lives of unscientific millions. 
But quite a number engage in the pursuit, and have 
not much greater aptitude as amateur ministers of 
foresight than statesmen would have in planning 
research. Fewer are skilled, however, in what should 
be the most appropriate auxiliary to their work—the 
synthesising of scientific knowledge. _ The more 
penetrating they are in their main pursuits, the less 
may they absorb through analogy or plain intimation 
from outside. 

I do not, then, pretend to dogmatise as to how far 
the scientist should become a social reformer. One 
physicist welcomes the growing sense of social 
responsibility, among some scientists at least, for the 
world the labours of their order have so largely 
created, though he deplores that in this field they are 
still utterly unscientific. Then another great autho- 
rity, Sir Henry Dale, declares that it is the scientists’ 
job to develop their science without consideration 
of the social uses to which their work might be put. 


I have long watched the processes by which the 
scientific specialist ‘‘ makes up his mind ”’ in fields 
of inquiry outside his own. It seems still a matter 
for investigation whether the development of a 
specialist’s thinking on balance impairs or improves 
the powers of general thinking compared with what 
they might otherwise have been. We do not know 


the kind or degree of truth that may rest in Anatole 
France’s aphorism : 


“The worst of science is, it 





stops you thinking.” Perhaps this was more subtly 
expressed in the simpler words of the darkie mother : 
“Tf you haven’t an education, you've jest got to use 
yoh brains.” 

My own experience is that when the attempt to 
deal with social consequences is made, we quickly 
find ourselves either in the field of larger politics 
debating the merits of the three prevalent forms of 
State Government, or else performing miracles with 
fancy currencies and their blue prints reminiscent of 
the chemical engineer. 


MACHINERY AND EMPLOYMENT. 


I do not propose to go over all the ground, so old, 
so constantly renewed, as to the effect of machinery 
upon employment. It is known as an historical 
induction that in the long run it makes more employ- 
ment than it destroys, in providing work in making 
the machinery, in reducing price so that far greater 
quantities of the commodity concerned may be con- 
sumed, and in enabling purchasing power to be 
diverted to increase other productions. It has even 
facilitated the creation of a larger population, which, 
in turn, has provided the new markets to work off 
the additional potentiality of the machinery. It 
does all this in ‘“‘ the long run,”’ but man has to live 
in the short run, and at any given moment there may 
be such an aggregation of unadjusted “ short runs ” 
as to amount to a real social hardship. Moreover, it 
comes in this generation to a people made self- 
conscious by statistical data repeated widespread 
at frequent intervals, and to a people socially much 
more sensitive to all individual hardship and vicissi- 
tude which is brought about by communal advance. 

There are two important aspects of the change 
induced by science which are insufficiently realised, 
and which make a profound difference to the direc- 
tion of thought and inquiry. The first I will call 
the “balance of innovation” and the second the 
“safety valve’ of population. 

The changes brought by science in economic life 
may be broadly classified as the ‘‘ work creators ” 
and the ‘‘ work savers.”’ The latter save time, work, 
and money by enabling the existing supply of par- 
ticular commodities to be produced more easily, 
and therefore at lower cost, and finally at lower 
prices. More important, however, is the invention of 
quite new objects of public demand, which may be 
desired in addition to the supply of old ones. This 
brings together released labour and released pur- 
chasing power in the most decisive way. The most 
orderly and least disturbing phases of progress will 
be found when these two types of innovation are 
reasonably balanced. 

A natural increase of population is the best shock 
absorber that the community can possess, especially 
if accompanied by an extension of territory such as 
the United States enjoyed in the constant westward 
movement of the frontier in the nineteenth century, 
or Britain in the period of overseas emigration. 

Now the problem before all western industrial 
countries is the fact that their populations are shortly 
becoming stationary (and then will begin to decline 
noticeably), and this safety valve of increasing 
population will no longer be available. Every transfer 
of per capita purchasing power to new directions must 
then be a definite deduction from the old directions, 
no longer made good by the steady increase in the 
numbers demanding less per head from those old 
sources. The impact of science upon a stationary 
population is likely, ceteris paribus, to be much more 
severely felt than upon a growing population, because 
the changes of direction cannot be absorbed by the 
newly directed workers. 

We have thus the first difficulty, that of a static 
total demand, the second, that the safety valve of new 
industrial entrants is becoming smaller, but a third 
difficulty comes from the present tendency of that 
class. A stationary elderly population must be very 
inflexible to change, but a stream of new young life, 
even if it is to be smaller, would give the opportunity 
for just that change of direction, in training and 
mobility, which society needs. But unfortunately in 
practice this does not now seem to be very adaptable. 
For we learn from certain unemployment insurance 
areas that while the older people will willingly take 
jobs at wages a few shillings in excess of the unem- 
ployment relief, the younger men are more difficult. 
For every one that will accept training under good 
conditions to suit them for eligible work, ten may 
refuse, and the number who will not go any distance 
to take work at good wages is also in excess of those 
who do. Attachment to place for older people is 
understandable, and has been accentuated by housing 
difficulties—one learns of miners unemployed in a 
village where the prospects of the pit reopening are 
negligible, while at the same time only 20 miles away 
new miners are being created by attraction from 
agriculture to more extended workings in their area. 
The very social machinery which is set up to facilitate 
change or to soften dislocation aggravates the evil. 
The first two difficulties are unalterable. This third 
difficulty is a subject for scientific examination. 

So much for the effect of change of any kind upon 
employment. Now let us narrow this to scientific 
changes. At any given moment the impact of science 
is always causing some unemployment, but at that 
same time the constructive additional employment 
following upon past expired impacts is being enjoyed. 
But it is easy to exaggerate the amount of the balance 





of net technological unemployment. For industrial 
disequilibrium arises in many ways, having nothing 
whatever to do with science. Changes of fashion, 
exhaustion of resources, differential growth in popula- 
tion, changing customs and tariffs, the psychological 
booms and depressions of trade through monetary 
and other causes, all disturb equilibrium, and therefore 
contract and expand employment in particular places. 
Our analytical knowledge of unemployment is bring- 
ing home the fact that, like capital accumulation, it 
is the result of many forces. A recent official report 
indicated that a quite unexpected amount or per- 
centage of unemployment would be present even in 
boom times. We know already that there may be a 
shortage of required labour in a district where there 
is an 8 or 10 per cent. figure of unemployment. So, 
in this country there may well be a million unem- 
ployed in what we should call good times—it is part 
of the price we pay for the high standard of life 
secured by those who retain employment. For a 
level of real wage may be high enough to prevent 
everyone being employable at that wage-—although 
that is by no means the whole economic story of 
unemployment. Of this number probably 200,000 
would be practically unemployable on any ordinary 
basis—the “ hard core ”’ as it is called. Perhaps seven 
or eight hundred thousand from the perpetual body, 
changing incessantly as to its unit composition, and 
consisting of workers undergoing transition from job 
to job, from place to place, from industry to industry, 
with seasonal occupations—the elements of “ fric- 
tional”? unemployment through different causes. 
Out of this number I should hazard that not more than 
250,000 would be unemployed through the particular 
disturbing element of net scientific innovation. This 
is the maximum charge that should be laid at the door 
of science, except in special times, such as after a 
war, when the ordinary application of new scientific 
ideas day by day has been delayed, and all the post- 
poned changes tend to come with a rush. At any 
given moment, of course, the technological unemploy - 
ment that could be computed from the potentiality 
of new processes over displaced ones appears to be 
much greater. But such figures are gross, and from 
them must be deducted all recent employment in 
producing new things or larger production of old 
things, due to science. If we are presenting science 
with part of the responsible account of frictional 
unemployment at any moment, it will be the total 
technological reduction due to new processes and 
displacement due to altered directions of demand, 
less the total new employment created by new objects 
of demand. This has to be remembered when we are 
being frightened by the new machine that does with 
one man what formerly engaged ten. Perhaps birth 
control for people demands ultimately birth control 
for their impedimenta. 

Now let us look at displaced labour and the costs 
of it. In the abstract it might be deemed proper that 
before the net gains of a new industry are computed 
or enjoyed it should bear the burdens of the social 
dislocation it causes by its intrusion into society. In 
practice it would be difficult to assess its liability under 
this head, and in fact even if it could be determined, 
new industries have so many pioneer efforts and losses, 
so many failures, so many superseded beginnings, that 
it might well be bad social policy to put this burden 
upon them, for they would be discouraged from 
starting at all, if they had to face the prospect of such 
an overhead cost whatever their results. It would, 
of course, be theoretically possible to put a special 
levy on those new industries that turned out to be 
profitable, and to use it to relieve the social charges of 
dislocation of labour. But much the same argument 
could be used for the relief of obsoletism of capital. 
In any case, the prevailing sentiment is rather to 
encourage developing industries, than to put special 
burdens upon them, in order that the fruits of science 
may be effectively enjoyed by society with as little 
delay as possible. 

In the upshot, therefore, the injuries to labour, 
though not to capital, are regarded as equitably 
a charge to be borne by society in general through 
taxation, and to be put upon neither the causing 
nor the suffering business unit. And it may well be 
assumed that taken throughout, the gains of society 
as a whole from the rapid advance are ample enough 
to cover a charge for consequential damages. But 
society is not consciously doing anything to regulate 
the rate of change to an optimum point in the net 
balance between gain and damage. 


ConTROL OF Bic BUSINESSES. 


The willingness of society to accept this burden 
is probably mainly due to the difficulty of fairly 
placing it, for we find that when it can actually be 
isolated and. the community happens fortuitously 
to have a control, or the workers a power to induce, 
it will be thrown, not upon the attacking industry, 
if I may so call it, but upon the defender. ‘Thus, n 
the United States recently, the price of consent to 
co-ordinating schemes made for the railways to reduce 
operating expenses, has been an agreement on this 
very point. If staff is dismissed, as it was on a large 
scale in the depression, because of fewer operations 
and less stock in consequence of reduced carriage 
through the smaller volume of trade, or through 
road and sea competition, no attempt is made to 
put any of the social cost upon the railways, and the 
dismissed staff become part of the general unem- 

















Sepr. 11, 1936 


THE ENGINEER 


253 











ployed. But if the self-defence of the companies 
against competition takes the form of co-operation 
with each other to reduce operations and stock, 
and, therefore, costs, any resultant dismissals are 
made a first charge upon them. The agreement is 
elaborate, and has the effect of preventing any 
adjustments which an ordinary business might 
readily make when it throws the burden on society, 
unless those adjustments yield a margin of advantage 
large enough to pay for their particular special 
effects. Thus, the rapidity of adjustment to new 
conditions, not to meet the case of higher profits to 
be made at the expense of workers, but rather to 
obviate losses through new competition, is materially 
affected, and a brake is put upon the mechanism 
of equilibrium in this industry which does not exist 
in its rivals, or in any others where the power exists 
to throw it upon the community. A similar provision 
exists in the Argentine, and it is imposed by Act of 
Parliament in Canada, but as one of the concerns 
is nationally owned, and the current losses fall upon 
the national budget, its charge is really socially 
borne in the end. In this country such provisions 
were part of the amalgamation project of 1923, and 
of the formation of a single transport authority in 
London in 1933, and, therefore, did not arise through 
steps taken to meet new factors of competition. 
But the opportunity for their imposition came when 
rights to road powers and rights to pooling arrange- 
ments were sought by the railways—both of them 
adjusting mechanisms to minimise the losses due to 
the impact of new invention—and this was clearly a 
specialised case of keeping the burdens off society. 
In the case of the electricity supply amalgamation 
of 1933, brought about for positive advantages rather 
than in defence against competition, similar provision 
was made, and parliamentary powers for transfers 
to gas and water undertakings, also not defensive 
against innovation, have been accompanied by this 
obligation. In the case of such uncontrolled businesses 
as Imperial Chemicals and Shell-Mex, rationalising 
to secure greater profits, rather than fighting rear- 
guard actions to prevent losses, obligations to deal 
with redundancies had been voluntarily assumed. 
In such cases the public obloquy of big business 
operations inimical to society can be a negative 
inducement, but some freedom from radical com- 
petition in prices provides a positive power to assume 
the burden initially, and pass it forward through 
price to consumers, rather than back against share- 
holders. The third ease, however, of making it a 
net charge on the improved profits, is quite an 
adequate outlet. If the principle of putting this 
particular obstacle in the way of adjustments to 
meet new competition (as distinct from increasing 
profits) is socially and ethically correct, it is doubtful 
whether it is wisely confined to cases where there is 
quite fortuitously a strategic control by public will. 


Tarpy INNOVATION. 


So far I have treated the problem of innovation 
as one of uneconomic rapidity. But there is another 
side—that of improvident tardiness. Enormous 
potentialities are seen by scientists waiting for 
adoption for human benefit, under a form of society 
quicker to realise their advantage, readier to raise 
the capital required, readier to pay any price for 
dislocation and to adjust the framework of society 
accordingly. A formidable list of these potentialities 
can be prepared, and there is little doubt that with 
a mentality adjusted for change, society could 
advance much more rapidly. But there is a real 
distinction between the methods of adopting whatever 
it is decided to adopt, and the larger question of a 
more thoroughgoing adoption. In proportion as 
we can improve the impact of the present amount of 
innovation, we can face the problem of a larger 
amount or faster rate. Unless most scientific dis- 
coveries happen to come within the scope of the 
profit motive, and it is worth someone’s while to 
supply them to the community, or unless the com- 
munity can be made sufficiently scientifically minded 
to include this particular demand among their general 
commercial demands, or in substitution for others, 
nothing happens—the potential never becomes 
actual. It has been computed that a benevolent 
dictator could at a relatively small expense, by 
applying our modern knowledge of diet, add some 
2in. to the average stature and 7 Ib. or 8 lb. to the 
average weight of the general population, besides 
enormously increasing their resistance to disease. 
But dictators have disadvantages, and most people 
prefer to govern their own lives indifferently, rather 
than to be ideal mammals under orders. To raise 
their own standard of scientific appreciation of facts 
is the better course, if it is not utopian. 

Scientists see very clearly how, if politicians were 
more intelligent, if business men were more dis- 
interested and had more social responsibility, if 
governments were more fearless, far-sighted, and 
flexible, our knowledge could be more fully and 
quickly used to the great advantage of the standard 
of life and health—the long lag could be avoided and 
we should work for social ends. It means, says Mr. 
Julian Huxley, “the replacement of the present 
socially irresponsible financial control by socially 
responsible planning bodies.” Also, it obviously 
involves very considerable alterations in the structure 
and objectives of society, and in the occupations and 


study of the literature of planning shows that it 
deals mainly with planning the known, and hardly at 
all with planning for changes in the known. Although 
it contemplates “‘ planned ’”’ research, it does not 
generally provide for introducing the results of new 
research into the plan, and for dealing with the actual 
impact—the unemployment, re-direction of skill and 
location, and the breaking of sentimental ties that 
distinguish men from robots. It seems to have not 
many more expedients for this human problem than 
our quasi-individualist society with its alleged 
irresponsibility. It also tends to assume that we can 
tell in advance what will succeed in public demand 
and what will be superseded. There is nothing more 
difficult, and the attempt to judge correctly under 
the intellectual stimulus of high profits and risk of 
great losses is at least as likely to succeed as the less 
personally vital decision on a committee. I am not 
here examining the economics of planning as such, 
but only indicating that it does not provide auto- 
matically the secret of correct prevision in scientific 
innovation. 


Economics AND SocIety. 

The impact of economic science upon society to-day 
is intense and confusing, because, addressing itself 
to the logic of various sets of conditions as the likely 
or necessary ones according to its exponents’ predi- 
lections, it speaks with several voices, and the public 
are bewildered. Unlike their claims upon physics 
and mathematics, since it is dealing with money, 
wages, and employment, the things of everyday, 
they have a natural feeling that it ought to be easily 
understandable and its truth recognisable. Balfour 
once said, in reference to Kant, “‘ Most people prefer 
a problem which they cannot explain, to an explana- 
tion which they cannot understand.” But in the 
past twenty years the business world and the public 
have become economics-conscious, and dabble daily 
in index numbers of all kinds, and the paraphernalia 
of foreign exchange and statistics of economic life. 
The relativity of economic principle to national 
psychology baffles the economists themselves, for it 
can be said truly at one and the same time, for 
example, that confidence will be best secured by 
balancing the Budget and by not balancing it accord- 
ing to public mentality. The economics of a com- 
munity not economically self-conscious are quite 
different from those of a people who watch every sign 
and act accordingly. Thus the common notion that 
economics should be judged by its ability to forecast 
(especially to a particular date) is quite fallacious, 


5) 


and believed, must 
destroy itself, inasmuch as the economic conduct 
involved in the forecast is different after the forecast 


for the prophecy, if “ true’ 


from what it would have been before. The paradox 
is just here, for example: if a people are told that 
the peak of prices in a commodity will actually be on 
June 10th, they will all so act that they anticipate 
the date and destroy it. Economics, thoroughly 
comprehended, can well foretell the effects of a ten- 
dency, but hardly ever the precise date or amount 
of critical events in those effects. The necessity for 
a concentration upon new theoretical and analytical 
analysis, and upon realistic research, is very great. 
But so also is the need for widespread and popular 
teaching. For a single chemist or engineer may by 
his discovery affect the lives of millions who enter 
into it but do not understand it, whereas a con 
ception in economic life, however brilliant, generally 
requires the conformity of the understanding and 
wills of a great number before it can be effective. 

But not alone economics ; if the impact of science 
brings certain evils they can only be cured by more 
science. Ordered knowledge and principles are wanted 
at every point. A suggestion has been made for an 
inventions clearing house, to “‘co-operate the scientific, 
social, and industrial phases of invention, and to 
reduce the lag between invention and application,” 
managed by a committee of scientists and a com- 
mittee of industrialists and bankers. The proposal 
came to me from New York, but London was to be 
the home of the organisation, which was to adopt a 
code of ethics in the interests of inventors, industry, 
and social progress. The systems of to-day, evolving 
over two thousand years, are rooted in individualism 
and the relations between individuals. But the rela- 
tions of society to-day are not predominantly indi- 
vidual, for it is permeated through and through with 
corporate relations of every kind. Each of these 
works over some delegated area of the individual’s 
choice of action, and evolves a separate code for the 
appropriate relationship. The assumption that 
ethical questions are decided by processes which 
engage the individual’s whole ethical personality is 
no longer even remotely true. The joint stock com- 
pany may do something, or refrain from doing some- 
thing, on behalf of its shareholders, which is a limited 
field of ethics, and may but faintly resemble what 
they would individually do with all other considera- 
tions added to their financial interests. The whole 
body of ethics needs to be reworked in the light of 
modern corporate relations, from Church and com- 





pany, to cadet corps and the League of Nations. 








THE problem of the design of the coolers of rapid 
railcars of the eight-wheeled kind, equipped with 
engines of more substantial output, consists in the 
fact that it is necessary to abstract by the cooling 
water of the engine a quantity of heat of considerable 
magnitude, notably a quantity of calories in propor- 
tion with the engine output, whilst at the same time 
the space available is very limited, so that a special 
design has to be employed. Other requirements are 
low weight and adaptability to the service conditions 
of the railear, and accordingly it is only possible to 
employ a cooler of the radiator type fitted with 
artificial draught. 
Coolers of the ribbed or of the lamimated type are 
usually employed. The cooling water flows through a 





Tests on Railcar Coolers. 


By ANDREW KOVATS. 


bunch of pipes which are fitted outside with a great 
number of plates of large area and the air is driven 
through between the plates by a fan. The heat trans- 
mission factors between the various media—water, 
air—and the surfaces in contact are sufficiently well 
known from various measurements, and a great 
deal of experimental data is available for complete 
coolers, whilst the quantity of air supplied by the 
fans can likewise be ascertaimed easily. Thus it 
would seem as if the calculation and design of the 
coolers of railcars did not present any special problems, 
because only known elements have to be brought 
into suitable harmony. 

When Ganz and Co. who were pioneers in the 
field of the construction of railcars, began the con- 
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struction of high-speed eight-wheeled railcars they 
already possessed ample experience on the basis of 
the cooling equipment of railcars for local traffic. 

The cooling equipments of certain railcars of greater 
output constructed by other firms were also known, 
although it was not possible to use the equipments of 
the latter as a model, because they were of very large 
size, since they served cars of a relatively more heavy 
design, and in the case of the much more compact 
Ganz cars it was necessary to economise space and 
weight in a greater degree. When the first cars, the 
cooling equipment of which was constructed on the 
basis of the experience referred to, came to be tested 
it appeared that the cooling equipment was not 
sufficient for abstracting the quantity of heat which 
had been determined at the brake bench tests of the 
engines, although the various elements—cooler, 
fan, &c.—when tested separately, were found to 
correspond to the calculation. 

It was evident that these elements, when mutually 
co-operating, were influencing each other in such a 
manner that the heat abstracting capacity of the 
whole equipment diminished, and, moreover, certain 
circumstances were experienced on the moving car 
which were interfering with the operation of the fan. 

This last-named fact has been easily ascertainable 
by means of air flow measurements carried out on the 
moving car, and it appeared that the air eddies set 
up inside the “apron” surrounding the lower part 
of the car and the track greatly diminished the 
quantity of air supplied by the fan. It has been 
found possible to obtain an improvement by means of 
slots cut into the apron by which the inflow and out- 
flow of the air is guided (see Fig. 1), but this has not 
yet been satisfactory. It was also found that owing 
to the vibration of the car the water was agitated in 
the water tank and consequently carried a great 
deal of air with it, whereby heat transmission was 
diminished. This defect has been eliminated by the 
employment of baffle plates. 

Even with these improvements, however, the 
cooling equipment was not satisfactory, and it was 
finally necessary to employ larger cooling: surfaces 
and larger fans in order to ensure completely satis- 
factory operation. Partly in order to determine the 
causes why the known data and calculations did not 
correspond to the actual results and partly in order 
to ensure that full and completely safe data should be 
available which would enable a cooling equipment 
to be designed which was not only suitable, but also 
the most economical, Ganz and Co., Ltd., deter- 
mined that they would not be content with testing 
the individual elements, but would perform tests at 
which the operation of the whole equipment as well 
as of its various members could be checked under 
circumstances similar to those arising when the 
equipment operates in the railear. Moreover, it was 
desired that these tests should not be confined to a 
given type, but that it should be possible to measure 
the mfluence of all the factors, so that it should be 
possible to use the results as a basis for future design 
work. An eight-wheeled rapid railcar in course of 
manufacture at the works has been employed for the 
tests. - Before beginning to describe the tests we wish 
to sum up in short the relations between the various 
factors figuring in cooling plants. 

It is well known that the quantity of heat (Q 
expressed in kilogramme-calories per hour) abstracted 
by a cooler is defined by the following formula :— 


Q=k.F.At (1) 


in which formula k is the heat transfer coefficient 
expressed in kilogramme-calories per square metre 
per hour per degree Cent., F is the surface area of the 
cooler in square metres, and At is the mean tem- 
peratue difference between the two agents in degrees 
Cent. 

The heat transfer coefficient k can be calculated 
from the following formula :— 
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in which formula 
a, is the heat transfer factor at the surface in con- 
tact with one medium (air), 
jf; is the surface area in contact with one medium 
(air), 
a, is the heat transfer factor at the surface in con- 
tact with the other medium (water), 

f, is the surface area in contact with the other 

medium (water), 

J; is the cross section of the material (metal) con- 
ducting the heat from one heat transmission 
surface to the other, 

is the thickness of the material (metal) con- 
ducting the heat from one heat transmission 
surface to the other, 

. is the heat conduction factor of the material 

(metal) conducting the heat from the one heat 
transmission surface to the other. 
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The factors « are, however, not constant figures, 
but depend in great degree on the flow velocity of the 
medium in contact with the surface. In the case of a 
medium in contact in a thin layer the heat transmission 
varies approximately as the square root of the speed. 
The formule giving the best approximation are the 
following :— 


1,=24+10 VO. 


(3) 





for water and metal 
&%& = 4500. / Uwater + (4) 

In accordance herewith the employment of flow 
speeds as high as possible would be-desirable from the 
point of view of the dimensions of the cooler, whilst, 
on the other hand, the external and internal resistance 
of the cooler increases in proportion to approximately 
the square of the flow speeds, whereby the power 
taken by the fan supplying the air and by the pump 
effecting the circulation of the cooling water are 
greatly increased. It is accordingly necessary to find 
the most economical limit between the two opposing 
factors (see diagram Fig. 9). 

As will be seen below, air velocities of about 8 m. 
to 1lm. per second and water velocities of about 
0-3m. to 0-5m. per second represent the limits 


‘within which the work expended for producing the 


fiow speed still remains within permissible limits. 
In the case of such conditions the ratio of the heat 
transmission coefficient «,:%, is about 1:30, and 
accordingly in order to utilise the heat transmission 
surface in the best way it is advisable to construct the 
cooler so that the proportion of the surfaces in contact 
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with the air and with the water should correspond 
approximately to the ratio stated above. 

Fig. 2 shows a sketch of an element of the cooler 
with the equivalent surface areas. The heat con- 
duction coefficient of the metal is relatively so high 
that even the réle of the smallest cross section 
(fs on Fig. 1) is insignificant. 

The programme of the tests to be effected will now, 
taking the above into account, shape out as follows :— 

(a) It is necesasry to ascertain the variation of the 
heat transmission coefficients and their exact figures 
expressed as a function of air and water velocities. 

(6) The internal and external resistance of ‘the 
coolers should be determined. By external resistance 
is meant the resistance against the air supplied by the 
fan, whilst in the case of the internal resistance it is 
not only the resistance in the cooler, but that arising 
in the whole pipe system of the cooling water that has 
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to be considered, seeing that the velocity of the cooling 
water is determined by the resistance of the whole 
system. 

(c) It is necessary to determine the output and the 
power absorbed by the fan and by the cooling water 
pump as functions of the resistances (back pressures) 
set up and of the various speeds. The output of the 
fan should be determined when it is assembled with 
the cooler and, moreover, the influence of its being 
built into the car and of the air eddies set up during 
travel should also be taken into account. 

The question may also arise whether in the case of 





this question altogether on the basis of simple 
mathematical relations. 

The quantity of heat removed with the cooling 
water is, at the highest degree of fuel admission of the 
engine, approximately proportionate to the speed of 
the engine. On the other hand, in the case of the 
centrifugal pump, as well as in the case of the fan, 
the pressure varies in proportion to the square of the 
speed, whilst the quantity supplied varies in propor- 
tion with the speed itself. However, it is according 
to a similar characteristic that the external as well 
as the internal resistance of the cooler, as well as the 
resistance of the pipe line, also vary as functions of the 
quantity of air and water, respectively, flowing 
through them, and accordingly the speed of flow of 
the air and of the water will always be proportionate 
to the speed of the engine, to its output, and to the 
maximum quantity of heat to be abstracted (see 
Fig. 3). As now the coefficients of heat transmission 
are only varying in proportion to the square root of 
the speed, it follows that according to formula No. 1 
the heat abstracting capacity of the cooler at the 
same At does not diminish in a greater degree than 
the quantity of heat to be actually abstracted. In 
other words, a cooling equipment which is suitable at 
the maximum speed and output will in the case of 
mechanical drive also be suitable likewise in the case 
of all lower engine speeds also. Moreover, it will even 
appear as an advantage of the mechanical drive that 
at lower speeds the heat abstracting capacity 
diminishes, because thus excessive cooling of the 
engine will be avoided, which is very advantageous 
from the point of view of the heat stresses to which 
the cylinders and cylinder heads are exposed. 


DESCRIPTION OF THE TEST. 

In the first place, it was necessary to determine the 
water and air velocities which it was possible to 
employ in order that those limits should be known 
within which the other tests would have to be 
effected. 

In order to determine the circulation speed of the 
cooling water the measurement was taken on the 
railcar itself. The cooling water pump of the Diesel 
engine was connected to suit the normal service con- 
ditions, i.e., the pump was forcing the coolmg water 
drawn from the cooling water tank through the 
engine, the pipe line and the cooler, back to the cooling 
water tank, but here it was not led back into the 
tank, but measured in a measuring vessel, whilst in 
the tank supplementary water was added in such a 
measure as to produce a stationary water level. In 
the meantime the pressures were checked at other 
points of the pipe line. 

The measurements have shown that at the highest 
speed a water velocity of 0-4 m. to 0-45 m. per second 
is produced in the coolers. The greatest part of the 


resistance falls to the share of the coolers; the 
resistance of the two coolers connected in series 
amounted to 3-6-4-5m. water column each. The 


resistance of one cooler can be expressed by the 
formula 20 v*water, in which Uwater is the flow velocity 
of the water in the cooling tubes. 


MEASUREMENT OF THE AIR VELOCITY. 


The measurement of the resistance of the cooling 
air was effected simultaneously with the taking of 
the characteristic of the fan. The cooler of the railcar 
mentioned was, together with the fan driving gear, 
assembled as shown on Fig. 4, 7.e., the relative position 
of the fan and of the cooler corresponded to the con- 
dition in actual service. The fan was driven by a 
single-phase motor, the speed of which it was possible 
to alter between wide limits, whilst the power taken 
up could be read on the instruments connected in 
series with it. 

An air duct of about 1 m. length was built in front 
of the cooler. Approximately in the middle part of 
this air duct, i.e., at the place where the flow of air 
was of parallel direction, the quantity of the air 
flowing through was determined by means of the 
measurement of velocity. The measurement of 
velocities was effected by means of an anemometer 
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mechanical drive, where the speed of the centrifugal 
pump circulating the cooling water and that of the 
fan supplying the air varies in proportion to the speed 
of the engine, less favourable conditions may not 
perhaps be set up at a smaller engine speed than 
those existing at the highest speed of the motive 
engine. It has proved, however, possible to eliminate 


VIEW IN DIRECTION (ix. 
OF ARROW A ‘i 
Tests 


at thirty points. In order to determine the resistance 
of the radiator it was necessary to measure the air 
pressure directly in front of and behind the cooler, 
this measurement likewise being effected on closely 
spaced places of measurement. Measurement of 
pressure was effected by means of a neutralised 
measuring tube, i.e., by means of a tube carrying @ 
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closing cap of spherical shape on its head, on the side 
of which a number of holes were arranged in such a 
manner as to eliminate any difference of pressure 
caused by the flow. The air resistance curve 
of the cooler is shown in Fig. 3. The resistance 
of the cooler mounted in the car could not be deter- 
mined by direct measurement, but measurements of 
pressure effected on the moving car have shown that 
below the apron, if provision is made for the suitable 
inflow of air, a drop of pressure corresponding to 
4-5 mm. water column will be set up at the maximum 
measured air supply. Accordingly, when determining 
the output of the fan, it is the curve traced in dotted 
lines on Fig. 3 which has to be taken into account. 


MEASUREMENT OF THE OUTPUT OF THE FAN. 


As already mentioned, the output of the fan was 
also determined, notably at different speeds, simul- 
taneously with the measurement already described. 
In order to obtain a complete idea of the characteristic 
of the fan, gradual throttling was produced by means 
of strips employed in front of the cooler, whilst 
measuring at the same time the pressure and quan- 
tity of the air also. In view of the relatively low 
difference of pressures no attention was paid to the 
variation of the density of the air, and thus the quan- 
tities of air shown in the diagrams relate to air 
of atmospheric pressure. 

These measurements show that in the direction 
towards increasing quantities of air or increasing air 
velocities the curves are dropping more rapidly than 
in the case of a freely operating fan, and that the 
efficiency of the fan also is much worse than that of 
fans of a similar type operating in free ducts. The 
reason of this deterioration has been cleared up by 
another measurement in which the distribution of the 
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pressure in the space between the fan wing and the 
cooler has been accurately measured (see Fig. 5). 
It is true that during this last-named measurement 
the direction of the air flow was the opposite, .e., the 
fan drove the air through the cooler, but similar 
inequalities were noticeable, although in a slightly 
smaller degree in the case of the original arrangement 
as well. On Fig. 5 the boundaries of areas of equal 
pressure are denoted by isobars, the mean pressure 
being indicated 1-0 p. The inequality of pressures is 
caused, not only by the hub of the fan, but also by the 
baffle effect of the laminations of the cooler. 

The picture of the distribution of pressure supplies 
an explanation for the diminution of the fan output, 
whereby at the same time the deviation of the whole 
cooling equipment from the calculated figures is also 
cleared up. Notably in consequence of the mutual 
relation between the pressure p and the flow speed c, 
according to which 


corresponding to that in the railcar, but with one 
cooler only. 

As already mentioned in connection with the deter- 
mination of the resistance of the cooling air and of the 
output of the fan, the speed of the motor driving the 
fan was capable of being varied. The water circula- 
tion was produced by a special centrifugal pump which 
drew the water from the heating tank and delivered 
it through the cooler. The water leaving the cooler 
flows back into the heating tank, and it was there that 
it was possible to measure the quantity of the water 
flowing out by means of a measuring vessel. The 
control of the quantity of water was effected by means 
of a throttle valve inserted behind the pump. 

Heating was effected by means of steam which 
entered the water through a pipe projecting below 
the water level of the heating tank, and the quantity 
of which was controlled by means of the control valve. 
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The temperature of water in front and behind the 
cooler could be read off the thermometers mounted 
into the pipe line ; similarly the temperature of the air 
had also been measured in the measurmg duct in 
front of the cooler and behind the cooler, or, more 
properly speaking, behind the fan. 

In connection with the measurements it was neces- 
sary to observe those extreme values of air and water 
velocity as well as those of temperature difference 
that may occur in service in actual railcars. 

Thus taking such extreme figures into account, 
the limits established were for the water velocity, 
Vvater=0-1 m. to 0-5 m. per second; in the case 
of air velocity, vai-—=7-11 m. per second ; whilst the 
quantity of steam was regulated in such a manner 
that the temperature of the water flowing into the 
cooler should vary between 50 deg. and 90 deg. Cent. 
The sequence of the measurements was as follows : 
—First, the quantity of water was adjusted ; follow- 
ing this, the air velocity ; and, finally, by adjusting 
the quantity of steam, the temperature of the inlet 
water was adjusted. As soon as the stationary 
condition was reached readings were taken of the 
thermometers. The velocity of the air and of the 
water, and thereby the quantity flowing through per 
second, had already been determined at the occasion 
of the adjustment. After the first measurement had 
been completed (the measurement began with the 
lowest figure of each variable), it was the figure of 
one of the variables which was increased in the first 
place notably the temperature of the water, 1.e., 
of the quantity of heat introduced, whilst the quan- 
tity, 7.e., the velocity of the water and the air remained 
unchanged. 

After the measurements had been effected at, on 
the average, three different temperatures, a greater 
air velocity was obtained by raising the speed of the 
fan, whilst keeping the quantity of water, i.e., the 
water velocity, unchanged. Under these conditions 





cent. only, due to the inexactitude of the measure- 
ment of the air velocity. 

The difference of the mean temperature of the air 
and of the water supplies the figure A ¢ 


a4) _ (54) sia 
(9) — A) 4 - (7) 

When this figure is substituted into the equation (1) 
it is possible to calculate the heat transmission 
coefficient K relating to the surface F in contact 
with air. This latter surface amounted in the case 
of the cooler employed for the measurement to 106 
square metres. The figures of the heat transmission 
coefficient K are shown on the diagram, Fig. 7. 

An interesting circumstance is the mutual inter- 
section of the curves belonging to the various differ- 
ences of temperature. All curves are mutually inter- 
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secting at the air velocity of about 9-5 m., whilst, 
on the other hand, at this air velocity the variation 
of the heat transmission coefficient as a function of 
the water velocity approximates very closely the 
formula expressing proportionality with V eater 

The reason for the mutual intersection of the curves 
is that the variation of the various components of the 
heat transfer coefficient will also result in the dis- 
placement of the temperature drop. Approximately 
the temperature drop of the various surfaces, accord- 
ing to equation (2), Atgir, Atwater, will become 
adjusted according to the folldwing proportion— 


ay «fy - A tair=a9 - fe . A twater 
As accordingly on one side the drop of tempera- 
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the flow speeds are different in proportion with the 
differences of pressure at the various points of the 
cross section. Now it must be considered that the 
wings of the fan are made of aerodynamical profiles, 
the flow angle « of which is very small (see Fig. 6). 
Owing to the fact that the speed c is different at the 
various points of the cross section, the actual flow 
angle also differs substantially from the correct figure 
on which the design was based, and thus the output 
will necessarily have to become much worse. 


(5) 





OF THE Heat TRANSMISSION 
COEFFICIENT. 


When measuring the heat transmission coefficient 
the purpose aimed at was that within the extreme 
limits of values which may occur, the influence and 
actual value of all the variables should be determined. 
The measurements should be effected at different 
air velocities and water velocities (vair, Uwater, and 
at different temperature differences (A 2). 

The measurement, as appears from Fig. 4, was 
effected on a complete cooler built up together with 


DETERMINATION 


the admission of steam being varied likewise, the 
figures belonging to the various water temperatures 
were read off. At each occasion the measurements 
were repeated with on the average four different air 
speeds. 

Following this a higher water velocity was adjusted, 
and all the measurements were carried out in the 
manner described before. Of course, with the increase 
of the water and of the air velocity, constantly greater 
and greater quantities of heat had to be introduced 
into the water in the form of steam, because with 
growing velocity the heat transmission coefficient 
became increased likewise, and thus the quantity of 
heat abstracted at the same temperature differences 
also became greater. 

The quantity of heat abstracted by the cooler was 
obtained from the temperature difference between 
the inlet and outlet water (t;—t,)water, and from the 
quantity of water flowing -through (G, litres per 
second), by means of the formula 

Q (Calories per hr.) = (t,—tg)water G. 3600 (6) 

In order to check the results, the quantity of heat 
calculated from the quantity of air flowing through 
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ture is increasing, this side will become preponderant 
against the other one, and a displacement will take 
place in the capacity of heat abstraction. The latter 
will be in equilibrium at the point of intersection of 
the curves. 

If within the limits which can be employed in 
practice, the approximately proportionate increase of 
both factors, viz., of air velocity and water velocity, is 
taken into account, it will be possible in a given case, 
as, for instance, for the abstraction of 200,000 cal. 





and from its rise of temperature was also estab- 





the fan dismantled from a railcar, the arrangement 





lished. This figure showed a deviation by a few per 





of heat per hour in the case of the railcar mentioned, 
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to diminish the cooling surface according to the curve 
shown in the diagram, Fig. 9 (in this diagram also 
the cooling surface f has been expressed as the one 
which is in contact with the air). High speeds 
however, render high amounts of power consump- 
tion necessary, and will absorb an impermissible 
amount of energy from the useful output of the engine. 
On the other hand, the diminution of the flow speeds 
causes a rapid increase of the necessary surface, so 
that beyond a certain limit the saving in horse-power 
is no longer proportionate with the saving in weight 
caused by the larger cooler and by the space required 
by the same. Thus it is necessary to find the most 
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economic proportion between the two which in the 
given case was obtained with an air speed of about 
8 m. to 9m. per second. 

From the engine of 250 H.P. output of the Ganz 
eight-wheeled railears, and from the oil coolers, the 
cooling water abstracts a quantity of heat of about 
200,000 cal. per hour, and it is this quantity of heat 
that the coolers have to dissipate. The total surface 
of the two coolers employed (expressed as surface on 
the air side) is 212 square metres, whilst the frontal 
surface of these two cooler elements is only 0-78 
square metre each, and the whole cooling equipment 
only occupies 1-25 m. of length in the space below 
the underframe. Even with this low requirement of 
space, it has been possible by employing the most 
economic conditions selected on the basis of the tests 
to reduce the power consumed by the whole cooling 
equipment to about 50 per cent. of that consumed 
by the cooling equipments of rail cars of similar out- 
put previously constructed. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, August 14th. 


Union Harbours. 


REALISING at last that the warnings given it 
time after time by the shipping and commercial interests 
were genuine and fully justified, the Railways and Harbours 
Adminstration is i great efforts to extend the 
accommodation at the harbours of the Union, so as to 
cope with the steadily swelling volume of shipping making 
use of them, and the consequent great increase in the 
tonnage of imports and exports which has to be handled. 
The urgency of the position can be understood from the 
fact that recently every available quay berth at Port 
Elizabeth Harbour, including those under construction, 
was occupied, while at the same time every berth at the 
Table Bay Harbour, Cape Town, was occupied, and 
steamers were compelled to anchor in the Bay and await 
their turn. Should, as seems almost certain, further ships 
avail themselves of the vid Cape route, congestion and 
delays are bound to result. However, the Administration 
is now alive to the situation, and is making great, if belated, 
efforts. At East London the completion of the first 
1000ft. of the quay wall of the turning basin has enabled 
ships to make use of it, and the provision of precooling 
facilities is almost completed. The foundations of the 
No. 1 quay at Port Elizabeth have been constructed over 
a distance of 3300ft., and berths 1, 2, 3, and 4 have been 
completed. At Cape Town in the New Basin providing 
additional deep-water berthage the mass concrete topping 
of the quay wall has been placed. The new cargo 
shed for *‘ D ”’ berth has arrived on the site, and the new 
precooling store is well advanced. In the first four com- 
partments cork insulation has been laid and the installa- 
tion of machinery in the engine room is being proceeded 
with. Two new cranes are being erected in the New Basin. 
The framework has been assembled and workmen are busy 
putting in the rivets. The cranes are very much taller than 
any others in the docks. They will be able, with the extra 
height, to work more easily in ships having big superstruc- 
turesandtophampers. Cape Townwill soon have the biggest 
oil storage tank in South Africa. Owing to the increased 
bunkering trade of Table Bay Harbour, a new tank is 
being erected in the area set apart for oil tanks. It will 
be 119ft. in diameter and 44ft. high, and will have a 
capacity of 12,000 tons. 


Cape Town’s Electricity Scheme. 


The biggest excavation probably ever under- 
taken in South Africa for a single building is being made 
between the Cape Town Dock Road power station and the 
sea, for the new electric station. The foundations for the 
boilers and turbines have been sunk to rock where massive 
blocks of concrete have been cast. Excavations and founda- 
tions will involve an expenditure of £400,000. The excava- 











tion work is proceeding expeditiously. Two culverts are 
to be constructed for the circulating water. Orders have 
been placed in England for machinery amounting to over 
a million pounds. The cost of the present scheme will be 
£1,850,000, and for that two 42,000-kW machines and 
five boilers will beinstalled. The station hasto becompleted 
in two years, as it is anticipated that the present plant 
will be unable to cope with the winter load of 1938. And 
when that time is reached it will probably be found neces- 
sary to install three more machines which will complete the 
ultimate capacity of the station. The new power station 
is not expected to be effective for more than twenty years 
because, as the electricity engineers explain, ‘‘ the develop- 
ment that will take place between now and twenty years’ 
time will be such as to justify the plant being scrapped. 
No power station is planned to last more than fifteen years. 
There is nothing in the present power station that was 
installed in 1904 or 1916, and only two boilers are left 
that were erected in 1917. In twenty five years the con- 
sumption of power has doubled, and it is steadily increas- 
ing.” 


Johannesburg Increases Power Plant. 


The heavy increase in the rate of the demand 
for power during the last few months, owing to the rapid 
expansion of the city, both from the industrial and domestic 
angle, has made it necessary for steps to be taken for the 
installation of a further 20,000-kW generating set at the 
Jeppe-street station. The present plant, consisting of 
four 10,000-kW and one 15,000-kW sets, is barely suffi- 
cient to carry the load, even with the assistance of the 
Victoria Falls Power Company’s standby connection. 
The second 15,000-kW set will be in operation in a few 
months’ time, making the total of 70,000 kW of plant at 
Jeppe-street. The first 20,000-kW set was ordered some 
time ago, and it is expected will be in operation by the 
end of July, 1937, and the second 20,000-kW set now being 
considered by the Council will, it is hoped, be in operation 
by May, 1938. When this latter set is in operation, the 
Johannesburg station will have a capacity of 110,000 kW, 
and will be the third largest power station in the Union. 


Other Public Service Schemes. 


In July of last year the Bloemfontein ratepayers 
voted £110,000 for additions to the power station, but 
since then the continued increase in the demand for power 
and light has made it clear that the scheme would not meet 
the necessities of the town during the coming years, and 
it has been dropped. The ratepayers will now have two 
new schemes placed before them, and will probably be 
advised to accept one which will call for an expenditure 
of £218,000. It calls for one 7500-kW turbo set and two 
60,000 lb. to 75,000 lb. boilers and large extensions of 
buildings to meet future expansion. The scheme would 
take two years to complete, and, it is believed, will meet 
the needs of Bloemfontein for the next twenty years. 
The ratepayers of Salisbury, Rhodesia, recently decided 
to raise a loan of £75,000 for extensions to the electricity 
undertaking. The Butterworth Town Council is to place 
before the ratepayers an electricity scheme with oil engines 
to actuate the generators, an hydro-electric scheme having 
been abandoned owing to the increased cost following a 
long delay by the Provincial Authorities and the Elec- 
tricity Supply Commission. The town has also a water 
supply scheme, which will be submitted to the ratepayers 
at the same date. The Clacolan Town Council has adopted 
the consulting engineer’s report for the installation of two 
crude oil engines in place of two of the gas engines in the 
power station. After a long controversy, the Bethlehem 
ratepayers have decided to adopt the Electricity Supply 
Commission’s scheme and take power from that body. 
The town of Ladybrand has agreed to seek sanction to 
raise a loan for the erection of an electric lighting plant. 
The licence for the Victoria Falls and Transvaal Power 
Company to operate a hydro-electric plant at the Victoria 
Falls has now been granted. The work has tentatively 
been proceeding for some weeks past but it is anticipated 
that the contracts for the construction of the canal and 
other works will shortly be put out for tender. The town 
of Klerksdorp is embarking upon a water scheme for 
augmenting the domestic water supply. Anticipating a 
large increase in population, a scheme with a maximum 
demand of 15,225,000 gallons daily is considered necessary 
to meet the town’s needs. The scheme is calculated to 
cost £30,000. Brakpar’s £250,000 sewerage scheme has 
been approved by Mr. M. Lundie, consulting bio-chemist, 
who states: ‘‘ The situation of the proposed site of the 
disposal works and the method of disposal of the final 
effluent are unique in the history of sewage disposal in 
South Africa. I have no hesitation in stating that the 
proposed works will fully meet all the local requirements.” 


Large Undertakings. 


The Germiston Town Council has just agreed to 
raise a new loan of £500,000 for a programme of capital 
expenditure. Included in the objects are £90,000 for the 
acquisition of Johannesburg’s share in the Rand Airport, 
extensions of sewerage provision £323,500, and storm water 
drainage £46,950. A large new woollen factory is to start 
at Durban. The most up-to-date plant has been purchased 
and the factory is expected to start operating in about 
three months. Employment will be given to several 
hundreds. An order for £132,000 worth of railway saloons 
has been placed by the S.A. Railways with English firms. 
The order is for thirty-five saloons of composite type, 
providing for first and second-class accommodation. 
Twenty-two have been ordered from the Metropolitan- 
Cammell Carriage Works and thirteen from the Birming- 
ham Carriage and Wagon Works. Another new tug for 
the Union has just been launched from the yards of 
Lobnitz and Co., Renfrew, who have been builders of 
tugs and dredgers for many years. The tug’s overall 
length is 145ft. and her beam 33ft. Twin screws are driven 
by triple-expansion engines, developing 2500 1.H.P. A 
second tug is on the stocks at the same yard for the 
8.A.R. and H. The second blast-furnace for the Pretoria 
works of the S.A. Iron and Steel Industrial Corporation is 
now rapidly nearing completion, and is expected to be pro- 


ducing before the end of the year. The Chairman ‘of the | pared 


Corporation claims that since the works ‘started late in 





1934 the rails of various sections which have been rolled 
and sent out would reach, if laid end to end in a single 
straight line, from the Cape to Mafeking, or 730 miles. 
This is a dramatic way of presenting the Corporation’s 
activities. He also states that over 90,000 galvanised 
corrugated sheets were turned out in a single week. An 
entirely new industry is to be started in the Union, 
A. G. Morris and Co., Ltd., manufacturers of tracing 
linens, who have important factories in Australia and New 
Zealand, having decided to erect a factory at Cape Town. 
Approval has been given for the acquisition of two electric 
railcars and trailers for service on the Durban—Pietermaritz- 
burg section of the S.A, Railways. The railcars will be 
imported and equipped with air-conditioning plant and a 
buffet counter for light refreshments. It is proposed to 
run fast services, occupying not more than two hours, and 
with probably only one stop (Cato Ridge) between Durban 
and Pietermaritzburg. 


The Jubilee Exhibition. 


The Empire Exhibition which Johannesburg is 
holding to celebrate its fiftieth birthday is now well 
advanced towards completion for the opening, which takes 
place on September 15th. The Exhibition, as is to be 
expected from its cost, which is approaching to £500,000, 
is going to be by far the biggest effort ever made in South 
Africa. Among outstanding exhibits which hoid the atten- 
tion of visitors is that of the Chamber of Mines, which will 
be one of the chief features of the Exhibition, and is now 
rapidly approaching completion. The outstanding thing 
about the exhibit is the golden column, 200ft. high, which 
will represent the output of gold over three years. Among 
interesting branches of gold mining that will be featured 
are a 6-ton electric locomotive, the different kinds of rock 
formation of the Rand, and all types of support in use 
underground, also a large model of the Government 
Areas surface plant. The Crown Mines will show a close-up 
view of the work in the mines. A mural painting, 200ft. 
long, will give the visitor a good indication of the history 
of the Rand from the earliest to modern times, and will 
include such famous scenes as the proclamation of the 
goldfields. Another interesting feature will be an illus- 
tration of the development of rock drills between 1869 
and 1936. There will also be a working model of a reduc- 
tion plant, which will show in detail the process of gold 
extraction. A large collection of gold will be on view, and 
in the main hall there will be shown a collection of gold- 
bearing quartz, lent by Mr. S. H. Gordon, of Cape Town. A 
genuine stamp battery which bears the date 1887, and 
which was recovered from a Langloogte slimes dam, will 
also be on view. A boring mill, weighing 18} tons, has 
been installed in the heavy industry hall at the Exhibi- 
tion. This mill will be one of the heaviest exhibits in the 
machinery section. ‘The front end of the Union’s fastest 
locomotive, which was designed by Mr. A. G. Watson, 
chief mechanical engineer, has been manufactured in the 
Durban railway shops as an impressive exhibit for the 
Empire Exhibition. It is to be shown emerging from a 
tunnel. Known as the “16 E”’ class, this engine is em- 
ployed on the “ United Limited” and is credited with 
having attained a speed of 75 miles an hour on a trial run. 
Apart from the wheels, the casing of the cylinder and one 
or two other parts, all the rest of the parts are wooden 
dummies, beautifully executed by patternmakers. It took 
a month to complete, and, in its completed form, weighs 
6 tons. 


Base Metals of the Union. 


South Africa is on the eve of great developments 
as far as its base metal industry is concerned. For the 
first time in its history, the Government this year made 
£40,000 available for the development of the base metal 
resources of the Union. A Base Metal Development Com- 
mittee has been appointed, and is proceeding to establish 
a bureau of information. An official of the Department 
of Mines has been attached to the High Commissioner’s 
Office in London to investigate and report upon the 
world market and the price of base metals, and to find new 
markets. From the bureau persons interested in the 
development of base metals will be able to get reliable 
information in regard to any mineral, both as regards the 
best methods of development and the prospects of com- 
peting successfully in the world market. The Government 
is prepared to build railway lines to mineral deposits which 
may depend for their success on their ability to get to the 
markets. Government has also a scheme for helping 
small gold propositions in districts outside the Witwaters- 
rand area. They will be helped financially on a basis of 
work actually done in prospecting, developing, sampling, 
and transporting. Government is also conducting a survey 
of the coal deposits in Northern Natal, and after securing 
reliable information as to what they have got Government 
will consider how to bring the coal more effectively to the 
markets than at present. 


Rigid Frame Roof Trusses. 


What are claimed to be the first units of their kind 
to be fabricated and used in South Africa, although common 
in Europe and America, have recently been constructed 
by Mason Structural and General Engineers, Durban. They 
are solid web rigid frame roof trusses for the warehouse 
of a private firm. With a span of 44ft., they permit of 
uninterrupted floor spaces by the elimination of inter- 
mediate supports, being at the same time economical, 
both in initial cost and maintenance. Their factor of 
safety is 4, and with a centrally disposed load of 2} tons 
on a test span of 27ft., a spread of jin. was experienced, 
which disappeared after the removal of the load, in proof 
of the elasticity of the structure. 


Rand’s Water Consumption. 


A striking indication of the expansion of Johan- 
nesburg is the fact that the city is now using 10,000,000 
gallons of water a day—almost as much as a town like 
Port Elizabeth or East London uses in a month. Last 
month Johannesburg received 304,459,000 gallons from the 
Rand Water Board, an increase of 41,000,000 gallons com- 
with June, 1935. Johannesburg is now paying 
the Rand Water Board more than £200,000 a year for water. 
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Becker Coke Oven and By-Product Plant 
at Workington. 


No, II. 
(Concluded from page 231, September 4th.) 


|‘ our last article we described the W-D Becker coke 
oven plant, which was officially opened on Thursday 
September 3rd, at the works of the Workington Iron 
and Steel Company. We now pass to the by-product 
recovery plant, which, like the coke ovens, was designed 
and erected by the Woodall-Duckham Vertical Retort 
and Oven Construction Company (1920), Ltd., of 136-150, 
Victoria-street, London, 8.W.1, and incorporates the latest 
practice. 


Tue Gas CoLtectine System. 


The crude gas leaves the coke ovens through ascension 
pipes at the pusher side and passes into a welded steel gas 
collecting main. These are clearly shown in Figs. 9 and 
10 ante. One ascension pipe, lined with special insulating 
material, is provided for each oven, each pipe being fitted 
with a spray for liquor flushing. Sprays are also provided 
in the main at alternate ovens, Aen the collecting main is 
equipped at each end with a liquor sealed bleeder. From 
the collecting main the and liquor pass through a cast 
steel offtake into a suction main, which is supported on a 
steel bridge over the pusher track. This main terminates 
at a downcomer before the primary coolers. The flushing 
liquor, which runs in @ closed circuit, is returned at the 
downcomer to a liquor flushing and separating tank of 
some 36,000 gallons capacity. Two liquor flushing centri- 
fugal pumps, one electrically driven and one steam turbine 
driven, each having @ capacity of 42,000 gallons per hour 
and one acting as stand-by to the other, are provided. 
Special liquor strainers are placed after the pumps to 
prevent suspended matter reaching the sprays. gas 
pressure regulator, comprising a butterfly valve in the 
suction main controlled by a “ Reavell- ia’ governor, 
maintains a constant pressure in the gas main. 


Gas Cootine anp Tar EXTRACTION. 


From the ovens the gas passes to the primary coolers, 
which are of the vertical tube water cooled type. There 
are three coolers, two of which are normally in operation, 
with one stand-by. In these coolers the tar and the 
ammoniacal liquor are condensed. From the primary 


coolers the cooled gas is passed by the exhausters to a! 








Fic. 13—-TAR AND LIQUOR FLUSHING PUMPS 


range of Whessoe Woodall-Duckham electro-detarrers, 
shown in Fig. 15 on page 258. They are of the vertical 
tube, suspended wire electrode type and are three in 
number. Two are normally in operation with one as 
stand-by. They stand on the roof of a generator house, 
in which are installed two sets for generating the 30,000- 
volt high-tension electrical. current by the discharge of 
which the tar fog is precipitated in the detarrers. The 
drainage from the detarrers is passed into the tar and 
liquor separating tank. 


Tue By-propuct BuriLpines. 


The main by-product building is a steel-framed brick- 
panelled structure, the steel work being completely 
encased. It is divided by a partition wall into two 


sections. One section forms the exhauster and pump room 
and it contains.on a raised platform the exhausters, the 
gas and steam gauges and “ Reavell-Askania’”’ regulator, 
while on the ground floor the liquor flushing, tar and 
ammonia pumps, and air compressors are arranged. In 
this part of the building the floors are finished with red 








and black lazed tiles and the walls with a dado of 
white glazed tiles surmounted by a moulded beading. The 
portion of the walls above the dado is cemented and dis: 
tempered. The other section of the by-product building 
eae the sulphate house and store and contains the 
sulphate draining, arp neutralising, and bagging 
apparatus, the drain tables and contalteae being situated 
on a raised concrete platform curiae with acid-proof 
tiles or lead, as requi The remainder of this portion 
of the building has @ concrete floor, which acts as a 
sulphate store, the floor being at a suitable height above 
ground level for loading bags into railway vans. Two 
3-ton capacity hand-operated travelling cranes to operate 
in the exhauster and pump room and the sulphate room are 
provided. A water heater is installed to provide hot water 
for use in the centrifuges and for washing floors and 
platforms. The generator house for the electro-detarrers 
has @ similar finish to that of the exhauster room. A 
brick-built lime mixing and storage house is also provided 
adjacent to the ammonia still. 

As indicated in Fig. 16, there are two turbo exhausters. 
They are of B.T.H. design and each is capable of passing all 
the gas produced at the ovens and deliver it against a maxi- 
mum pressure of 34 Ib., when running at a speed of about 
6000 r.p.m., the normal working pressure being about 
2}1b. One exhauster is normally in operation, the other 
serving as a stand-by unit. Each is direct coupled to a 
B.T.H. steam turbine, operating with steam at 150 Ib. 
per square inch and exhausting against a back pressure of 
15 lb. per square inch. In order to maintain constant 
suction at the gas inlet a ‘‘ Reavell-Askania’’ governor 
arranged to cone on the turbine of either exhauster 
is provided. There is also a controller for maintaining a 
constant pressure of 15lb. per square inch in the 
exhaust steam line. This low pressure steam is subse- 
quently used in the distillation of the ammoniacal liquor 
and the wash oil. 


AmmMoni4 SATURATORS AND AciIp SEPARATORS. 


The gas passes from the electro-detarrers through a 
reheater before entering the ammonia saturators, of which 








there are two, one acting as a stand-by. The saturators 
(see Fig. 15) consist of steel shells with cast iron conical 








bottoms carried on cast iron columns, and provided with 
dome-shaped cast iron tops. The vessels are lead lined 
and are furnished with lead cracker pipes. The gas is 
bubbled through the sulphuric acid bath contained in the 
saturators and then passes through separators, where any 
traces of entrained acid are removed, one acid separator 
being provided for each saturator. 

As our engraving indicates, the saturators are placed 
in the open, and in that way space in the sulphate house 
has been materially economised, whilst the repair and 
maintenance of the units is facilitated. In each saturator 
there is a bronze salt ejector for discharging the sulphate 
produced, and on each ejector pipe line a bronze 
air separator for removing air from the wet sulphate is 
fitted. The two air compressors are of the Alley and 
MacLellan ‘Sentinel’? pattern; one is electrically 
operated and the other, which acts as a stand-by, is steam 
driven. They supply compressed air for the sulphate and 
acid ejectors and for elevating acid from the storage to the 
feed tank. The compressors are equipped with Visco 





They are 
principally of the Joseph Evans Sons (Wolverhampton), 
Ltd., reciprocating type. 


liquor pumps shown in engraving, Fig. 13. 


SuLPHATE DRYING AND BAGGING. 


The wet sulphate is ejected into one of two drain tables, 
consisting of cast iron boxes lined with lead. After drain- 
ing, it is dried in centrifuges, three of which are provided, 
each having a capacity of approximately 600 lb. of sulphate. 
They are of the Watson, Laidlaw, suspended self-balancing 
type, and are driven by steam engines. From beneath 
these driers the sulphate is fed by means of wooden chutes 
on to ascraper conveyor, which delivers it into a “ Wilton ” 
drier, which both dries and neutralises the salt. This 
apparatus is specially adapted for using ammonia gas as a 
reagent for neutralising, instead of ammonium carbonate. 

A feature of the plant is the equipment installed to 
prevent any dust nuisance arising from the ventilation of 
the “‘ Wilton ” drier. This is effected by a motor driven 
fan which draws air through the drier. The air, after 
passing a baffled dust trap, enters a lead tower suitably 
packed through which water is circulated. It ensures com- 
plete removal of the last traces of dust while the exhaust 
to the atmosphere is perfectly clean and free from ammonia. 

The dry neutral sulphate is discharged into an elevator 
which feeds it into a bagging hopper of 30 cwt. capacity, 
provided with an automatic bag-filling and weighing 
machine, equipped with a self-registering device. The 
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FiG. 14—-AMMONIA STILL AND GAS 


machinery above described is illustrated in Figs. 17 and 18 
on page 258. 


Tue Ammonia STILL. 


The ammonia liquor condensate from the primary 
coolers is distilled in the still situated in the open air 
adjacent to the coolers, and shown in Fig. 14. Jt has a 
capacity of some 3000 gallons of ammonia liquor per 
hour, and the free section contains six trays and the fixed 
section nine. An orifice type meter is provided for 
measuring the ammonia liquor entering the still, which 
is also equipped with a waste liquor trap. A lime-slaking 
and mixing apparatus, with two open impeller type pumps, 
is provided, one of which is a stand-by, for supplying the 
lime water to the still. 

From the fixed section of the ammonia still a portion 
of the ammonia vapours passes through special apparatus 
for p ing ammonia gas for the “‘ Wilton ”’ neutraliser 
and drier. It consists of a small column and a reflux 
condenser, from which the liquor is drained back into the 
ammonia still. The rest of the ammonia vapours pass 
direct into the gas stream immediately before it enters 
the saturators. 


Ammonia Liquor, Tar, aND AciD SERVICES. 


The ammoniacal liquor circulating system has already 
been described in the account of the gas-collecting system. 
Ammonia liquor from the liquor compartment of the 
flushing and separating tank is pumped into a weak 
ammonia liquor storage tank, having three days’ storage 
capacity. Two electrically driven centrifugal pumps, 
to transfer the liquor from the storage tank to the ammonia 
still, are used, one pump being a stand-by. The tar from 
the tar compartment of the liquor flushing and separating 
tank is delivered by one of a pair of steam driven tar 
pumps into a storage tank having a capacity equal to 
four days’ production. The second pump is a stand-by. 
From the tar storage tank the tar is loaded into tank 
wagons as required, by means of the tar transfer pump. 
The drainage from the exhausters and electro-detarrers 
and overflows from the tar and ammonia storage tanks 
are received in a reinforced concrete condensate drain 
pit, whence they are transferred into the tar and liquor 
separating tank by means of a steam-driven pump, to 
which the second tar transfer pump also acts as a stand-by. 
These pumps are shown in Fig. 13. A lead-lined mother 
liquor tank of 4200 gallons capacity receives any con- 
densate from the gas main after the separators and acts 
as a reservoir for emptying the saturators. The tank is 
situated at yard level and mother liquor is delivered from 
this tank to the-saturators by means of a bronze acid 
ejector. A smaller mother liquor tank receives drainage 
from the floors, this being disposed of by a second bronze 





air filters. * Opposite the air compressors are the tar and 





ejector. Acid for the saturators is stored in two 7000- 
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gallon capacity tanks and a 1000-gallon elevated tank 
is provided to feed acid to the saturators. 


THe BEeNZoLE PLant BuILpINes. 

The main benzole building houses the benzole stills, 
carbon disulphide column, and their ancillary apparatus, 
and is a steel-framed brick-panelled structure finished 
inside in a similar manner to the exhauster room in the 
by-product building. An annexe for the agitator and its 
ancillary plant is provided. There is also a pump house 
adjacent to the benzole scrubbers ; it houses the wash oil 
circulating pumps. It is a steel-framed brick-panelled 
house with similar interior finish to the by-product 
building. A further brick building houses the loading pump 
and loading scale for weighing drums, and is situated on a 
concrete platform designed to facilitate loading into rail- 
way vehicles. The naphthalene pans and centrifuge are 
housed on the upper floor of a steel-framed brick-built 
naphthalene shed, the lower floor of which serves as a 
naphthalene store. 


CruDE BENZOLE RECOVERY AND RECTIFICATION. 


After leaving the saturators and acid separators the 
gas passes through a tower type final cooler, packed with 
wooden hurdles, where the naphthalene is removed. The 
water from this cooler passes to a naphthalene separating 
sump and is then cooled in a forced draught cooling tower 
before being recirculated. After final cooling the gas is 
de-benzolised in three hurdle type tower scrubbers, each 
98ft. high, and passes upwards through the scrubbers, 
meeting a descending stream of wash oil which absorbs 
the crude benzole. A view in the benzole still house is 
reproduced in Fig. 20. The wash oil, enriched with 
benzole, is delivered into a specially designed distilling 
apparatus provided with the necessary heat exchangers, 
condensers, and coolers. 

On its way to the still the cool, benzolised oil is first 
passed through a dial type meter and two vertical tube 
vapour-to-oil heat exchangers, normally worked in series, 
but each capable of being by-passed. In these heat 


or direct into the steam-heated tank of the final rectifica- 
tion still. Thence it passes through the final rectification 
column. The rectified benzole passes through a dephleg- 
mator, a final cooler, and a water separator to two 
receiving tanks, whence separate pipe lines are carried to 
the two 5000-gallon compartments of a motor fuel running 
tank. From here motor fuel is pumped to a storage tank 
of 45,000 gallons capacity. 

The 90’s toluole and refined heavy naphtha from the 
final still are each delivered into separate storage tanks of 
5000 gallons capacity. The finished products are loaded 
into road or railway tank wagons or into drums as required. 
Oil residue from the crude still is delivered by a pump into 
two cooling pans, where the naphthalene crystallises out, 
and is finally dried in a Watson-Laidlaw suspended self- 
balancing centrifuge which is steam driven. 


THe BEenzoLte PLant SERVICES. 


The hot de-benzolised oil from the wash oil still passes 
into a hot drain tank of 3000 gallons capacity. Thence it 
is delivered by an 8000-gallon per hour electrically 
operated centrifugal pump to a wash oil cooler with 
twelve banks of 2in. galvanised pipes. The cooled wash 
oil then flows to the 6000-gallon wash oil circulating tank, 
whence it is pumped through the three scrubbers counter- 
current to the gas flow. Two Mather and Platt electrically 
driven centrifugal pumps, each of 16,000 gallons per hour 
capacity, and one of 8000 gallons per hour capacity, are 
provided for this duty. After leaving the last scrubber 
the enriched oil is delivered to the wash oil still by a 
further 8000 gallons per hour pump. A wash oil storage 
tank is installed, divided into two equal compartments of 
5000 gallons capacity each, one for spent oil and one for 
fresh wash oil. A concrete intercepting sump is provided 
for separating oil from trench and floor drainage or other 
drainage water which may contain oil. 

A 300 gallons per hour pump of the steam-driven duplex 
type is installed to deliver once run products to the carbon 
disulphide still receiving tank, and two steam-driven 








reciprocating pumps of 6000 gallons per hour capacity for 





FiG. 19—SPENCER - BONECOURT GAS-FIRED BOILERS 


exchangers heat is transferred from the crude benzole 
vapours leaving the still to the benzolised wash oil. The 
wash oil is then steam heated in a pair of final heaters and 
enters the cast iron wash oil still, which is composed of a 
series of fourteen trays, where the crude benzole is removed 
by intimate contact with steam. 

The crude benzole vapour passes from the still through 
the vapour-to-oil heat exchanger and a closed cooler into 
a separator for removal of water. This separator is pro- 
vided with sight overflows for benzole and water. 

In the benzole refining process the crude benzole flows 
into a storage tank of 10,000 gallons capacity, from which it 
is delivered by a steam-driven pump into the steam-heated 
tank of the crude benzole still, which has a capacity of 
8300 gallons, and thence through the rectifying column of 
this still. The still is equipped with a dephlegmator 
arranged for either returning the condensate to the 
rectifying column or passing it to a closed cooler for con- 
densing and cooling the crude once run product. This 
product s into a water separating tank and thence to 
either of two 10,000-gallon tanks for storage. 

The crude heavy naphtha from the crude still flows to a 
tank of 5000 gallons capacity. The once run product is 
raised by a steam-driven pump to an overhead receiving 
tank, from which it is fed through a constant-level tank, 
a heat exchanger, and a vertical tube type heater to a 
Barbet type continuous still for removal of carbon 
disulphide. This still comprises a bottom section with 
stripping plates, a top section with rectification plates, a 
reflux chamber and a dome. Each section is equipped 
with the necessary bubble caps and overflow weirs. 

The heads fraction containing the carbon disulphide 
passes through a vertical tube condenser, a decanter 
tank, a sight flow, and a measuring device to a 500-gallon 
drum filling tank. 

The carbon disulphide-free benzole passes through the 
heat exchanger and a horizontal tube type final cooler to 
a 10,000-gallon storage tank. From this storage tank it is 
normally delivered to an agitator of 4600 gallons capacity. 
After acid and soda washing the washed benzole is either 





delivered to a 10,000-gallon washed benzole storage tank 





charging carbon disulphide-free benzole to the agitator 
and washed benzole to the final still. The agitator is 
driven by a 15 H.P. totally enclosed vertical steam engine, 
and two meter tanks are provided for measuring the acid 
and soda delivered to it. For storage of acid a 4000-gallon 
lead-lined tank is installed and a 2500-gallon tank is 
provided for storage and mixing of soda. 

A 6000 gallons per hour steam-driven duplex type pump 
is provided for loading and transferring finished products. 

After leaving the benzole scrubbers the gas passes 
through an orifice type total gas meter. Fuel gas is then 
passed by branch lines to the ovens and the boilers. A 
further connection for surplus gas is provided so that a 
main may be installed to distribute supplies to other con- 
suming points. A further line is provided to a gas bleeder 
100ft. high. The surplus gas enters a single-lift gasholder 
of 100,000 cubic feet capacity. The surplus gas con- 
nection and the bleeder line are fitted with automatic 
valves controlled by the position of the holder. The oven 
fuel gas passes through an orifice type meter to the fuel 
gas mains on each side of the ovens. Although at the 
present time surplus gas is being burnt off at the bleeder, 
there seems to be every prospect of utilising this excellent 
supply of high calorific value gas for local domestic and 
industrial services. 


WateEeR CIRCULATING AND CooLInG PLANT. 


Cold water from the river Derwent is brought to a 
40,000-gallon cold well and pumped direct to the by- 
product plant and benzole house, the hot water being 
returned to the steel works. This source of water ensures 
that supplies are at a constant low temperature, con- 
siderably lower than could be economically obtained by 
artificial cooling. The water required for the final gas 
cooler works on the closed circulating system. The water 
is cooled by means of a forced draught cooling frame, 
with suitable hot and cold wells. For the by-product 
plant there are two motor-driven centrifugal pumps of 
80,000 gallons per hour capacity, one of which is a stand-by. 
For the final cooler there are three similar pumps of 





final gas cooler, one pumps water over the frame, and the 
third acts as a common spare. The pumps are housed in 
a well-ventilated and amply proportioned pump house 
adjoining the cooling frame and wells. 


Exectric Power Suprty. 

The main power is supplied from a new turbo-alternator 
set, which has been installed in the power house situated 
at the Derwent blast-furnaces. It is a self-contained type, 
consisting of a high-pressure turbine with surface con- 
denser running at 5000 r.p.m., and driving through double 
helical single-reduction gear a 4000-kW, 6600-volt, 
0-7 power factor alternator at 1500 r.p.m. 

A dual supply by underground cables is conveyed to 
the main sub-station at the coke ovens and by-product 
plant, where two 1200-kVA transformers are installed, 
either of which is designed to deal with the load. The 
transformer ratio is 6600/550 volts, and each transformer 
supplies the ring main system of the plant, vid the main 
distribution board, which is of the semi-truck type incor- 
porating earth leakage protection, vid sub-boards of the 
totally enclosed draw-out type, situated in the crusher 
house, bunkers, and generation station. All current is 
metered before use at appropriate points in the supply 
system. 

All the motors, with the exception of those driving the 
oven machines, are operated at 550 volts, three-phase, 
50 cycles, and up to and including 30 H.P. are of the high 
torque squirrel-cage type, with direct on switching. The 
conveyor motors are sequence controlled, giving pro- 
gressive starting, and emergency buttons are provided 
at salient points to close down the whole of any sequence. 
The normal “stop” buttons close down the individual 
motor, and all motors in that sequence preceding it. The 
system of interlocks ensures that the various coal and 
coke-handling belts shall function correctly in case of 
a@ stoppage, thus preventing waste, spillage, and damage 
to plant. The oven machines are driven by direct current 
at 220 volts, the supply being taken from the D.C. generat- 








33,000 gallons per hour capacity. One pumps water to the 


ing station, these machines being equipped with Igranic 





FiG. 20—BENZOLE DISTILLING AND RECTIFICATION PLANT 


inductive time limit control. We noted that floodlighting 
is extensively used around the ovens, and the whole plant 
is well illuminated. In addition to the B.T.H., G.E.C., 
and Metrovick equipment, already referred to, we noted 
Crompton sub-station equipment, and switchgear by 
Switchgear and Cowans, Ltd., of Manchester. 


D.C. GENERATING STATION. 

Duplicate B.T.H. synchronous motor generating sets 
of 200-kW capacity at 0-6 power factor are installed, and 
are built for inverted running, and there is also a 200-kW 
Belliss and Morcom steam generating set as a stand-by in 
case of a total power failure. This latter set, in addition 
to supplying oven machines, permits the running of one 
motor generating set inverted, thereby giving an A.C. 
supply to the induced fan motors of the boilers. Three 
Spencer-Bonecourt boilers—see Fig. 19—are installed, 
two of which are designed to deal with the full require- 
ments of the plant. A stand-by steam supply is available 
from the boilers of the adjacent ironworks. 


PrPInG ARRANGEMENT AND CONTROL INSTRUMENTS. 

We noted that the various mains on the plant are painted 
with colours to signify the fluid which they convey. The 
colour scheme adopted complies closely with the British 
Standard Specification. The primary tar coolers, benzole 
serubbers, and various storage tanks are painted with 
aluminium paint, which enhances their thermal efficiency. 

The instrument equipment of the plant is very compre- 
hensive, and it comprises three main groups—that for 
the battery, centralised in the control room; that for the 
by-product plant, arranged in the exhauster room; and the 
benzole plant instruments, arranged in the benzole house. 
The ‘‘ Reavell-Askania ” regulator is used for controlling 
the stack draught, the collecting main pressure, and the 
exhauster suction, maintaining constant conditions at 
each point. 

The plant gas meters are of the integrating recording 
and indicating type, and measure the volume of coke oven 
fuel gas to the battery and the total gas into the holder 
whilst steam meters are provided for the total steam from 
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the boilers and also for the quantity used in the by-product 
plant and benzole plant. 

Recording pressure gauges are employed for the waste 
gas flues, the fuel gas main, the collecting main, before 
and after the primary coolers, for the flushing liquor to 
the ovens and on the main steam supply. 

The indicating pressure gauges are of the manometer 
type, and are used to show the gas pressure throughout 
the by-product system. They are grouped together on a 
common board in the exhauster house for ease of observa- 
tion. At other points dial type gauges are employed. 
The temperatures in all sections of the plant are indicated 
either by dial type thermometers or by multi-point resist- 
ance instruments, the latter being conveniently arranged 
at two points in order to centralise control in the by-product 
and benzole plant buildings. Recording thermometers 
are also employed in several positions of particular import- 
ance, amongst which may be mentioned the main flue to 
the battery stack. " 








New Electrical Plant for Pretoria. 


An example of electrical plant installed where the 
climatie conditions are abnormal is afforded by a new 
turbo-generator set built and erected in the power station 
of the City Council of Pretoria, situated 4370ft. above the 
sea level. The turbine house temperature may exceed 
110 deg. Fah. and the average atmospheric pressure is 
equal to 25-8in. of mereury. Designed for a speed of 
3000 r.p.m., the economical rating of the set is 12,500 kW, 
or 15,625 kVA, and the continuous maximum rating 
15,625 kW, or 19,550 kVA. The new plant has been 
installed to meet the increased load on the system, which 
consists of static transformers, induction and synchronous 
motors, motor generators, rotary converters, motor con- 
verters, rectifiers, and frequency converters for the supply 
of motive power, traction lighting, and for electro- 
chemical work. Underground cables and overhead trans- 
mission lines supply a number of sub-stations. 

The turbine is a single-cylinder, single-flow machine 
with stainless steel blading, nozzle plates, and segments. 
The operating conditions are 350 Ib. per square inch gauge 
pressure, 650 deg. Fah. total temperature, the exhaust 
being to 2in. absolute back pressure. Two tapping points 
are provided, one for supplying steam to an evaporator 
and the other for a feed heater. Under straight feed 
heating conditions the temperature of the feed water is 
raised to 150 deg. Fah. at the economical rating. 

As the turbine is of the single-cylinder type it is of 
minimum overall length and thus easily accommodated 
in-the existing building. Losses due to extra bearings and 
cross-over pipes are also eliminated. 

The turbine valve chest is arranged as a separate unit 
from the turbine casing and is connected by means of 
loop pipes to the bottom half of the turbine high-pressure 


The direct-coupled exciter is compound wound and 
includes a service exciter operating at constant voltage 
and supplying the shunt field of the main exciter, thus 
ensuring stability and quick voltage response. The 
alternator slip rings and exciter are totally enclosed and 
the unit is cooled on the closed circuit system by means 
of an air cooler. Air from the closed circuit also ventilates 
the slip rings and exciter. 

In connection with the extension of this plant Messrs. 
Merz and McLellan acted as consulting engineers in con- 
junction with the City Electrical Engineer of Pretoria, 
Mr. L. L. Horrell. The illustrations of the installation were 
supplied by Wilson and Herd, Ltd., of Johannesburg, who 
— distributors in South Africa for the B.T.H. Company, 








Johannesburg Exhibition. 


ARRANGEMENTS have now been completed for the 
opening of the Empire Exhibition at Milner Park, 
Johannesburg, on Tuesday next, September 15th. 
The Exhibition, which is to commemorate the fiftieth 
anniversary of the founding of the city, will have had more 
than one million pounds spent on it before the opening 
ceremony is performed by the Governor-General. The 
Prime Ministers of all countries in the British Empire 
have consented to take part in the ceremony. Their 
recorded speeches of goodwill and congratulations will 
be broadcast by the B.B.C. from London. Visitors to 
the Exhibition will listen to these speeches through 
specially constructed loudspeakers, and those not able 
to attend the opening ceremony will be able to follow the 
proceedings by tuning in to London. 

Special displays from the United Kingdom and the 
British Dominions, Colonies, and Dependencies, will be 
on view, and these, together with the extraordinarily 
fine exhibits that are being erected by nearly every district 
and large town in the Union, will be of considerable 
interest, as well as of great educational value. 

Amongst the many items which will attract attention 
will be a steel and aluminium beacon tower, 200ft. high, 
which has been erected by the Electricity Supply Com- 
mission, and whose beams will be visible along the entire 
70 miles length of the Witwatersrand. 

A “ gold” column has been built by the Chamber of 
Mines representing the 230-million-pound worth of. gold 
which has been extracted from the gold mines on the 
Witwatersrand field during the last three years. Another 
interesting feature will be a 160ft. working model of the 
Victoria Falls. 

Among the interesting branches of gold mining that 
will be represented are a 6-ton electric locomotive, scale 
model showing the rock formations of the Rand, and all 
types of supports in use underground ; also a large model 
of the Government Areas surface plant will be on view, 
and the Crown Mines will show a “ close-up ” view of the 








casing. The B.T.H. standard system of nozzle governing 
is employed. A centrifugal oil purifier serves for filtering 





12,500 KW TURBO - ALTERNATOR 


the turbine lubricating oil on the continuous by- 
system. An electrical heating unit is included in this 
purifier, so that the oil may be treated at the most suitable 
temperature. 

The main turbine gauge panel comprises a cubicle type 
instrument panel approximately 8ft. high by 4ft. wide, 
completely enclosed, and with removable doors at the 
back. All instruments are of the flush-mounted type. 
The panel carries eight pressure gauges, a 12in. diameter 
temperature recorder, a condensate meter, including an 
indicator and integrator, an air cooler alarm equipment, 
an eighteen-point Cambridge temperature recorder, and 4 
Kenotometer vacuum gauge. { 

The condensing, feed heating, and evaporating equip- 
ment was supplied by the Mirrlees Watson Company. 
There is a Kennicott water softening plant, capable of 
treating 2000 gallons of town water per hour and softening 
to a total hardness of 3 deg. 

The B.T.H. Company also supplied two 1200-kVA out- 
door type transformers and two 30-kVA indoor type 
transformers, while a small transformer was supplied for 
providing an electrical supply for heating the turbine 
casing bolts for tightening purposes when assembling’ the 
turbine casings. The heating is done by inserting carbon 
rods through central holes in the bolts, correct tension on 
the casing bolts being obtained when the bolts have cooled. 

The alternator is wound for 12,000 volts between 
phases, 80 per cent. power factor, three-phase, 50 cycles. 











work in the mines. A mural painting, 200ft. long, will 


IN PRETORIA POWER STATION 


give the visitors a good indication of the history of the 
Rand from the earliest to modern times, and will include 
such famous scenes as the proclamation of the gold fields. 
Another interesting feature will be an illustration of the 
development of rock drilling between the years 1869 and 
1936. Then there will be a working model of a reduction 
plant, which will show in detail the process of gold extrac- 
tion. A collection of gold-bearing quartz, and a large 
collection of gold, will be on view, as also a genuine stamp 
battery which bears the date 1887, and which was recovered 
from the Langlaagte slimes dam. 

A pageant portraying the history of South Africa 
will be produced in the great arena, while sporting 
enthusiasts will be able to witness championship events 
in nearly all classic sport, including ice hockey. 

To touch on the industrial and other exhibits is 
absolutely impossible within reasonable space limits, 
for the firms exhibiting are literally to be numbered by 
thousands. One may merely mention that the great iron 
and steel industry, headed by the new Pretoria works 
of the South African Iron and Steel Industrial Corpora- 
tion, which employs 2500 Europeans, although it only 
started operations in 1934, and produces at present about 
200,000 tons of steel per annum, has a display worthy of 
the importance of the industry. The same may be said 
of the shows of the Union Railways, the Electricity 
Supply Commission, the Victoria Falls and Transvaal 
Power Company, the colliery industry, the engineering 


industry, and the new oil-extraction industry, which a 
company has established and is mining the torbanite 
deposits of the Transvaal for raw material. 

A at ‘‘L” shaped block, with its decoration of 
blue and white, houses the exhibits of Canada, Australia, 
and New Zealand, as well as the small and beautiful 
display of Ceylon. Each within the compass available 
gives a comprehensive survey of the country’s manufac- 
tures, natural resources, and scenic beauties. Opposite 
Canada’s pavilion rises the 90ft, high building of the 
United Kingdom. In this case, again, it is impossible 
to list even a fraction of its attractions, but one feature 
is an enormous map of the world with a host of little 
ships plying through oceans of real water along the great 
trade routes. Near at hand is the Union Government 
building, a very large structure, but even so, insufficient 
in size to house completely the exhibits of the Govern- 
ment Departments. Also, close by, is the Rhodesian 
Government building, a replica of Zimbabwe. 

Finally, one must mention the Manchester Court, which 
contains Lancashire’s display, which includes practically 
every form of manufactured cotton, rayon, and a mixture 
produced in the county. The non-textile industries are 
also to be represented, while individual firms will have 
every opportunity for exhibiting and pushing their own 
particular products. 

As regards the electricity supply, an indication of the 
demand of the individual pavilions can be gauged from 
the following :—Great Britain will take 250 kW ; Canada, 
230kW ; Rhodesia, 100 kW ; and the Exhibition pavilions 
each up to a maximum of 350 kW. The number of sub- 
stations is five, two having a capacity of 1500 kVA each. 
It was hoped to make a complete distribution scheme 
an exhibit in itself, and the coming forward of several 
switchgear firms has made this possible, Sub-station A 
has three cubicles, two controlling the main high-tension 
supply into the grounds, and the third the supply to a 
local 500-kKVA transformer. Sub-station B has been 
designed on somewhat unusual lines, there being two 
separate high-tension boards, the one consisting of two 
oil switches and two sets of isolating links, the other con- 
sisting of a standard ring main switch. Sub-station C 
is of an entirely different design, being composed of a 
high-tension outdoor kiosk containing three oil switches. 
The low-tension gear consists of a thirteen-panel English 
Electric type 8 X board. Sub-station D is sunk into a 
well, an expanded metal screen separating the sub-station 
enclosure from the main pavilion. Sub-station E makes a 
500-volt, three-phase supply available for exhibitors. 











SIXTY YEARS AGO. 


A LEADING article entitled ‘‘ Electricity in Theory and 
Practice ’’ which appeared in our issue of September 15th 
1876, illustrates the confusion of ideas then prevailing 
concerning the nature of electricity and the causes of 
electrical phenomena. Very largely the confusion arose 
because of the absence of an agreed terminology but in 
some respects at least it also rested upon incomplete 
knowledge. That the existing knowledge concerning 
electrical phenomena was, in spite of Faraday’s funda- 
mental researches, incomplete at that date is not a subject 
for rise. The main almost the sole use made of elec- 
tricity in those days was for telegraphic purposes. The 
Paar the motor, the are lamp and the incandescent 
ent light were still in their infancy and 
though still unknown to the world at large—the 
telephone had just been born. Electricity in those days 
was almost synonymous with electric telegraphy and 
its phenomena and laws had been studied substantially 
with that application alone in view. That there was some- 
thing much wider behind it than that seems to have been 
the thought in the mind of our writer sixty years ago. Since 
the publication of Faraday’s ‘‘ Experimental Researches,” 
he said, there had been a lull in experimental progress. 
Faraday’s volumes, he proceeded to argue, were still 
invaluable to the student and were not out of date. Of 
the many elementary books about electricity which had 
been published since Faraday’s time not one was entirely 
suited to the wants of practical men, not one could be 
accepted as worthy of the place which it desired to fill. 
The great difficulty encountered in writing a treatise 
on the subject was, our writer went on, the fact that no 
definition of electricity could be given. Its fundamental 
nature was a subject of dispute. Following the complete 
conversion of the scientific world to the opinion that heat 
was a mode of motion several authorities, notably Sprague, 
had come to the conclusion, and were teaching the doctrine, 
that electricity also was a form of energy. Others con- 
tradicted that, view. Thus Clerk Maxwell argued that 
the quantities “ electricity’’ and ‘potential’? when 
multiplied together produced the quantity energy and 
therefore that “ electricity ” by itself could not be energy. 
Others still held to the “ two-fluid””’ or the ‘ one-fluid ” 
theory or regarded electricity as a substance or element 
“ having a greater affinity for other matter than fluorine.” 
One other theory, advanced by Professor Challis, was 
mentioned in our article. When two substances were 
rubbed together, according to this theory, the superficial 
atoms were disturbed from their ordinary neutral positions, 
those on the surface of one body being pushed in and those 
on the surface of the other drawn out. The body with 
its surface atoms compressed was, Professor Challis 
assumed, charged with vitreous or positive electricity 
and the other with resinous or negative electricity. Our 
writer argued that little or no progress would be made 
until we abolished the terms vitreous and resinous, the 
ideas of free and bound electricity and the “ absurd and 
childish ” conception of the earth as a vast reservoir of 
electricity. It was necessary, he maintained, to concen- 
trate on the laws relating to conductive and inductive 
circuits, There were only two laws which really mattered. 
We could not generate any quantity of positive electricity 
without generating an equal amount of negative electricity 
and: whenever positive and negative electricity were 
generated their whole aim and life-long work was to get 
together again. With these two laws, it was argued, all 
the phenomena of conduction and induction became 
clear and the behaviour of pith balls, gold leaves and 
torsion balances could be explained on a basis purely 
of attraction without invoking the illusory conception of 
repulsion. 
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Rail and Road. 





Up to the present the Government of the Dominion of 
Canada has spent over 144 million dollars in grants to 
provinces for the construction of the trans-Canadian 
highway. 


Tue German State Railway has recently put into service 
in the Rhineland district an oil engine driven railcar, 
which has been specially designed for touring and is able 
to run on all sections-of the track. A special feature of 
the new car is a sliding roof, electrically operated, which 
can be rolled back in two sections. 


TrReEEs and thorn hedges are to be planted as part of 
the improvement of 14 miles length of the Kirkham-— 
Fleetwood road, between Skippool Bridge and Little 
Singleton. The carriageway, at present 20ft. or less, is 
to be widened to 30ft. The road will be 60ft. wide and 
include footpaths and grass verges. Mr. Hore-Belisha, 
the Minister of Trai rt, has made a grant from the 
Road Fund to the Lancashire County Council towards 
the £30,000 cost of the scheme, and the work is to be put 
in hand immediately. 

For the benefit of the many pedal cyclists who use the 
Woodford-Ilford road, tracks are to be provided between 
Chigwell-road and Beehive-lane on either side of the road. 
On the south side the cycle track will be 9ft. wide, but on 
the north side the track will be restricted to a width of 
6ft. until such time as the existing carriageway is due for 
reconstruction. In addition, a second carriageway, 
24ft. wide and concrete surfaced, will be provided for 
traffic on the south side of the road between the same 
points, The scheme also includes the construction of a 
roundabout at the junction with Beehive-lane. These 
proposals are included in a scheme, estimated to cost 
227,700, for which Mr. Hore-Belisha, Minister of Trans- 
port, has made a grant from the Road Fund to Essex 
County Council. 

A nore in the Road Abstracts compiled by the Depart- 
ment of Scientific and Industrial Research and the 
Ministry of Transport, says that a twenty-year plan of 
road construction has been announced by the Japanese 
authorities. More than half the estimated cost of the 
scheme is to be devoted to improvements in the existing 
road system, the total extent of which is said to be 4300 
miles. The standard width of the carriageway will be 
24ft. 6in., but widths up to 50ft. will be provided where 
necessary, whilst in Tokyo and in certain other important 
cities the principal streets will be 86ft. wide. All State 
roads will be metalled and there will be no level crossings. 
The width of the roads will not be reduced on bridges 
unless the latter are of exceptional length, when the 
minimum width will be 20ft. 


THE construction of the main 800ft. span of the Henry 
Hudson bridge under construction over the mouth of 
the Harlem River at New York is described in a recent 
issue Of Engineering News-Record. This span is said to 
be the longest span fixed arch and the longest plate 
girder arch yet built. It consists of two double-girder 
arch ribs of silicon steel, 124ft. deep, 34ft. wide, and 50ft. 
apart. Steel towers, 115ft. high, at either end of the arch 
span are flanked by two 300ft. continuous steel girder 
viaducts of 60ft. spans. The total length of steel is 
1530ft., and of the entire structure 2000ft. The bridge’s 
single deck will have a 42ft. roadway and a 4ft. footpath. 
The elevation of this roadway at the centre of the bridge 
will be 160ft. above high water, to provide a navigation 
clearance at that point of 142-5ft. above high water. 


A Grant from the Road Fund has been made by the 
Minister of Transport, at the instance of Bristol County 
Borough Council, towards the cost of building a new road, 
60ft. to 80ft. wide, through the densely built-up part 
of the city that lies between St. Augustine’s-parade and 
Victoria-street. Western-road, as the new road is to be 
known, will cost some £377,000, and be completed in about 
three years. It will be about }? mile long and will embody 
the latest developments in road construction, ineluding 
dual carriageways throughout. The road is planned to 
divert traffic from the very congested central areas of 
the city. It will join up with the proposed Eastern-road, 
parts of which are already under construction, and the 
two roads together will form a semi-circular internal 
by-pass linking up the western and eastern districts of 
Bristol. 

Tue L.M.S. Railway Company has completed at the 
Derby Carriage Works the first of four buffet cars of a 
new type, for the quick service of light meals and refresh- 
ments on trains on which there is insufficient demand for 
a full restaurant service. These cars, which will shortly 
be placed in service between London (Euston) and Man- 
chester, between Worcester and York, and between York 
and Manchester, are a development of the experimental 
“‘ Cafeteria Car’ built by the L.M.S. in 1932. Each 
car is 57ft. long and has a kitchen and service at one 
end, with a quick-service cafeteria-bar adjoining. The 
remainder of the interior is devoted to tables, of which 
there are four seating four passengers each on one side 
of the car, and four seating two passengers each on the 
other, giving total seating accommodation for twenty-four 
people. 


Tue final stage has now been reached in the reconstruc- 
tion of the Glenalbyn road, the 70-mile-long highway 
which extends from Fort William to Inverness. With the 
exception of about 4} miles, the whole of this road was 
reconstructed and brought up to a standard suitable for 
modern traffic during the years 1930-34, and the recon- 
structed road was formally opened by the Minister of 
Transport in the autumn of 1934. The Minister has now 
approved plans for the work on the remaining section from 
Dochfour, at the head of Loch Ness, to the Inverness 
burgh boundary. The work will be carried out under the 
direct control of the Ministry, and the whole cost of the 
work, estimated at £33,500, will be borne by the Ministry, 
as part of the Crofter Counties Scheme. A new bridge, 
with a clear span of 21ft., will be built at Dochfour, and 
throughout the section an 18ft. carriageway will be pro- 
vided, surfaced with bituminous macadam and bordered 
by a 5ft. wide grass verge. Near Inverness there will be 


Miscellanea. 





A NEw factory for the manufacture of electric cables 
is being built at Hebburn-on-Tyne. 


A BRIQUETTE-MAKING plant with an annual capacity 
of 50,000 tons is shortly to be put into production in 
Estonia. 


A sURVEY is to be made by the various provincial 
Governments in India to ascertain the available hydro- 
electric power and what use is now being made of it. 


THE average monthly number of coke ovens in use in 
Great Britain during 1935 was 6901, of which 6196 were 
of the by-product recovery type. The quantity of coal 
carbonised was nearly 174 million tons. 


Axsovur 18 per cent. of Canada’s available surveyed 
water power has now been harnessed. The surveyed 
water resources are capable of producing some 43 million 
kWh, and the capacity of the plants already constructed 
is just under 8 million H.P. 


A NEw broadcasting station of 100-kW carrier power 
and advanced design is to be installed near Prague. This 
new station will provide an alternative programme to 
that of the 120-kW station at Liblice, which, supplied in 
1929, is now being modernised 


It is expected that the new road bridge over the Forth 
at Kincardine-on-Forth, which was described in THE 
ENGINEER of February 21st and 28th and August 14th 
and 21st, 1936, will be officially opened at the end of 
October or the beginning of November next. 


Ir is reported that over 212,600 ple visited the 
Radiolympia Exhibition, which ge At on Saturday, 
September 5th. According to estimates contracts for 
nearly 11 million pounds were placed, and the industries’ 
ultimate turnover will be some 30 million pounds. 


At the Sanitary Inspectors Association Conference 
at Harrogate, Dr. A. G. Ruston stated that there was an 
estimated total annual loss of 1,750,000 tons of coal in 
the form of soot in the United Kingdom. He said that 
over 80 per cent. of this loss was from domestic grates. 


For some time past a Japanese company has been 
carrying out experiments in the manufacture of aluminium 
and has succeeded in producing commercially 99-7 per 
cent. pure aluminium. A factory with an annual capacity 
of 3000 tons has been built and equipped at a cost of 
3 million yen, and production is reported to have begun. 


THIRTY-FIVE vessels were removed from the river by the 
wreck-raising plant of the Port of London Authority 
during the year ending March 31st, 1936. They included 
two steamers measuring 2406 tons, twenty-nine barges 
measuring 1578 tons, two small motor craft and two small 
yachts. In addition, one steamer measuring 7592 tons, 
five barges measuring 254 tons, and one yacht were raised 
in the docks, 


At a luncheon following the imspection of the new 
coke-oven and by-product plant at Workington, a descrip- 
tion of which is concluded in this issue of Taz ENGINEER, 
Sir Walter Benton Jones, the chairman of the United 
Steel Companies, Ltd., urged other industrialists to con- 
sider West Cumberland as a possible site for factories. 
He emphasised the possibilities of Workington Dock for 
importing raw materials and exporting finished products. 


A NUMBER of the world’s motor car speed records set 
up by Captain G. E. T. Eyston have been broken by 
Mr. Ab. Jenkins on the Bonneville Salt Flats, Utah. 
He drove a “ Duesenberg-Jenkins Special” motor car 
fitted with a twelve-cylinder aeroplane engine. A burnt- 
out clutch after about twelve hours running concluded 
the attempt. Altogether nine new records were set up 
and the total distance covered was 1942 miles at an 
average speed of about 160 miles an hour. ; 
THE United States’ Works Progress Administration 
has allotted over 4} million dollars for the reconstruction 
of bridges damaged by the floods in Pennsylvania, Maine, 
Massachusetts, and West Virgina. The allotments 
include 2,292,997 dollars for building or iring seventy- 
nine bridges in Pennsylvania; 1,053,400 do for twenty- 
two bridges in Maine; 769,480 dollars for six bridges in 
Massachusetts ; and 172,500 dollars for four bridges in 
West Virginia. An allotment of 30,000 dollars has been 
made for the construction of concrete: public buildings in 
Miami which may be used as hurricane shelters. 

Extensions costing about 1} million pounds have 
been authorised by the Central Electricity Board at the 
following stations :—Huddersfield Corporation station, 
one 20,000 kW turbo-alternator, two boilers each of 
120,000 Ib. per hour, and two cooling towers; Prince of 


hour; Blackburn Meadows station, Sheffield, one 30,000 
kW set, two boilers each of 187,500 lb. per hour, and one 
cooling tower ; Stourport station of Shropshire, Worcester- 
shire and Stafis. Electric Power Company, two 30,000 
kW sets, and three boilers each of 182,000 Ib. per hour. 
These extensions are to provide for anticipated. demands 
in respect of the winter of 1938-39. Authorisations 
involving £8,000,000 for the winter of 1937-38 have 
already been granted, and extensions costing £7,500,000 
for the coming winter are nearing completion. 


A NEw method of drying wood by ultra-short radio- 
active waves that will shorten the process and improve 
the quality of drying is claimed to have been invented 
by the Soviet Institute of Research in the Working of 
Wood, says the Electrical Times. The drying process 
of wooden beams used in railway car construction by 
the new method, it is said, takes only 2 h. 45 min. instead 
of the ordinary fifteen days. The idea is that the radio- 
active waves penetrate and dry the inner layers of the 
wood, considerably reducing the tension created during 
the process—under which the wood does not crack and 
sondke A 10 kW generator with a wavelength of from 
2m..to 15m., having two lamps of the G-121 type, 
is being used. by the itute for experiments in wood 
processing. The new method is being used for drying 
brick moulds used in the production of shoe lasts and to 
dry newly plastered houses. Plans for construction of a 
semi-industrial plant are, it is said, being made by the 


Wales station, Rotherham, one boiler 220,000 Ib. per | P 





Air and Water. 





_ AN air race from New York to Paris on May 21st, 1937, 
is being organised by the French Air Ministry. 

Tue Cunard White Star liner “ Laurentic,” which has 
been out of commission for nearly a year, is being prepared 
for service. 

Tue Air Ministry has given approval to the first section 
of a scheme for acquiring the site at Todwick as a municipal 
airport for Sheffield. 


Own her maiden voyage to New Zealand the liner 
“ Awatea”’ set up a new record time for the trip of 
28 days 6 h. 33 min. 

Durine August the highest monthly total of shipping 
tonnage entered Southampton Docks. The aggregate for 
the month was 2,238,500 tons. 


Tue “blue ribbon” of the Atlantic for aeroplanes 
will be competed for on May 2lst next year, the tenth 
anniversary of Colonel Lindbergh’s Atlantic flight. 


THE modern wharf, now being constructed at Shanghai 
near the mouth of the Whangpoo River at a cost of about 
£300,000, will be ready for use at the end of December. 


On the first five westward voyages of the “ Queen 
Mary ” she carried a total of 8124 passengers, and on the 
first five homeward voyages a total of over 9000 passengers. 


TraFFic passing through the Suez Canal in the first 
six months of 1936 amounted to 16,040,000 tons, an 
increase of 176,000 tons over the first six months of 1935. 


To prevent further erosion and safeguard the foundations 
of the Scunthorpe to New Holland road, work has begun 
on a scheme, costing nearly £40,000, on the south bank of 
the Humber. 


An aerial ferry service between Cardiff and Weston- 
super-Mare is now operated by Railway Air Services. 
The actual flying time is ten minutes and the fare includes 
road services into each of the towns. 


Ir is reported that the Latvian Government has decided 
to purchase two de Havilland air liners for the Rigs- 
Liepja airport air route. The same Government has also 
on order thirteen Gloster “ Gladiator ” fighting machines 
fitted with 840 H.P. Bristol “‘ Mercury ” engines. 

Tue Atlantic has been flown in record time by two 
American airmen, H. Richmann and D. Merrill, who landed 
at Llandilo 18h. 8 min. after leaving New York. The 
average speed was about 210 m.p.h. and a height of 
11,000ft. was maintained during most of the trip. 


WHILST carrying out trials on the Clyde on Thursday, 
September 3rd, the new destroyer H.M.S. “ Hotspur ” 
struck a submerged object and propellers. 
A report says that a piece of propeller blade broke off and 
shot upwards and penetrated the ship’s hull above the 
water line. 


Ir is reported from Paris that a flight of 75 miles and 
a height of 6600ft. have been accomplished by a glider 
piloted by Etienne Spire. Taking off from the Black 
Mountain, he landed at Gruissan-Plage, on the Gulf of 
Lyons, 10 miles from Narbonne, after being in the air 
3 h. 35 min. 

Tue Japanese Air Transport Company is planning a 
one-week service from Tokio to London, Berlin, and Paris. 
At present travellers fly to Hong Kong and take the 
ferry steamer to Canton, proceeding thence to Shanghai 
by air and completing the journey to Tokio by sea. The 
whole journey takes about fourteen days. 


Fiyrne a Percival “‘ Vega Gull’ machine with a D.H. 
“ Gipsy ’’ engine, Mrs. Markham has made a successful 
east-to-west flight across the Atlantic. She left. Abingdon 
Aerodrome with the intention of flying to New York, but 
owing to petrol shortage was forced to land at Baleine, 
on Cape Breton Island. The machine was damaged in 
landing. € 
Tur United States Board of Engineers for Rivers and 
Harbours has recommended that a channel 2000ft. wide, 
suitably widened at the bends, should be provided at 
New York Harbour. Depths of 45ft. and 48ft. are 
and the cost of the work is estimated at 
2,481,000 dollars, with an extra annual maintenance cost 
of 50,000 dollars. 
Tuer Union Castle liner “ Stirling Castle” has completed 
the first voyage to Cape Town in the new accelerated 
time, having taken 13 days 6 h. 30 min. to get there 
from Southampton. In future she and her sister motor 
ship, the “ Athlone Castle,” will run at the same high speed. 
During the next two years five of the other vessels at 
resent engaged on the mail service will be re-engined and, 
with the addition of another new 25,000-ton moter ship, 
the whole of the mail fleet will perform the voyage in 
134 days. 
Entriss for the South African air race to Johannesburg 
have now closed and fourteen machines have been entered. 
Among the machines entered are four Percival “ Vega 
Gulls,” three Percival “ Mew Gulls,” one Miles “ Sparrow 
Hawk,” one Miles ‘‘ Peregrine,” one Miles “ Hawk VI,” 
one B.A. 4 “ Double Eagle,” one D.H. 42 “ Dolphin,” one 
B.A.“ Eagle,” and one Airspeed ‘‘ Envoy.” e race is 
to start from Portsmouth and the first machine will leave 
at 6.15 a.m. on Tuesday, September 29th, the remainder 
following at one minute intervals. 


Ow1ne to the expansion of the Royal Air Force, an 
entry of 500 aircrafthands will be required each month 
until further notice. Of these, 150 will be entered for 
training as armourers and wireless operators, and the 
balance of 350 for general duties as aircrafthands. The 
age limit for the first group is seventeen to thirty-two. 
Previous trade experience is not necessary, but *PP cants 
must have received a good general education. The age 
limits for entry as aircrafthand, general duties, are 
eighteen to twenty-six, and those selected will have an 
opportunity, after approximately twelve months’ service, 
for selection for training in one of a number of trades, 
e.g., fabric worker, storekeeper, fitter’s mate, motor driver, 
&c. Men entered as armourers and wireless operators 
are enlisted for six years, and aircrafthands, general 








a footpath of bituminous macadam,. It is expected that 
the scheme will be completed in December of next’ year. 


Central Administration of the Soviet: Timber Industry. 


duties, for seven years. 
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GALLOWAY WATER POWER SCHEME—COMPLETED FIRST STAGE WORKS 
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A PRESIDENT’S ADDRESS. 


In a perfectly philosophical world there would 
be no place for opinions. The premises would 
lead inevitably to the conclusions. The facts 
would speak for thefhselves. The world is far 
from that condition. Positive knowledge on the 
majority of great matters is lacking. Men, there- 
fore, look to the opinions of sages for guidance. 
In the realm of economics that condition prevails 
in a marked degree. In that science there are few, 
if any, positive laws, for an immensurable factor 
is constantly obtruded. That factor is the reaction 
of men and women to economic events. In 
Georgian and Victorian days economists thought 
they knew what it would be. On the strength of 
that knowledge, they formulated and accepted 
certain hypotheses and crystallised them in their 
writings. They could speak of the law of supply 
and demand without the hesitation which sub- 
sequent devices for creating a demand have pro- 
voked ; and they could postulate with sufficient 
certainty that the mass of the people were content 
o “do their duty in that state of life to which 
it had pleased God to call them.’’ No economist 
would venture to do that nowadays. There was 
not only a national, but an international stability 
in that age which is lacking in this. Then the 
philosopher knew his reagents ; now he can never 
be sure that someone has not been tampering with 
the bottles. Then property was sacred and its 
preservation could be accepted as part of the 
scheme of economics. Now the tenure of property 
grows weaker and one can no longer found an 
economic philosophy on the premise that a man 
has a right to do what he will with his own. 
Then the individual was greater than the State ; 
now the State begins to override the individual. 


) 
In such circumstances as these fixed economic 


laws cannot be framed; the future of any action 
or the desirability of any action cannot be fore- 
told. And, since men and women always want 
to know why things did happen and what things 
will happen, they seek the opinions of those 
whom they regard as worthy of respect. 

In the field of economics Sir Josiah Stamp holds 
a high position. Whether he has won it as much 
by the concentration of thought in his utterances 
as by their wit we shall not attempt to decide. 











That he has the mind of a master none will deny, 


PAG 
rep 240 and all who have taken the not inconsiderable 
.. 250| pains which the comprehension of his arguments 
e ee demands admit that they are both weighty and 
” logical. 


From such a man such a mixed body as 
the British Association would expect leading as 
well as light in his presidential address. We fear 
many of them have been disappointed. For the 
“ average man” it has the defect that it presents 
no opinions. It is a logical survey of the economic 
conditions which the advances of science are 
causing, but the pros and cons for the evil and the 


| good that science does are so equally balanced that 
3/no one would dare to say that Sir Josiah leans 


more to one side than the other. His subject 
is the “Impact of Science upon Society.” He 
does not mean by impact “ the influence or effect 
of science upon society.” He is dealing with a 
sterner question. He asks “ whether the transition 
has been difficult and distressing, in painful 
jerks and uprootings, costly, unwilling, or unjust ; 
or whether it has been easy, natural, and undis- 
turbing ?”’ The impact of science will be surprising 
and painful in the one case, and smooth and 
undamaging in the other. It is the difference 
between courteously showing an unwelcome suitor 
the door and kicking him downstairs. The 
President’s answer is not very clear and because 
it is not he leaves us unconvinced—perhaps he 
is unconvinced himself—that the restraint of 
innovations or the planning of their incidence 
should be regulated. Possibly, the most obviously 
painful impact of science on society is what is 
called “‘ technological unemployment.” A clear- 
cut opinion on that question from so eminent an 
economist would have been welcomed. But he 
does not give it. He adopts, as one would expect, 
the orthodox economical view that all tech- 
nological advances increase employment in the 
“long run,” but immediately adds that “ man has 
to live in the short run, and at any given moment 
there may be such an aggregation of unadjusted 
‘short runs’ as to amount to a real social hard- 
ship.” We could wish that Sir Josiah had developed 
this point. “Short runs” and “long runs” 
are terms too indefinite for logical argument. 
But when it is remembered that no technological 
development ever occurs suddenly it may be 
doubted if there is, in fact, any such thing as a 
“short run.” Is there not always time for the 
change over of labour to take place? Sir Josiah 
discusses at considerable length the influence of 
the birth-rate upon technological unemployment, 
showing that such unemployment increases in 
severity with a falling rate, and suggests that 
birth control for people may ultimately demand 
birth control for their impedimenta. 

Railings against science and _ technological 
advances are now heard so commonly that we 
must accept it as a fact that there is some of the 
distressing and unpleasant impact upon society 
which Sir Josiah discusses. But we venture the 
opinion that there is more talk than wool and 
that a very small proportion of the population 
of any civilised country would willingly surrender 
a single one of the advances made during the 
past century. For every one that cursed a thousand 
would be found to bless. We all detest the things 
that give us personal annoyance, and are ready 
enough to put the blame on progress. But if 
our charges were examined by an impartial jury 
we suspect that of every single one of them it 
could be shown that the balance of convenience 
outweighed our objections and that, even we 
ourselves would not be prepared to accept 
all the effects that would result from the 
arrest of progress in the particular direction 
which provoked our dislike. Furthermore, we 
believe it would be found that it is not to the 
amenities of progress that objection is raised, 
but to matters associated with those amenities. 
For example, we do not hate the road drill, but 
the noise it makes; nor electrical distribution, 
but ugly pylons across country. It should, on 
the one hand, be the duty of the scientist and the 
engineer to seek constantly the means of removing 
the disagreeable feature of his works, and, on the 
other, of authority to regulate, without restraining, 











the use of technological advances so that they may 
not be a nuisance to others. In as far as that is 
done, so, we anticipate, will the objection to 
technological progress decrease. 


Charing Cross Bridge 


Ir is not the fault of the London and Home 
Counties Traffic Advisory Committee that its terms 
of reference with regard to Charing Cross Bridge 
were so narrow that it could do little more than 
reaffirm what everyone already knew to be a fact. 
The Minister of Transport desired the Committee 
“to review the case for safeguarding the possi- 
bility of constructing a road bridge in the neigh- 
bourhood of Charing Cross in so far as such case 
rests upon considerations of traffic . . . and submit 
to him a report embodying their conclusions.” 
The Committee has inevitably reported in favour 
of such safeguarding and, indeed, it could hardly 
do otherwise. As far back even as 1854 a Select 
Committee of the House of Commons came to the 
conclusion that a road bridge at Charing Cross 
would speedily become necessary, and the same 
conclusion has been reached, with varying degree 
of emphasis upon the urgency for its construction, 
by every body that has since considered the matter. 
The Royal Commission of 1926 considered the 
bridge “ essential,” and the Advisory Committee 
of the London County Council of 1931 endorsed 
that conclusion. In the present report care is 
taken to print the opinions of several authorities 
that an early decision is very necessary. It is 
only in accordance with its controversial history 
that the bridge should, even when studied under 
such limited terms of reference, lead to disagree- 
ment. Several.members of the Committee found 
themselves unable to agree to the whole of the 
opinions expressed in the report. Two, only, 
however, were doubtful of the advisability of 
building the bridge and then only on account of 
the great cost, and because they were unconvinced 
that alternative methods could not overcome the 
present difficulties. 

But, though the main conclusion of the Com- 
mittee was inevitable enough, it was based upon 
evidence which has not before, we believe, been 
so thoroughly sifted. The Committee has studied 
the problem pre-eminently from the point of view 
of the effect upon traffic flow in the central area 
of London of the building of the bridge, and for 
this purpose it ascertained the views of a number 
of interested authorities. Previously, the need for 
the bridge has frequently been said to lie in its 
usefulness as the chief link in a traffic artery 
for north-south traffic across London, and in con- 
sequence somewhat grand schemes of road improve- 
ments extending considerable distances north and 
south of the river have been proposed for con- 
struction at the same time as the bridge. It is 
possible that the bridge will form a link in such 
an artery. But the investigations of the Com- 
mittee show definitely that the effect of the bridge 
on traffic flow is likely to be localised to quite a 
small area. Its effect is particularly likely to be 
felt in easing congestion in Charing Cross-road, 
Parliament-square, Whitehall, Trafalgar-square, 
and the Strand, and, to some extent, also on 
Westminster Bridge and its approaches. Thus, 
the London Passenger Transport Board informed 
the Committee that if the bridge existed 1598 
buses per day could be diverted from passing 
through Trafalgar-square of which 1000 would 
be taken from the Strand and 598 from Whitehall 
and Westminster Bridge. The Board was, more- 
over, of the opinion that the traffic which would 
use the bridge could not be dealt with by a 
ring road such as the North Circular. All the 
streets and squares mentioned, it was established 
on the evidence of the Commissioner of Police 
for the Metropolis, are handling traffic almost at 
saturation point, which is sometimes reached at 
peak hour flows and during other abnormal flows 
of traffic. Having thus established the need for a 
bridge the Committee went on to consider certain 
particulars of the design which would naturally 
follow from considerations of traffic flow. It came, 
with some dissent, to the conclusion that the 
railway station ought not to be removed to the 
south bank and that traffic conditions would 
best be met by a bridge joining the Strand at 
Agar-street and having an approach “round- 
about” on the southern side near the crossing 
of Waterloo-road and Stamford-street. Essentially, 
the scheme is very similar to plan No. 1 of the 
1931 Advisory Committee of the London County 
Council, which was supported by two only of the 
sixteen members. 

In considering the report—outlined in our 








264 


THE-ENGINEER 





Sept. 11, 1936 








issue of September 4—it needs to be remem- 
bered that the Committee considered the problem 
purely from the utilitarian aspect of its effect 
upon traffic flow. We have no doubt that architects 
and others desiring that a bridge in so important 
a site shall be artistically worthy of it will be 
ready to show how far short of perfection the 
Committee’s tentative proposal falls. For there 
is much that is open to criticism. On the traffic 
side, howeyer, we find the report curiously reticent 
on the effect of the construction of the bridge on 
traffic on the south of the river. If a map of London 
be consulted it will be found that with the sole 
exception of Vauxhall, all the more important 
bridges of London deliver southbound traffic on 
to approach roads leading either from St. Georges: 
circus or the Elephant and Castle. Of the six 
bridges — Lambeth, Westminster, Waterloo, 
Blackfriars, Southwark, and London—only three 
have exits to the south exclusively along main roads 
alternative to those through St. Georges-circus and 
the Elephant and Castle. By reason of its site the 
approach road to a new Charing Cross Bridge 
would necessarily start from the same neighbour- 
hood which is already very badly congested at 
hours of peak flow and which, even when improve- 
ments already planned have been put in hand, is 
not likely to be easily relieved when the new six- 
line Waterloo Bridge is opened. Like the Com- 
mercial Road Users Association, which appears to 
fear the same possibility, we are inclined to 
suggest that any action preparatory to the building 
of a bridge at Charing Cross should be delayed 
until the effect of the new Waterloo Bridge on 
traffic in South London has been observed. Then, 
the further effect of the Charing Cross Bridge could 
be more closely calculated and corresponding 
street widenings and improvements carried out 
if they were found to be a necessary part of the 
scheme. 


Road Accidents and Road Design. 


THE issue within a few days of each other of 
the reports on Fatal Road Accidents in 1935 and 
the Road Traffic Census, 1935, is a demonstration 
of the fact that an earnest effort is at last being 
made to obtain sound facts rather than ingenious 
theories upon which to base any further legisla- 
tion for the regulation of road vehicles. The 
results shown in the accidents report of 1935 
were partly influenced by the measures, such as 
the 30 m.p.h. limit, brought into action during 
that year. In conjunction with the monthly 
figures already published for 1936, the effect of 
these measures is seen to be disappointingly low. In 
1935 there were 6502 fatalities as compared with 
7343 in 1934; but the year 1936, despite the bad 
summer weather, which has probably kept much 
traffic from the roads, has shown a tendency 
towards increase once more. Though the reduction 
in the number of fatalities may be credited to the 
energetic policy inaugurated by Mr. Hore-Belisha, 
there still exists considerable doubt whether 
several of the measures brought recently into 
force have been well adapted to serve their purposes. 
Although, especially elsewhere than in London, 
where little regard is paid to them, pedestrian cross- 
ings have added to pedestrian convenience, it is 
questionable whether on life-saving grounds they 
have justified their cost. The reduction of mortality 
cannot by any means be traced with certainty 
to the effects of a 30 m.p.h. speed limit, for there 
are many who argue that the removal of the limit 
would lead to a reduction of accidents on the ground 
that many drive habitually even in dangerous 
places at the utmost speed the limit allows. Pedes- 
trian railings, from which perhaps more may be 
hoped, were used to too small an extent appre- 
ciably to affect the 1935 figures, while the effect, 
if any, of the driving test cannot for some time 
become marked. It is clear, moreover, that the 
frequent publication of high figures of dead and 
injured is having the effect that was to be expected 
of making such figures familiar so that their 
propaganda value has lessened. 

As we have said before, in leaders on the 
subject, measures taken as the result of 
individual opinions or individual theories are 
very unlikely to be successful in reducing 
accidents. Certainly, little good can be done by 
legislative action, restrictive or otherwise, until 
all the facts bearing on the problem have been 
investigated. Already, from the limited informa- 
tion provided by the short series of fatal accidents 
reports, certain tentative conclusions may be 
drawn. It would seem, for instance, that the 


best chance of reducing accidents does not lie 
in wholesale legislative activity such as that which 
applied a speed limit, but rather in the patient, 





detailed study of the localities at which accidents 
occur so that any faults in the road design may be 
discovered and rectified. It is by just this method 
of approach that the Minister of Transport hopes 
to reduce the number of accidents in the Chiswick 
High-road, where trams have given way to trolly- 
buses and other detail improvements have been 
made. The lessons learned in this way can be, 
and should be, applied to the design of new roads 
as and when they are built. In the same class of 
investigation may be placed the examination of 
road vehicles for defects, such as faulty brakes or 
steering gear, and the plea for the co-operation 
of the manufacturer in constructing cars with 
improved vision for the driver. In a wider field, 
the accident figures have given the key to the 
general principles of safe road design. The 
vulnerability of pedestrians and pedal cyclists 
demands their segregation from the motors and 
the great increase of cycling revealed by the 
census makes the demand more urgent. The 
disastrous effect of leaving it possible for the 
reckless to maintain speed over an important 
crossing suggests the need for restrictive design 
either by signal control, roundabout, or swan- 
neck approach. Ideally, all such crossings should 
be abolished in favour of bridges. Lighting 
which leaves ‘“ pools of darkness,’ unnecessarily 
steep cambering, a slippery surface, &c., all 
play their parts in the holocaust of the road, 
albeit perhaps quite small ones, and should be 
eliminated. 

The engineer will, we believe, eventually be 
capable of designing and constructing roads, 
whether for cities or as ‘“‘ long-distance ” arteries, 
which will be almost foolproof to drive upon. 
That day is not, however, yet. It must be remem- 
bered that nearly 62 per cent. of accidents in 1935 
occurred on straight roads or open road bends with 
good sight lines. Though one may be disposed to 
think that some feature of the road design was 
faulty in many of these cases and acted as a con- 
tributory factor to the accident, yet it must be 
admitted that human judgment is always frail 
and likely to fail at critical moments. We are 
not, however, without examples of what can be 
done by detail improvement and steady education 
to reduce the number of such apparently causeless 
accidents. Similar conditions are to be found in 
industry and have proved amenable to correct 
treatment. A notable example is provided by the 
operation of the railways in which, despite the 
complexity of the organisation and the complicated 
intermeshing of the train services; despite the 
possibility also among so great a number of railway 
servants of a failure of human judgment, accidents 
have been reduced during the last fifty years 
almost to vanishing point as far as passengers are 
concerned, and to an astonishingly low figure 
even among the railway servants themselves. 
Eventually, it is legitimate to hope, it will be as 
safe to travel by road as it is now safe to travel 
by rail. But those who expect now by some single 
bold stroke of legislative activity to reduce 
fatalities on the road to less unbearable propor- 
tions are, we fear, doomed to disappointment. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
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RAILWAY ELECTRIFICATION. 


Simm,—If one or two points may be added to the very 
interesting series of articles on railway electrification 
appearing in your columns last month, perhaps you will 
grant me a little of your space to invite attention to the 
following considerations :— 

(a) The essentially suburban nature of the British rail- 
way problem. According to your contributor, it is con- 
ceded that electric traction is the most appropriate for 
suburban areas. But, if we allow suburban zones of 
20 miles radius round Leicester, Nottingham, Sheffield, 
and Leeds, for example, and of 40 miles round London, 
it will be found that 60 per cent. of the distance from 
London to Carlisle could be classified as suburban. 

From Rugby to Stafford, vid Birmingham, and from 
Manchester or Liverpool «.; Crewe, the line is again un- 
mistakably suburban. A. system on which such areas were 
electrified and the intervening sections operated by steam 
would be akin to a bridge with cantilevers of steel and con- 
necting spans of cast iron. Indeed, a recently published 
report* of the Federal Power Commission advocates con- 
version over 212 miles of lightly worked single track 
between Avery, Idaho, and Othello, Washington, for the 
purpose of linking up existing electrifications. It may 
be worth noting, too, that a journey such as the 86 miles 
from New York to Philadelphia, is in America regarded as 





* “Use of Electric Power in Transportation.” Power Series 
No. 4. 265 cents. 





purely suburban, first-class expresses being available 
every 20 or 30 minutes and hourly even to Washington, 
226 miles from New York. 

(b) The possibility of electrifying a limited mileage of 
main line so chosen as to afford the major benefits of general 
conversion within a fraction of the time and cost. Exami- 
nation of an early railway map will suggest, for instance, 
that virtually all the populous centres of the North could 
be tapped by an artery from Euston to Birmingham, and 
thence, vid the old West Coast route, to Liverpool, Man- 
chester, and the Scottish capitals, with an offshoot from 
Rugby to Newcastle, Middlesbrough and Low Gill 
Junction, passing direct through Leicester, Nottingham, 
Sheffield and Leeds, 

Unconverted routes could be used as relief lines for goods, 
interspersed with essential services of local trains and light 
semi-expresses. In this way the electric facilities could 
be reserved as a high-speed grid for intensified passenger 
services by day and express goods by night. Such an 
arrangement would be of advantage even to travellers 
from centres on lines still operated by steam—witness the 
possibility of saving virtually two hours in the morning 
journey from Carlisle to London by crossing to Newcastle 
and using the “ Silver Jubilee” express. If a four-hour 
service has been found profitable between London and 
Newcastle, can there be any doubt as to the economic 
feasibility of four-hour services to and from Glasgow, with 
nearly four times the population ? The clinging contact 
of pantograph and overhead wire would render possible 
speeds not to be attained with the rebounding third- 
rail shoe. 

Beyond extending electrification as far as the Scottish 
capitals, however, there would seem little necessity to 
conform too closely to the recommendation of the Weir 
report, regarding the desirability of adopting a compre- 
hensive scheme for all except a few lightly worked branch 
lines. What need to electrify two or more collateral routes 
wherever one would suffice for the bulk of the traffic ? 
A carefully planned scheme of the kind indicated above 
might well prove more effective than wholesale conversion 
unaccompanied by the appropriate reorganisation. On 
lines so densely worked, it would be economic, too, to 
install the system of automatic cab-signalling that has 
rendered the Pennsylvania Railroad proof against accident 
and fog. 

(c) The fact that, according to the “ Proceedings” of 
the Institution of Civil Engineers (Vol. 236, pages 57 
and 76), the Sheffield—Manchester electrification scheme is 
officially estimated to yield a revenue of 15} per cent. 
on the additional outlay. Along the lines suggested above, 
equally great traffic densities could be accumulated upon 
some 800 route miles, half of which would already qualify 
for electrification as being suburban. 

The advantages of electric traction would be enhanced, 
too, as speeds became higher. The Federal Power Com- 
mission, in its report, states that American railway 
operators anticipate a steady advance of average pas- 
senger speeds from between 60 and 75 m.p.h. to between 
90 and 100 m.p.h., with corresponding acceleration of 
freight, necessitating at least a doubling of horse-power. 
The effect on the cost of locomotives needed to haul the 
same volume of traffic is shown in the following table :— 


Speed, Electric. Steam. Diesel. 
m.p.h. 

60-75 ... 100 90-100 125-150 
90-100 100 150-175 175-200 


The recommendation of this Commission that a further 
5429 route miles should be converted would seem of 
greater significance for this country than the inconclu- 
sive results obtained on the Continent, where traffic 
densities are said to average only a fifth of what is normal 
over here, 

Space does not permit more than a passing reference 
to the concomitant amenities of electrification. But 
perhaps it may be mentioned that the Metropolitan Rail- 
way was able to finance its extension to Aylesbury by the 
purchase and development of building sites on either side 
of the track, and that land values on the Pennsylvania 
Railroad are soaring in any district that can conceivably 
be styled ‘ main line.” 

Would there not, over here, be like opportunities for a 
great new residential estate in the neighbourhood of 
Blisworth, from which season-ticket holders could have 
access in little over half an hour either to London or to a 
business in Leicester or Birmingham ? 

K. H. JoHNsTon. 


London, 8.E.25, August, 1936. 
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The Galloway Water Power Scheme. 


No. 


T is now nearly two years since we last made 
extended reference to the Galloway water power 
scheme in our issues of October 12th, 19th, and 26th, 
1934. It will, however, be recalled that when work 
upon this scheme has been completed, it will have a 
greater installed capacity of plant than any other 
single hydro-electric undertaking in this country. 
The maximum output is designed to be 102,000 kW, 
but as the scheme is intended to relieve steam power 
stations connected with the Grid in South-West 
Scotland and Northern England of peak loads, its load 





I. 


scheme as a whole was given in the previous articles 
to which we have already referred. But since the 
work of development is being carried out in two 
stages, the second of which is the subject of this 
article, it may be advantageous in the interests of 
subsequent clarity to recapitulate shortly. 

The works carried out in the first stage were mainly 
concerned with the regulation of the river Dee for 
hydro-electric purposes. The accompanying map— 
Fig. 2—reproduced from our previcus articles, shows 
the situation of the works. In the south-eastern 






































thereby on a draw down of 4ft. storage for 2000 
million gallons is obtained at a top water level 
148ft. above O.D. The barrage regulates the amount 
of water that is allowed to flow downstream to the 
Tongland works, at the actual site of which the storage 
capacity is restricted. These works, through which 
the whole of the water from the catchment area flows, 
are so situated that the water is finally released at 
about mean tide level, the power station being 
situated just at the limit of tidal waters. They con- 
sist of a high arch dam, about 70ft. high above river 
bed level, with a gravity section on the east, creating 
a small reservoir with a top water level 120ft. above 
O.D.; a reinforced concrete pressure aqueduct; a 
surge tower; and a power station with three 11,000 
kW vertical Francis turbines. The average net head 
available is 102ft. 

All the works just described were completed more 
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factor annually will be as low probably as 20 per cent. 
and the average yearly output about 183 million 
units. Sir Alexander Gibb and Partners, of Westmin- 
ster, and Merz and MacLellan of Westminster are the 
engineers to the scheme, and several contractors 
have been and are still concerned in constructing 
the works. 

The sites of the various works lie mainly in Kircud- 





brightshire, but the catchment area of 396 square 


FiG. 1—PROFILE OF COMPLETE SCHEME 


part of the catchment area a large reservoir named 
Clatteringshaws has been created by the construc- 
tion of a gravity dam about 75ft. high above original 
ground level at the deepest point. Incidentally, the 
creation of a lake, 2} miles long by 14 miles broad, 
has converted the somewhat dull and barren moor- 
land valley through which the Dee flows into a 
beauty spot. This reservoir with a top water level 





585ft. above O.D. and a storage capacity of 7900 
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than a year ago, and have since that time been in 
very successful operation. They comprised the works 
carried out in the first stage of development. The 
second stage of development consists of the regula- 
tion of the Water of Ken in its higher reaches and the 
production of power from its water in three power 
stations, Kendoon, Carsfad, and Earlstoun. In this 
article the planning of the various works will be fully 
dealt with. But before that description is attempted, 
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FIG. 2—MAP OF THE GALLOWAY CATCHMENT AREA 


miles also includes a few square miles of Ayrshire, 
There is a mean annual rainfall between 40in. and 
80in., and the area is drained by two rivers, the 
Kireudbrightshire Dee and the Water of Ken, 
together with their tributaries. In addition, the 
headwaters of the river Doon, which follows normally 
a course through Ayrshire to the sea, are deflected 
into the Water of Ken. A full description of the 








million gallons supplies water through a tunnel 
34 miles long to the Glenlee power station, in which 
are installed two 12,000-kW vertical shaft Francis 
turbines. The water is released along a tailrace to 
join the Water of Ken above Loch Ken. The average 
net ‘available head is 365ft. In Loch Ken the waters 
of the rivers Ken and Dee mingle. The outlet from 
the loch is controlled by the Glenlochar barrage, and 








attention may well be directed to Tables I and II, 
both reproduced in revised form from our earlier 
articles. They give in concise form figures from which 
a general conception of the scheme can be obtained, 
while the engraving, Fig. 1, shows the profile of the 
scheme in a more graphic form. In connection with 
the tables, it should be noted that the Loch Whinnie 
reservoir therein mentioned, to have a storage capa- 
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Lamford hill towards the valley of the Carsphairn| above O.D. and a circular section 14ft. 2in. in dia- 
Lane. As this tunnel will never run full, its roof | meter. These large dimensions were decided upon 
remains unconcreted. The bottom width of the] in order that the aqueduct could act to some extent 
channel is 6ft. 6in., and it has sloping sides concreted | to absorb surges such as may be caused by the 
to a height of rather more than 5ft. operation of valves below, but particularly in order 
to allow for a slow rate of water flow so that any air 


city of 1250 million gallons, is not yet under con- 
struction. 
Taste I.—Capacities of Reservoirs. 
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Taste II.—Power Stations. 
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SeconpD StacE WoRKs. 


Doon—Carsphairn—Deugh Tunnel System.—Refer- 
ring again to Fig. 1, it will be seen that the river 
Doon drains a considerable area in the north-west into 
Loch Doon. A gravity dam is now under construc- 
tion and approaching completion at the outlet from 
the loch, the level of which will be raised thereby 
from about 677ft. to 705ft. above Q.D. Considera- 
tion of the design of the dam itself can for the moment 
be left aside for later reference. The water, as is 
shown in the local map and profile, Fig. 3, is drawn 
off through a pressure tunnel, 6500ft. long, under 
Cullendoch Hill towards the valley of the Carsphairn 
Lane, tributary to the Water of Deugh, itself a tribu- 
tary of the Water of Ken. This pressure tunnel has 
an invert level at the intake 652ft. above O.D., and 
slopes downwards towards the Carsphairn portal, at 
which the invert level is 646ft. above O.D. In form 
it is 8ft. 3in. in diameter, with a flattened invert of 
7ft. 1}in. radius, giving a height from the haunches 
of 6ft. 9in., Fig. 3. It is concrete lined throughout, 
and spaces were left for the forcing in of grout behind 
the lining. Its total length is 6500ft., and at the time 
of our visit to the site in May, it was already almost 


The invert level at the outlet portal of the Deugh 
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tunnel stands at 740ft. above O.D. The channel 
is continued as an open aqueduct following the slope 
of the hillside for the next 230ft., and its bottom is 
stepped to break up the speed of flow while falling 
from 740ft. above O.D. to 725ft. above O.D. The 





completed. The Water of Deugh lies further east, 
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FiG. 3—SITUATIONS, PROFILES AND SECTIONS OF DOON AND DEUGH TUNNELS AND Bow BURN AQUEDUCT 


likely to be trapped may make its way upwards 
along the roof and escape to the atmosphere. At 
its lower end the aqueduct’s dimensions are decreased 
and it makes junction with a steel pipe line 730ft. 
long and 8ft. diameter, connecting it with the portal 
of the Doon tunnel. For the first 409ft. this pipe 


Weir L. 726-5 oorfest of Ground 


Ts 
Aqueduct from Deugh Intake 
—>-> 
Open + Gradient 1 in 187 
nel 


j_ Open Channel | Chan | | 


| — 
ul 














/ 6’ to 5’ dia. 


i 


/ Scour Pipe 
} "dia. 


“THe EnGincen” 


FiG. 4—PLAN AND PROFILE 


beyond the Carsphairn Lane, and at a considerably 
greater elevation. A weir has been built across this 
stream at a level above O.D. of 799ft., and the water 
is diverted into the Deugh tunnel, 7100ft. long, of 
free-flowing canal section, Fig. 3, driven under the 
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OF WORKS IN CARSPHAIRN 


with an invert level 721ft. above O.D., as shown in 
Fig. 4. From this pool the water is admitted through 
screens and over a weir with a top level 726ft. abpve 


O.D. into a sloping reinforced concrete pressure | po 


aqueduct 300ft. long with inverts at 718 - 5ft. and 662ft. 
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line is set on a downward gradient of 1 in 25-54, 
whilst the remainder of the distance is covered on 
an upward gradient of 1 in 1015 to the Doon tunnel 
rtal. The lowermost point, lying, of course, almost 
in the bed of the Carsphairn Lane, and consisting 
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of the main anchorage block, also includes a 6ft. to 5ft. 
Glenfield and Kennedy needle draw-off valve equipped 
with a jet disperser by the use of which water from 
Loch Doon can be discharged into the Carsphairn 
Lane. 

The level of the Carsphairn Valley between Loch 


noticed that the waters of the Bow Burn, a tributary 
of the Deugh, are diverted by a small dam into an 
aqueduct and so caused also to enter the Deugh 
tunnel. A section of the free-flowing aqueduct is 
given in Fig. 3, and the work needs no further 
reference than the remark that, being in a highly 








TONGLAND SURGE TOWER AND POWER STATION 


Doon and the Deugh Valley is considerably below 
that of the water in the loch, as will be seen from the 
profile. The level of the top of the reinforced part 
of the aqueduct is, on the other hand, considerably 
above Loch Doon. The object of the arrangement 
of tunnels and connecting aqueduct is, we believe, 


inaccessible position, a special road had to be con- 
structed so that it could be expeditiously carried 
out. This road, which, though narrow, was capable 
of carrying small lorries, was also used for bringing 
the materials necessary for the construction of the 
Bow Burn dam. One other matter is worthy of 








FLOODGATES AND SPILLWAY CHANNEL OF TONGLAND DAM 


really unique, and allows water from Loch Doon to 
be discharged into the Carsphairn Lane when, owing 
to a dry season, storage must be drawn upon for 
power, and, on the other hand, permits, in wet seasons, 
when more than enough water is already going 
downstream, the water from the Deugh to be passed 


passing notice in reference to Fig. 3. In general, the 
contours were favourable to the raising of the level 
of Loch Doon. At one point, however, the country 
between the Doon depression and the Carsphairn 
Valley flattens out into a low saddle, and it has been 
necessary here to build a low cut-off dam consisting 








SPILLWAY APRONS 


through both tunnels into Loch Doon for storage. 
It will be seen, therefore, that the works in the Cars- 
phairn Valley have had to be designed to serve both 
purposes. The purposes are met by allowing the 
water from the Deugh to flow continuously into the 
upper end of the reinforced aqueduct. 

In examining the local plan, Fig. 3, it will be 


OF TONGLAND DAM 


of an embankment with a concrete core wall, and to 
construct an aqueduct to carry in at the higher level 
the waters of the Muck Burn which flows into Loch 
Doon at this point. These works are of such minor 
importance and so ordinary a character that no further 
reference will be made to them. 


of four articles on the Galloway power scheme, 
attention may be directed to a number of photo- 
graphs reproduced on these pages and page 262, 
which illustrate the first stage works. These works, 
it will be recalled, were not completed at the time 
our last articles were published in October, 1934. 

(To be continued.) 








The Arc-Shearing Coal Cutter. 


In many of the world’s coalfields the conditions are 
more suitable for the pillar and stall system of mining 
than the longwall system. One of the special types of 
coal cutters evolved for this kind of work, and also for 
advancing headings at high speeds and low cost is the 
Arewall and Shearing, or ‘“ Arc-Shearing”’ coal cutter, 
made by Mavor and Coulson, Ltd., of Glasgow. The 
method of making a horizontal cut is shown in Fig. 1. 
The Arc-Shearing coal cutter is run into the heading either 
on rail wheels or on a crawler mounting, and while the 
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FIG. 1—METHOD OF MAKING HORIZONTAL CUT 


body of the machine remains stationary the jib, round 
which renewable picks are carried by a chain, is slewed 
through the coal. Under favourable conditions four 
places can be cut per hour, including travelling from place 
to place, or a fully mechanised heading can be advanced 
nearly 24 yards in twenty-four hours. But in many 
cases a single horizontal cut at a fixed height is insufficient. 
One or more vertical cuts are often found to reduce the 
shot firing needed and to make the “coal get” better. 
The Arc-Shearing coal cutter is therefore arranged to 
cut vertically (shearing) or at any angle. The jib in the over 
and undercutting positions is shown jn the two upper 
illustrations, Fig. 2, whilst the lower picture shows it 














Fic. 2—JIB IN ALTERNATIVE CUTTING POSITIONS 


in the shearing position. As the height of the cut may 
have to be varied from place to place, the machine is 
mounted on jacks to allow it to cut at any height up to 
6ft. Tin. above the floor level. 

The motor, which may be A.C. or D.C., or a compressed 
air turbine, forms the central part of the machine body. 
At one end it drives the propelling gear and at the other 
the cutter chain which carries the picks. A shaft along 
the side of the machine transmits power from the propelling 
gear to slew the jib or alternately to turn the gear head to 
change the angle at which the cut is made. A vertical 
shaft below the propelling gear drives the crawlers or 
road wheels, or, alternatively, turns the jacks to raise 





First Stage Works.—In concluding this, the first 





or lower the body of the machine, and, hence, to vary 
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the height of the cut. }In Fig. 3 the machine is fully 





é h A worm at the end of the shaft 5 drives the worm wheel | below a low roof. The 33in. of adjustment is therefore 
raised and the jib is over the top. In Fig. 4 it is half| 6, and, in turn, a pinion 7, which engages with two gear | obtained by making the jacks telescopic by arranging 
raised, and here again the jib is over the top to make the | wheels, one 8 shown in the end elevation, and 11 in the | one screw inside the other. When the nut on the machine 
machine compact for travelling. The illustration, Fig. 5,| plan. The wheel 8 is for high speed and transmits power | has been raised to the top of the outer screw, the screw 











Fics. 3-4-5—JiB CLOSED OVER TOP OF COAL CUTTER AND MACHINE TRAVELLING ON FAMP INCLINED 1 


shows the machine travelling on a ramp inclined 1 in 5. 


The propelling gear is shown in the upper drawing on | ended dog clutch sliding on the shaft 10 is raised. When 
this clutch is lowered the low speed is brought into 


page 268. The pinion on the end of the motor shaft 
drives the spur wheel marked 1 formed with a bevel wheel, 
which drives the bevel wheel 3 through an idler 2. By 


onmned stiganG | bates: 


through the bevel gear 9 to the shaft 10, when the double- 


action through the gear wheel 11 and worm wheel 12. 


The vertical shaft 10 is hollow and is splined internally 
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FiG. 6~ARRANGEMENT 


turning the handle 4 either 1 or 3 is made to drive the 
shaft 5 through a multi-plate clutch, and by engaging 
one clutch or the other the shaft 5 is driven in either 
direction. These clutches allow any of the four move- 
ments driven by the propelling gear to be started 
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Fic. 7—UNDERCARRIAGE 


smoothly. The machine can be started to move as 
imperceptibly as a motor car, or, if required, it can be 
moved only an inch or so at the time. Any of the four 


movements can be reversed by using these clutches without 
reversing the motor. 
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OF CRAWLER GEAR 


at 13. A solid splined shaft fits inside it for connecting 
it to the chassis. As the propelling gear is raised and 
lowered by the screw jacks the hollow shaft slides on the 
solid shaft inside it. The lower end of the solid shaft is 
marked 14 in the drawing, Fig. 6. From the bevel gear 
at its lower end a horizontal shaft carries a double dog 
clutch by which either sprocket 16 or 18 can be engaged. 
The sprocket 16 drives the differential gear 17 by means 
of a roller chain. The outer end of each axle driven by the 
differential carries a combined sprocket and brake drum. 
The sprockets serve for the main crawler drive, and the 
brake drums are used for steering the machine. The 
differential axles are carried on roller bearings. Take-up 
screws on the front cross stays of the crawler frame 
adjust the tension on the crawler chains, which slide on 
runners composed of special steel. A lever steers the 
machine by operating the brake band on each drum. 
The operation of drawing back the lever tightens one 
brake band and turns the machine to the left, while the 
operation of pushing forward the lever tightens the other 
brake band and turns the machine to the right. In this 
way the machine can be turned when necessary in its 
own length by pivoting about one crawler. 

The crawlers can run on railg or on uneven ground. 
Machines that never need leave the rails are generally 
mounted on rail wheels made of manganese steel, with 
wide treads and deep flanges to prevent derailment. 
All four wheels are driven, and a brake, applied with a 
powerful clamping action to one rail wheel, acts on all 
four wheels. The high and low-speed clutch in the 
propelling gear gives a choice of a high speed for flitting 
between 60ft. and 120ft. per minute, and a slow speed 
for driving the jib into the coal at between 3ft. and 5ft. 
per minute, according to the hardness of the material 
to be cut. 

The sprocket 18 (Fig. 6) drives the four jacks for 
raising and lowering the body of the machine. The 
sprocket on the cross shaft between the first two jacks 
has a safety dog clutch with tapered dogs, the two members 
of which being held in engagement by a heavy spring, 
and when the jacks reach the end of their travel the clutch 
slips and prevents damage. When the machine is fully 
lowered, the jacks must not project far above the body, 
for otherwise the machine would be unable to travel 
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stops turning and the inner screw, in continuing to turn, 
raises the outer screw and the machine. Connecting 
shafts drive all four jacks at the same time, and the speed 
of raising and lowering is 18in. per minute. The under- 
carriage, which is a fabricated, all-welded structure is 
shown in Fig. 7, while an illustration of the arc-shearer 
removed from the undercarriage is given in Fig. 8. 
Besides driving the crawlers or jacks, the propelling 
gear is used for slewing the jib or turning the gear head. 
The gear wheel 20 on the shaft 10 in the upper drawing on 
page 268 drives the bevel gear 2] from which the hori- 
zontal shaft (Fig. 9), running along the side of the machine, 
is driven in either direction. A double dog clutch is moved 
in either direction to engage either of the bevel wheels on 
this shaft. A safety clutch is also provided to protect the 
arcing gear from overload, its construction being similar 
to the one described for the drive to the jacks. The further 
end of this shaft carries a double-claw clutch indicated 











Fic. 8-ARC SHEARER REMOVED FROM 
UNDERCARRIAGE 


at 24 in the lower drawing on page 268, and when turning 
the gear head it e the bevel wheel 25, which drives 
the worm wheel 26 fixed to the gearhead carrier 27, which 
turns on the long journal 28 rigidly fixed to the motor. 
In this way the gear head 29 is turned. Two tapered 
bushes on the gear head carrier are adjusted axially before 
the machine is dispatched to give the least possible work- 
ing clearance and after long use they can be readjusted 
to take up any wear. A packing gland prevents oil leaking 
from the working parts of the gear head or dirt reaching 
them. The time taken for the gear head to turn through 
360 deg. is from one to two minutes, according to the speed 
of arcing. A brake on one end of the worm shaft prevents 
the worm gear overrunning when the clutch is out of gear 
and heavy pressure is applied to the gear head. If an 
attempt be made to turn the gear head into a position 
where it cannot be turned, a safety pin on the arcing shaft 
shears, and so, protects the mechanism. 

The arcing mechanism for slewing the jib is engaged by 
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Fic. 9—ARCING SHAFT 


the sliding clutch 24 in the lower drawing on page 268. 
Through an idler pinion 30 the large ring spur wheel 31 
is driven and a bevel wheel 32 formed on it drives the 
bevel pinion 33, and worm gear 34. The worm wheel is 
bolted to the jib head 35, and so slews the jib it carries. 
The jib head is a single steel casting carried on the out- 
side of the large diameter boss on the gear head. It is 
bushed with phosphor bronze rings of heavy section and 
its bearing surfaces are ample for both the radial and 
axial pressures. The simple construction ensures great 
strength and rigidity, which are said to be maintained for 
many years. The method of mounting prevents pressure 
on the jib distorting the sprocket shaft and other moving 
parts. The jib head is held in position by @ supporting 
piece 35a, which is bolted to the gear head and registered 
independently of the jib head by a deep spigot. This 
supporting piece is also the housing for the self-aligning 
roller bearing at the foot of the sprocket shaft. A dust- 
proof gland prevents dirt reaching or oil leaving the worm 
wheel on the jib head, irrespective of whether the jib is 
undercutting or overcutting. The jib head is prevented 
from overrunning in the same way as the gear head, #.c., 
by a brake on one end of its worm shaft, which effectively 
prevents the worm gear from running away when the 





clutch is out of gear and heavy pressure is applied to the 
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jib. Normally the jib can be slewed through 240 deg., 
but when it is in a position to pass over the body of the 
coal cutter, it can be turned through 360 deg. For 
travelling it can be swung over the top of the machine, 
thus making the complete unit compact. The speed of 
slewing (are cutting) can be between the limits of ten and 
twenty minutes for the 240 deg. arc, but a speed of about 
half a minute for the 240 deg. arc is provided for quick 
movement of the jib during travelling or when preparing 
to make a cut. 

The cutter chain, which carries the picks that do the 
actual cutting, is driven by the motor pinion acting on the 
spur wheel 36 (in the lower drawing on page 268). This 
spur wheel transmits through the wheels 37 and bevel 
gear 38, which is caused to drive the vertical shaft by a 
dog clutch 39 and to drive in turn the sprocket 40. Accord- 
ing to the material to be cut, the gearing can be changed 
so as to alter the speed of the chain. Six set screws that 


fasten the rim of the bevel wheel 38 to the hub protect the 


gearing from overstrain. Under exceptional conditions, 
as, for example, in the event of a pick becoming loose and 
jamming, these set screws shear. 

Where there is an overhead wire supplying D.C., a 
trolley arm can be plugged into a socket on top of the 
motor and can be quickly removed for cutting, when a 
flexible training cable is used. The cable is most con- 
veniently carried on a reel which can be driven by the 
motor. In most cases 38-watt headlamps are provided, 
or when the supply is A.C. a small transformer feeds them 
at 12 volts. 








New Electric Motors. 


A NEw range of naturally ventilated squirrel-cage and 
slip-ring motors with an unrestricted air flow to all parts 
of the core and windings and with adequate protection 
against mechanical injury has been introduced by Bruce 
Peebles and Co., Ltd., of Edinburgh. Built in sizes up 
to 1600 B.H.P. at 1000 r.p.m., the machines are claimed to 
be capable of withstanding the most arduous conditions 
met with in the heavy industries and of operating in places 
where ordinary protected type motors may prove unsatis- 
factory. The special construction of the stator frame is 
claimed to keep the inside of the motor clean. In many 
places where total enclosure is not essential these motors 
may be used. While they are really an extension of the 
smaller range of machines made by the firm, certain struc- 
tural modifications have been embodied in the design to 
meet the demand for large self-contained naturally 
ventilated motors. 

The machines are fabricated from substantial steel 
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ELECTRIC MOTOR OF FABRICATED CONSTRUCTION 


plates and the method of construction is said to give com- 
plete freedom from distortion. A full-load test applied 
to a typical 350 B.H.P. induction motor of this type on 
which the air gap had been intentionally “ offset ” in the 
ratio of 4: 1 showed that there was a total absence of dis- 
tortion, thus demonstrating the exceptional mechanical 
rigidity. Built up of heavy steel plates, the stator frame 
is hexagonal in shape. It consists of two end plates and 
in the case of the larger sizes there is a centre rib. They 
are held together by stiff plates, which also serve as a 
seating for the core of low-loss iron and are rigidly held 
together between two end rings welded to the plates. 
Substantial steel plates forming louvres are welded to the 
surface of the frame. They contribute to structural 
stability and provide for maximum protection to all the 
vital parts and thorough ventilation with evenly graded 
temperatures throughout the motor. Fan blades at both 
ends of the rotor give a direct flow of cooling air to all 
parts of the core and windings. The heated air is expelled 
through the louvre openings, which extend axially over 
the complete length of the stator frame. 

In the process of building all parts are flame cut to 
template, thus ensuring correct register, accurate align- 
ment, and correct height of centres. Precautions are 
taken during welding to prevent distortion. -The self- 
contained pedestal bearings may be of the journal, ball or 
roller type. The end brackets have visible spigots, thus 
providing for ease in erection. Another noteworthy 
feature is that a series of holes round are tapped to receive 
the fixing bolts, which act as jack screws, thus facilitating 
withdrawal of the end brackets. 

Base plates on the end brackets carry the bearing 
pedestals, which are located by dowels, and the method 
adopted of bracing the pedestals between vertical steel 
plates ensures permanent alignment of the bearings and 
gives great strength and rigidity. Provision is made for 
measuring the air gap, and shims allow of air gap 
adjustment. Stress concentration at the driving 
end of the shaft is reduced to a minimum by 
a gradual reduction in diameter where it leaves the 
bearing. By using evenly and widely spaced terminals 
in an eight-way terminal box ready access to the 


box has been made possible and jointing can be carried 




















out without altering the natural lay of the incoming 
cables. A flame-proof stator terminal box tested and 
certified at Buxton by H.M. Electrical Inspector of Mines 
can be fitted when required. 








Laminated Bakelite Bearings. 





BEARINGS manufactured from laminated fabric material 
have been successfully applied to heavy. rolling mill plants 
for some six to eight years. The majority of these appli- 
cations have been installed in the U.S.A. and Germany, 
and recent trials in English rolling mills have confirmed 
previous successes elsewhere. The conditions under 
which bearings in rolling mills have to operate are very 
arduous, and any means whereby increased life, reduced 
replacement charges, and decreased power consumption 
are obtainable would be welcomed. 

To this subject Bakelite, Ltd., of London, has given 
considerable thought and attention. It has been found 
that special laminated materials manufactured from care- 
fully selected fabric impregnated with Bakelite synthetic 
resin, produce a more perfect bearing material than has 
hitherto been known. This material possesses strength, 
density, smooth bearing surface, high load-carrying capa- 
city, high impact resistance, and non-scoring properties. 
These features, it is claimed, produce a bearing material 
which is practically frictionless, and gives a much longer 
life than metallic bearings. Generally, one of the most 
successful methods of fitting bakelite laminated materials 
to bearings is to machine a standard metal bearing housing 


End Plates & Bearing Strips 
of Bakelite Laminated Material 
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with deep grooves, approximately 2in. wide by jin., 
running coaxial with the centre of the bearing. Into these 
grooves are introduced strips of bakelite laminated 
material, and the built-up bearing so formed is machined 
to size and end plates are fitted to prevent excessive leakage 
of lubricant and to take up any side thrust. This design, 
it is claimed, is a cheap and easy method of assembly 
where the introduction of a completely moulded or solid 
block of bakelite material would be a costly matter. 
Also the question of renewals is very much simplified. 
In a built-up bearing of this description the final machin- 
ing operation ensures that a perfectly fitting bearing 
surface is produced, and also any moulded surfaces which 
remain are removed, thereby allowing the frictionless 
properties to become apparent immediately on installa- 
tion. In smaller applications it may be more suitable 
to install blocks of material machined to size. 

The question of lubrication is very important, and has 
been solved in a comparatively simple manner. In the 
case of a bearing made from bakelite laminated material, 
the conditions are somewhat different from those in an 
ordinary bearing. The material, while largely friction- 
less, has, compared with metal, a low thermal conduc- 
tivity. The frictionless features make an expensive 
lubricant unnecessary, but the low thermal conductivity 
demands that the lubricant shall be in sufficient quan- 
tities to remove the friction heat generated. The most 
satisfactory lubricant: for all speeds and loads up to 
4000 Ib. per square inch has been found to be water mixed 
with a water soluble oil, free from acid and alkali. Bear- 
ings carrying loads of 2} tons to the square inch have been 
reported to give good service and to be performing very 
satisfactorily. In special cases where the presence of oil 
is undesirable, water alone is stated to be equally satis- 
factory, although in this case roll necks need to be greased 
before shutting down, and the loads should not exceed 
2000 Ib. per square inch. Lightly loaded bearings with 
small velocities can be kept cool by conduction through 
the shafts. The accompanying engraving indicates the 
method of assembly and shows the arrangement adopted 
for obtaining adequate lubrication. 

The results which have been reported following the 
replacement of standatd metal bearings by bakelite 
laminated material have, we are informed, been very 
encouraging. In all cases the power consumption has been 
reduced considerably, the reduction varying from 40 to 
60 per cent. In many cases the life has been extended 
to ten times that of the previous metal bearings. Other 
possible applications of fabric bearings include propeller 
shafts and other underwater bearings, paper manufac- 
turing machinery, and pumps handling all kinds of liquids, 
including most acids and mild alkalis. 








A SINO-BRITISH CATALOGUE FOR 
ENGINEERS. 


WE are impressed by a scheme which Mr. Millington, 
the head of a firm of publishers in Shanghai, has brought 
to our notice. It is common knowledge that the com- 
petition for trade in China is increasing in intensity, and 





that Japan, Germany, and America are making efforts 
to secure the greater part of it. Hitherto, British manu- 
facturing engineers, with a few notable exceptions, have 
made but half-hearted efforts to secure their share of 
the trade. One of the commonest errors is the circula- 
tion of catalogues written only in English. The excep- 
tions to this course could probably be numbered on the 
fingers of one hand. Mr. Millington, who has lived and 
worked in China for many years, is convinced that a change 
of practice in this regard is necessary, and he is at present 
compiling a composite Sino-British catalogue in which 
the descriptions and particulars of engineering machines 
and products will be given in the two es. Whilst 
he is doing this as a business and is making a charge for 
the space occupied, we cannot help feeling that it is an 
action which may have an effect upon British trade in 
the East of far greater value and importance than the 
profits which may accrue to the promoters. We should 
perhaps say that the preparation, translation, and print- 
ing of the catalogue will be carried out by Millington, Ltd., 
in Shanghai, where the costs of production are several 
times lower than in Europe. We trust the enterprise 
may meet with the success which it seems to us it deserves, 
and in conclusion add that Mr. Millington will be in this 
country for another two months, and that his address is 
110, St. Martin’s-lane, W.C.2. 








Canadian Engineering News. 


(By our Canadian Correspondent.) 


Underwater Bridge Inspection. 


Wholesale destruction of bridges by recent 
Hoods throughout Canada and the United States calls to 
mind the measures undertaken by Canadian National 
Railway engineers to check up on unsound structures 
in what is known as the system’s Central Region. 

This undertaking—a programme of underwater inspec- 
tion—was carried out under the direction of the Chief 
Engineer and the Bridge Engineer of the Central Region. 
It was a programme which took nearly four years to 
complete, and which consisted of a thorough examination 
of the underwater portions of over 200 bridges on the 
8000 miles of railway in the region. A complete organisa- 
tion was developed, consisting of a foreman, diver, and 
four men. This number was sufficient to handle the 
majority of inspections, but where additional help was 
required it was secured from the regular bridge maiten- 
ance gangs in the vicinity. The work was carried on 
throughout the entire year, operations being suspended 
only during flood periods. The crew worked under many 
conditions and handled almost every type of inspection. 
Where plans were available, showing the construction of 
the structure, they were checked with the conditions found 
by the diver, and any variations in the construction were 
shown on the plans and sent into the bridge office to be 
put on record. 

A regulation diving outfit was used, with 150ft. of life 
line, 150ft. of air hose, and a three-cylinder diving 
air pump. The telegraph engineers designed a two-way 
telephone system, so that the diver and his attendant 
above water could keep in constant communication with 
each other. This equipment consisted of a telephone trans- 
mitter and receiver mounted in the diver’s helmet, with 
another transmitter and receiver for the use of the men 
above water taking notes. A portable case contained the 
transformers and dry batteries required to supply current 
to the instrument and a suitable length of waterproof 
telephone cable. The transmitter and receiver used by 
the diver was attached to the inner surface of the helmet, 
while the equipment used by the man above water con- 
sisted of a breast plate transmitter and head band receiver 
which left his hands free to make his notes. The rubber- 
covered communication cable was coiled around the air 
line. In addition to speed and accuracy gained by use 
of the telephone system, it also provided a greater element 
of safety for the diver, for in the majority of cases his task 
was a hazardous one, particularly while working around 
piling or old crib work and rip rap, and where strong 
currents were encountered. 

Most of this work was done from rafts, but in some 
cases, where the water was deep or the current swift, a 
steam tug and large scow were employed, and in others 
the diver was let down in a specially constructed rect- 
angular steel-frame open-sided cage, which was provided 
with a sheet metal wedge-shaped nose which acted as a 
deflector for the swift currents. The cage was about 12ft. 
long and 4ft. wide, and was handled by a locomotive hoist 
operating on the tracks on the bridge or by a derrick 
located on the scow. The cage would be lowered along 
the face of the abutment and moved back and forth along 
the full length of the structure, so that the diver standing 
in the cage could examine all courses and joints. Shields 
were used to deflect the current away from the diver during 
his investigations. These were wood or iron, as required 
by the strength of the current. Ordinarily, they were 
put in position by the use of a derrick from the railway 
overhead, but in some cases this was not practicable, 
and scows with steam derricks had to be employed. 


Business Conditions. 


Seasonal industrial recession in Canada is offset 
by marked improvement in construction, tourist trade, 
and foreign exports. Slackening in industry is not general, 
and increasing activity is noted in heavy industries and 
in building materials. Cumulative six months’ record in 
the automobile trades is greater than in 1935 and prepara- 
tions are being made for an active autumn session. A 
large volume of new construction contracts in June reversed 
the downward trend and raised the level of building 
trades, except business building. Exports, valued at 
more than 340 million dollars for the first five months of 
the current year, show an increase of 18 per cent. over the 
same period for last year. Exports to Empire countries 
and some parts of Continental Europe have shown marked 
increases. Imports for the five-month period increased 
about 11 per cent. over the corresponding period last 
year, totalling in value about 236 million dollars. 
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Cosmic Rays.* 





I aways feel that it is a little difficult to start these 
reports. I feel something like the small child, who, when 
asked to play certain portions in the middle of her piece 
is unable to do so without going back to the beginning 
and playing the whole thing through until she arrives 
at the place where she has been asked to play. 

Our activities during the last year have centred around 
investigations concerning cosmic rays, and I propose to 
try and trace the course of these investigations for you 
by grouping them around the general story of the nature 
of the cosmic rays, and in particular around certain views 
as to the nature and properties of the rays which I have 
been led to formulate as the result of our own experiments 
and those of other investigators. 

While I do not intend to follow the exact procedure 
of the small child, just cited, by going right back to the 
beginning of my piece, and starting a lecture on cosmic 
rays, I must go back a little way, at least, for the purpose 
of reintroducing to you some of the essential elements 
of the field whose development constitutes the main 
story of what I have to say. 

I must remind you that, as a result of the developments 
of the last fifteen years or so, we have come to realise 
that our atmosphere and earth are being bombarded 
by rays of enormous energy and penetrating power, each 
of these rays having an energy a thousand or even ten 
thousand or more times as great as the energy of the 
highest energy rays we have ever encountered from natural 
or artificially created sources in our laboratories. The 
most penetrating rays with which we are acquainted 
from natural sources are those emitted from radio- 
active materials. Thus we have the so-called beta rays, 
which are electrons emitted from radium in its spon- 
taneous disintegration. They have such an energy that 
a million or more volts would be necessary to give them 
that energy. The energy of the rays necessary to initiate 
the activities of cosmic rays is such that, if those rays 
are to be regarded as electrons, as much as 10,000 million 
volts would be necessary to give them the energy necessary. 

One of the most fundamental questions before us is 
that which concerns the nature of the primary rays 
entering our atmosphere. The decision as to their nature 
is complicated considerably by the fact that when they 
strike the molecules of our air, they eject from those 
molecules other rays, secondary rays, as they are called, 
which also possess very great energy—energy far greater 
than that of any ray which can be produced in our labora- 
tory apparatus either by devices of our own construction, 
or from radio-active materials. These secondary rays 
are, at any rate in large part, positively and negatively 
charged electrons. They are the things which produce 
in large measure the actual phenomena which constitute, 
in our apparatus, the subject of our measurements. 
They carry with them a story which is enormously interest- 
ing in itself, and related in an important way to the 
fundamental atomic processes involved in their creation. 
However, the starting point in the orientation of our 
thoughts toward a consistent understanding of every- 
thing which occurs is naturally an attack upon the 
question of what constitutes the primary radiation. 


Tue NATURE OF THE PrRimARY Cosmic RADIATION. 


When the physicist encounters some new entity such 
as the cosmic ray, he likes to visualise that entity as 
one of*the members of the family of physical entities 
with which he is already familiar. When he encounters 
a thing like a cosmic ray, he likes to say, ‘‘ This is simply 
an electron; but since all the electrons I have encoun- 
tered before can penetrate only a millimetre or two of 
lead, and this ray will go through 75ft. of lead, it must 
be an electron endowed with very great energy.”’ Or 
he likes to say: ‘‘ This cosmic ray is an X-ray; but, 
since all of the X-rays which we have encountered before 
are capable of passing through only a millimetre or so 
of lead, this X-ray must be an especially hard X-ray, 
one endowed possibly with an extraordinarily large 
amount of energy.”’ In other words, the physicist does 
not like ghosts—he likes to feel that new agencies in the 
production of physical activities are new only in appear- 
ance. Fundamentally, he likes to recognise them as his 
old friends. Physicists are very snooty about admitting 
any new entities into the realm of their activities. For 
years and years they excluded everything but the electron 
and the proton. Then, after this old guard had exerted 
itself fruitfully for many years, had accomplished much 
marvellous work, and had arrived at a sort of stage of 
senility in which it looked as though it could not do very 
much more, there were found hanging around the portals 
of the holy of holy of physics certain new interlopers 
clamouring to get in. They were, first, the neutron, 
and then the positive electron. These new arrivals are 
now busy seeking a place for themselves in the architecture 
of the atom. The electron and the proton will have to 
give up many of the things they had hoped to do single- 
handed in days gone by. The state of alarm in the atom 
is intensified by the expectation that at any moment there 
may arrive the negative proton, whose existence has, as 
it were, been threatened by the arrival of the positive 
electron. Now all of these things present themselves as 
candidates for the position of primary cosmic rays, and, 
in addition, if we are to believe the Abbé Lemaitre, 
that our whole galaxy and all the spiral nebulz outside 
were once congregated in a huge mass which blew up, 
emitting into space the whole solar system, comets, 
meteors, asteroids, dust, atoms, and everything—if 
we are to believe this, we may see as candidates for the 
primary cosmic ray not only positive and negative 
electrons, protons, and neutrons, but atoms of every kind, 
some of which have charges, and some of which are neutral. 
In other words, the cosmic radiation would simply be 
the dust of that primeval explosion. 

When the physicist has to decide between the various 
candidates for such a position as that of the cosmic rays, 
it is by the properties of these candidates that he must 








* From the Journal of the Franklin Institute, July, 1936. 
We reprint only a few pages from a very long report on the work 
of the Bartol Research Foundation, 1934—1935, made to the 
membership of the Franklin Institute by W. F. G. Swann, 


make the decision. 
viewing a great jagged breach in a wall, hears somebody say, 


“That breach was caused by a bullet.” ‘‘ No,” he must 
reply, ‘“‘a bullet could never have made such a breach 
as that. Such a hole must have been caused by a slowly 
moving body of large size. It must have been an elephant 
that produced that hole.” Or he is like one who, viewing 
a window with a round, clean-cut hole in it, hears someone 
say, ““A fellow poked his walking stick through the 
window.” He feels that he must reply, “‘ No. A walking 
stick would have shattered the glass all over. Such a 
clean-cut hole as that must have been produced by a 
small thing travelling with a very high velocity, a thing 
like a bullet.”” Now our studies of electrons, neutrons, 
and hard X-rays, which last-named entities, in company 
with all wave-like entities such as light, gamma rays, 
&c., we have come to call photons, have taught us, in a 
general way, the nature of their properties. It is perhaps 
a rather wide extrapolation from the regions of energy 
in which we have become acquainted with those properties 
to energies ten thousand times as large, but such is the 
extrapolation which we must make in order to decide 
what we may expect of these entities when they travel 
in the guise of cosmic rays. Nevertheless, the physicist 
is sufficiently confident about many aspects of his theories 
to make this extrapolation much less drastic than might 
at first appear. And so we have come to look upon a 
charged particle, such as an electron, as characterised 
by the fact that in travelling through the atmosphere, 
it breaks up the outer structures of the molecules all 
along its path. It works continually. In each centimetre 
of its path at atmospheric pressure it produces about 
thirty pairs of ions—broken molecules, if you will—and 
expends the equivalent of about 1000 volts of its energy 
in so doing. Then when its energy is expended it comes 
to a dead stop. There is no gradual petering out of its 
activity. It works hard until the very end. As a matter 
of fact, in the last metre or so of its path it works hardest 
of all, like an old man going out on a party just before 
the arrival of the undertaker. On the other hand, photons, 
which comprise in their membership wave-like entities, 
of which the most familiar representative is ordinary 
light, and less familiar ones, ultra-violet light, X-rays, 
and gamma rays from radium—these photons act in a 
different manner in ploughing through the air. On 
relatively rare occasions do they do anything at all, and 
then they act quite drastically by hurling an electron, 
or perhaps even sometimes many electrons, out of an 
atom with great speed, leaving the plebeian work of 
ionisation, the continual breaking up of atoms along the 
path of the entity, to the electrons which are ejected. 
In such an act the photon may entirely disappear, or 
it may change itself into another photon of smaller 
energy, which photon proceeds in like manner to imitate 
the activities of its predecessor. In other words, photons 
act mainly through assistants. Neutrons behave to some 
extent like photons. In a crude sense one may regard 
a neutron as a positively and a negatively charged particle 
travelling along in company. They are so much engaged 
with each other as to have little concern for the things 
by which they pass. In the technical mode of expression, 
they do not have an external electrical field. An electron 
or charged particle, by virtue of its field, extends its 
sphere of influence to a considerable distance. In passing 
through the gas it tickles the molecules all around it, 
and persuades several of them to break up and eject 
other electrons; but the members of the neutron pair 
travel along oblivious of everything until by their very 

















FiG. 1—GEIGER-MUELLER COUNTER 


concentration on each other they occasionally dive head- 
long into the heart of some atom. In such a case they 
become, as it were, very angry, and use all of their pent-up 
efforts in blowing up the atoms. The dé¢bris of this atom 
then goes about ravaging the outer structures of other 
atoms and producing that phenomenon which we call 
ionisation. Thus neutrons, like photons, act, as it were, 
through assistants. The main candidates for the position 
of the primary cosmic radiation are neutrons, charged 
particles, and photons. Now what are the outstanding 
features which any theory as to the nature of the primary 
radiation must have? The first thing is concerned with 
what the physicist calls the exponential law of absorption. 
The Exponential Law of AbsorptionI must remind 
you that we have methods of measuring what we call 
the intensity of the rays coming in any given direction. 
In my former reports I have dealt at some length with 
the use of Geiger-Mueller counters for this purpose, 
and many of our activities have been devoted in the past 
to the development and improvement of these devices. 
I must not at this time go into the details of this matter 
again. It must suffice to say that the Geiger-Mueller 
counter comprises a little metal tube—Fig. 1—with a 
wire passing down the centre, everything being enclosed 
in an outer tube containing gas at reduced pressure. 
With such a device and suitable batteries and recording 
systems, it is possible to cause the device to make a record 
every time a cosmic ray passes through the little metal 
tube, and, by having three of these in line as shown in 
Fig. 1, it is possible to arrange that the device as a whole 
will make a record, ring a bell, for example, or work any 
other recording mechanism when, and only when, a 
cosmic ray passes through all of the three metal cylinders. 
Under these conditions the device acts as a sort of cosmic 
ray telescope and is capable of giving us relative values 
of the number of rays which come to us from space in 
the general direction defined, for example, by A C, Fig. 1, 
and within the limits of angle determined by the dimen- 


He is in the position of one who, 


standard dimensions, we may take this property as repre- 
sentative of the intensity of the cosmic radiation for the 
direction A C.f 

It is convenient to think of the atmosphere as com- 
pressed to a liquid of uniform density, and to speak of the 
variation of intensity of the rays with the distance 
travelled through this compressed atmosphere. Such 
an atmosphere is called a homogeneous atmosphere. 
When we measure the cosmic radiation by measuring 
its influence in causing conductivity in a gas enclosed 
in a closed vessel, we are concerned with a sort of average 
of the intensity for all directions, and it is necessary to 
dissect out of the results obtained the story of the absorp- 
tion of the rays along a single line. So far, it has been 
mainly from such experiments that we have derived our 
information as to the absorption of these rays, and it 
turns out, as I have stated, that the absorption obeys 
what I have called an exponential law. Represented 
diagrammatically, this means that if we plot the intensity 
of the rays vertically and the distance which they have 
travelled horizontally, the curve obtained is such as is 
represented in Fig. 2. The characteristic feature of this 
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curve is that the intensity diminishes by the same per- 
centage per centimetre of journey at all points of the 
journey. If the intensity at A is I, and of that at B is 
T,, and if the intensity of the rays diminishes a tenth of 
1 per cent. of its value at A in travelling a certain distance 
in the vicinity of the point A, it will diminish a tenth 
of 1 per cent. of the value at B in travelling the same 
distance in the vicinity of the point B. While it is true 
that the law of absorption is not absolutely exponential 
in the strict sense, it turns out that 90 per cent. of the 
radiation can be accounted for by an exponential law 
and the remainder can be accounted for by a limited 
number of other contributions of the exponential type 
with different coefficients of absorption as they are 
called.{ To a close approximation, the law is of the 
exponential type. 
Now an exponential law is very naturally accounted 
for on the basis of the assumption that the cosmic rays 
are composed of photons. To shoot a lot of photons into 
an atmosphere populated with atoms and molecules is 
like shooting a lot of bullets into a forest populated with 
trees. Some of the bullets will strike trees before they 
have gone more than a yard or two. Others will miss 
many trees and go a great distance. If a machine gun 
should fire a stream of such bullets, all in one direction, 
the fraction of the bullets which would pass in one second 
through a square foot held perpendicular to the direction 
of their flight would diminish as the distance from the 
machine gun increased because the chance that the bullets 
would go any particular distance would decrease the 
greater that distance. The number passing our square 
foot at any particular distance would be determined 
entirely by the laws of chance. But, apart from the 
resistance of the air, which we are neglecting, and the 
fall of the bullets under gravity, which we are also neglect- 
ing, the bullets which had travelled } mile would hit 
anything just as hard as the bullets which had travelled 
only 1 yard. The potency of the bullets to do damage 
would not be altered by the distance which they had 
travelled. As a matter of fact, if, on the basis of the law 
of chance, we should work out the theory of decrease in 
number of bullets per square foot with distance from the 
machine gun, we should find that it obeys just that law 
which we have referred to as an exponential law, and which 
is represented in its general characteristics in Fig. 2. 
Since the photons do not suffer any change until they 
hit an atom or molecule in such a way as to precipitate 
a drastic catastrophe, they are like the bullets in our 
analogy and the atoms are like the trees. An exponential 
law of intensity, or, if you will, of absorption, follows 
for them, therefore, very naturally. You will see that the 
characteristic feature which provides for a law of this 
kind is that the entity concerned, the photon or the 
bullet, loses practically none of its energy in passing 
through the medium, the atmosphere or the forest, as 
the case may be, except on rare occasions, and then it 
loses the whole of it. If instead of losing the whole of it, 
it lost a very large portion of it after one of these cata- 
strophes, the law of absorption would approximate to 
an exponential law. ; 
On the other hand, when we consider the possibilities 
of electrons as the primary cosmic rays, we encounter 
great difficulty, at first sight, in seeing how the exponential 
law can be accounted for. We must no longer take our 
analogy of the forest, and of bullets fired through it in 
+ Physicists will recall that if I is the intensity of the rays 
for the direction concerned, as nu d by the number crossing 
unit area per second, and coming from within unit solid angle 
whose axis is parallel to the assigned direction, then the number 
of counts made per second by the telescope is N, where N 
=I a*/L*, and where a is the cross-sectional area of the counter, 
and L the distances between the extreme counters. 


+ A word of caution must here be uttered against assuming 
too readily that the law of intensity as deduced from ionisation 
measurements is necessarily the same as that deduced from 
counter data. In fact, such an assumption is probably only a 
rough approximation to the truth. This matter will be dis- 
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cussed more fully in a later part of the report. 
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such @ manner that only occasionally do they hit trees, 
becoming completely embedded when they do so. We 
must think rather of our bullets as being shot into a large 
piece of cheese. Now as they go through the cheese they 
lose energy continually and every bullet travels approxi- 
mately the same distance. If we should imagine a shower 
of bullets falling vertically upon a piece of cheese, every 
bullet would travel practically the same distance in the 
cheese. Below that distance there would be no bullets, 
and above that distance the number of bullets which 
travelled through a square foot would be the same 
at all places. If instead of coming in vertically, the bullets 
should come in in all directions, then, for any one direction 
there would be a certain depth below which none of the 
bullets would reach, and above that depth the number 
crossing @ square foot would be independent of the depth. 
On account of the fact that the bullets come in in different 
directions, we would thus obtain a variation in the 


number of bullets crossing a square foot at different’ 


distances below the top of the cheese, but if we should 
confine ourselves to any one direction, the number crossing 
the square foot perpendicular to that direction would be 
absolutely independent of the depth below the surface 
of the cheese until a depth was reached where there was 
a sudden change in the tensity of flux of bullets to zero. 
This feature as you will see is characteristic of the state 
of affairs where the entity concerned—the bullet— 
loses energy continually—that is, where it loses energy 
in little bits all the way along its path—where it works 
continually, but never does anything very drastic, where, 
in each stage of its progress it loses a little of its energy, 
but never at any one act loses a large amount of it. This 
is the kind of thing which we would expect on the simplest 
view that the primary cosmic rays were electrons. We 
should get a law of absorption which departed about as 
far from the exponential law as it possibly could. How- 
ever, it is still possible to save the exponential law, even 
in the case of electrons. For, if the electrons entering 
our atmosphere are not all of one energy, if, in fact, there 
is a wide distribution of energy among them, then those 
of higher energy will travel farther than those of lower 
energy, and we shall obtain a variation of intensity along 
any given direction. Starting at the top of the atmo- 
sphere, we have a certain number of electrons passing 
per second through our imaginary cosmic ray telescope 
pointed in some particular direction. As we move the 
telescope further down along the line of its direction the 
number gets less because some of the softer rays have 
been absorbed in the upper regions of the atmosphere. 
As we descend further the number gets less and less. It 
is possible for us to think of the number of rays having 
different energies as being adjusted in such a way that, 
as the initially lower energy ones are sifted out in passing 
through the upper regions of the atmosphere and the 
initially higher energy ones are sifted out at lower depths, 
the net result is just such as to produce this very simple 
and characteristic exponential law. It would be very 
strange had Nature conspired to give us such a distribution 
of electrons as to provide for such a simple result, with 
apparently no reason other than that of making things 
agreeable for the student of the subject.§ Before pursuing 
these matters in further detail, however, it may be well 
to return to the experimental evidence to see to what 
extent we are compelled to invoke the assistance of 
positive or negative electrons as primaries at all in view 
of the fact that apparently photons would give us such a 
very simple interpretation of the variation of intensity 
with depth through the atmosphere. 

It is not so very long since electrons or charged particles 
in general were regarded as practically ruled out of con- 
sideration as candidates for the position of an appreciable 
portion of the primary cosmic radiation. The reason 
depended upon the well-known fact that the paths of 
charged particles are deviated in a magnetic field. The 
earth is a great magnet, and while its magnetic intensity 
is relatively weak, it extends over very great distances, 
so that its effect in bending the paths of electron rays is 
very powerful. The smaller the energies of the rays, the 
more easily are the paths bent. Many years ago, the 
Norwegian physicist, Carl Stérmer, suggested that the 
Aurora Borealis might be caused by electrons emitted, 
in this case, with great energy from the sun. The effect 
of the earth’s magnetic field upon these electrons would 
be to cause them to move toward the polar regions. The 
smaller the energy the more would be the tendency of 
the electrons to enter the atmosphere near the poles, and, 
even to get the aurora to exhibit itself, on such a theory, 
at latitudes as low as that at which it is found, Stérmer 
found that it was necessary to attribute to the electron 
energies a thousand times greater than any which had 
been encountered in the laboratory at that time, and in 
those days such an assumption was regarded as very 
speculative. The mathematics of this subject is contained 
in its essential elements in the work of Stérmer, done some 
twenty years ago. However, the subject has received 
a renewed interest in the light of modern developments 
in connection with cosmic rays. It has been convenient 
to consider certain specific matters sometimes as generalisa- 
tions of, and sometimes as special cases of, Stérmer’s 
theory, and sometimes by special calculations made ab 
initio, with the immediate end in view. Ten years ago 
I showed by calculation that an electron, with an energy 
so large that 1000 million volts would be necessary to 
give it that energy, would not be able to approach the 
earth in its equatorial plane nearer than to eight times 
the earth’s radius, without being turned back into space. 
To reach the earth’s surface at the equator, an electron 
must have an energy at least the equivalent of that attained 
under a potential difference of 10,000 million volts. 
Even under these conditions, as I pointed out about three 
years ago, the electron which just succeeds in reaching the 
earth at the point A, Fig. 3, by describing an orbit in the 
magnetic equatorial plane, does so by describing a complete 
loop. It is easy to see why the electron describes such a 
loop. You might think that an electron coming from the 
lower half of the diagram and approaching the earth 





§ For the more sophisticated reader I may perhaps soften 
this argument to some extent by pointing out that all that 
would be necessary to secure the result would be an exponential 
distribution of numbers of rays with energy as they enter the 
atmosphere. Such a distribution is, of course, not a very unlikely 
one in line with the general mechanisms of physics which give 





would try to reach it at some point such as B. However, 
as the electron approaches the earth, the earth's magnetic 
field demands that the path of the electron shall bend, 
and continue to bend. In order to be able to obey the 
earth’s magnetic field and yet reach the earth, the electron 
describes the orbit P C A C Q shown in Fig. 3. By looping 
the loop completely, it is able to secure the maximum 
amount of bending in obedience to the earth’s magnetic 
field, and indeed actually makes use of it to come back 
and touch the surface of the earth before it returns to 
space. 

Now my purpose in showing Fig. 3 is to call to your 
attention the complicated nature of the orbits of electrons 
approaching the earth. Stérmer spent very many years 
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in calculating these orbits, and, indeed, they cannot be 
calculated by elementary processes of mathematical 
procedure. Many of them twist about and curve all 
over the place in most fantastic manner. Under these 
conditions one might suppose that if an appreciable fraction 
of the primary cosmic rays were composed of electrons, 
there would be a very great variation of cosmic ray 
intensity with latitude, in view of the fact that it is easier 
for the electrons to get in at the poles than at the Equator. 
Since until recent times no such variation with latitude 
was known, it was customary to assume that no appre- 
ciable fraction of the primary rays could consist of charged 
particles. Then, three or four years ago, J. Clay, in 
Europe, and A. H. Compton, and his associates, in a 
world survey, found a definite variation with latitude, 
but of a rather peculiar nature. For latitudes north or 
south of 34°, there was very little variation. For latitudes 
lower than 34° there was a diminution in cosmic ray 
intensity which amounted to 14 per cent. of the equatorial 
value at sea level and to as much as 33 per cent. at an 
altitude of 4300 m. Such a condition was at first very 
difficult to understand. Then it was shown by Lemaitre 
and Vallarta that if a certain mathematical theorem 
concerned with the motion of the electrons in the earth’s 
magnetic field could be regarded as true, the story of the 
cosmic ray intensity, although extremely complicated 
in the actual details concerned with the orbits of the 
electrons themselves, should show remarkable features 
of simplicity as regards the intensity itself. It turned 
out that if the theorem to which I have referred was 
true and if the cosmic rays were uniformly distributed 
in direction in outer space, and were all of the same 
energy, then, while their paths would be enormously 
distorted as they approached the earth, they would be 
distorted relatively to each other so that the number of 
rays coming through a cosmic ray telescope pointed in 
any direction would have the following characteristics. 
At any assigned place, either the number would be 
exactly the same as it would have been had there been 
no magnetic field, in spite of the fact that the direction 
of these rays if produced backwards outside of the earth’s 
atmosphere to remote distances would there have nothing 
like the directions which they would have had in the 
absence of the earth’s magnetic field, or the number 
would be zero. There could be no compromise. Either 
the electrons would come in with the normal intensity 
or they would not come in at all. The truth of the mathe- 
matical theorem to which I have referred was first sensed 
by Lemaitre and Vallarta. It was found subsequently 
to involve principles rather more subtle than had first 
been supposed, but later by a more rigorous mathematical 
treatment of the subject I was able to establish the 
truth of the theorem in a manner which [ believe is 
regarded as satisfactory even by those who have doubts 
concerning the complete story of the Lemaitre-Vallarta 
theory itself. The significant elements of the Lemaitre- 
Vallarta theory may be illustrated in the following way. 
Suppose that we confine our attention to electrons of 
any one energy, and let us say of positive sign. Then, 
in general, if we should take our stand at any particular 
latitude on the surface of the earth, there would be for 
any assigned electron energy a certain cone with its axis 
of symmetry tangential to the earth and pointing due 
west, and such that within this cone no rays of the 
assigned energy would enter. Outside of it, the rays 
would enter with the normal intensity. As we moved 
towards the pole, the cone would become narrower in 
angle, and at some latitude sufficiently high would become 
so narrow as to close up completely, so that, at this 
latitude, there would be no direction from which rays 
of the assigned energy could not enter, and the same may 
be said for all higher latitudes.|| Going back to our 
starting point, however, and moving towards the Equator, 
the cone would widen up in angle so that the direction 
from which rays could not approach would comprise 
more and more of the sky. If the assigned energy of the 
electrons were sufficiently small, the cone would widen 
up to such an extent as to turn inside out and cover the 
whole of the sky. Under these conditions no rays of the 
energy concerned would reach the point in question 
from any direction whatsoever. On the other hand, 
if the energy were sufficiently high, the cone of exclusion 
would narrow down to a small angle, even to zero angle 
at the Equator itself, so that here and everywhere else 
on the earth rays of this energy would enter from all 
directions. 

This story of the cone contains the story of the total 
cosmic ray intensity with latitude, and it also contains 





|| At this point the properties of the cone at different latitudes 
were illustrated by a large globe and a sort of umbrella which 
could be opened up to different extents to illustrate the varia- 








the story of the difference between the intensity from the 
east and from the west for any given latitude. If all 
the rays had one single energy and all carried the same 
sign of charge, the story of the difference between the 
intensity from the east and from the west would be very 
simple. If we were at a place where the cone of exclusion 
existed at all, there would be no intensity from the east 
and the full intensity from the west. In general, this 
story is complicated by the existence of a wide range 
of energies for some of which there is an exclusion angle 
and for some of which there is not. It is also complicated 
by the possibility of there being charged particles of 
both sign. It is obvious that if charged particles of both 
signs existed in equal amounts there would be no difference 
in intensity from the east and from the west, although 
there would, of course, be a reduction in each of these 
intensities. 





Russian Iron and Steel Production 
and Exports. 


AccoRDING to the daily returns published in the Russian 
newspapers, the production of pig iron and steel is gradually 
increasing, and in the case of the former it would seem that 
the country ’is approaching the average daily output in 
Germany. A year ago it was even predicted that Soviet 
Russia would surpass the latter country in this respect 
in 1936, but the advance in German production this year 
has so far prevented this being done. At the present time 
the daily list issued by the Moscow Industrialisation shows 
that no fewer than twenty-six blast-furnace works, forty- 
five steel works, and thirty-eight rolling mill plants are in 
operation throughout the country. 

The daily production of the Soviet blast-furnaces is 
somewhat irregular. It amounted to 39,433 metric tons 
on July 15th, but declined to 38,949 tons on July 23rd 
and further to 36,625 tons on August 17th. These figures 
compare with a German daily output of 42,307 tons in 
July. Russian furnacemen are stated to be only half as 
efficient as those in the United States, and are only able 
to turn out one-half of the tonnage in the same time, but 
there are hopes of bringing about a decided improvement 
by the experiments which are being made with the oxygen 
blast process which is being tested in Germany and at the 
Soviet Makevka works. 

In the case of steel, however, the Russians are far 
behind Germany, which had a daily average production of 
63,743 tons in July, as compared with 65,255 tons in June. 
The Russian output on July 15th amounted to 41,577 tons, 
42,834 tons on July 23rd, and 43,647 tons on August 17th. 
The efficiency of the steel workers is said to be only one- 
third to one-half of that in the United States. The 
statistics for rolled products show a daily output of about 
45,000 tons in Germany as contrasted with between 
31,000 and 32,000 tons in Russia. 

The expansion in the production of pig iron is being 
accompanied by a development in the export trade. 
Russian statistics show that the exports amounted to 
331,000 metric tons of pig iron in round figures in 1935, 
of which 168,000 tons were sent to Japan, 21,000 tons to 
Belgium-Luxemburg, 16,000 tons to South America, and 
slightly smaller tonnages to Finland, East China, Hungary, 
the United States and Latvia, together with 1180 tons 
credited to England. Further progress has been made 
in the present year, during the first four months of which 
the exports of pig iron totalled 188,000 tons, as com- 
pared with 101,000 tons in the same period in 1935. Of 
the former quantity, 103,000 tons were forwarded to 
Japan, 20,000 tons to Belgium, 14,000 tons to Hungary, 
7000 tons to England, and 4700 tons to Poland, as well as 
certain deliveries to the United States, Italy, and Sweden. 

At present the consumption of pig iron in Japan has so 

largely increased that there is a shortage of material. 
During the first six months of this year 150,000 tons were 
imported from Russian works and 74,000 tons from the 
Bengal works in British India. As England has become 
more interested in obtaining pig iron from India, and is 
paying higher prices than those offered by Japan, it is 
assumed that the exports of Indian pig iron to Japan in 
the current half year will be only 50 per cent. of those 
in the first six months. In these circumstances it is 
expected that Japan will have additional recourse to 
Russian pig iron, the price of which, having fallen from 
38 yen per ton at the opening of this year to 34 yen in 
the first half, is now again beginning to harden. 
So far it does not appear that the Russians have made 
any efforts to export crude steel, but in rolled products 
it is said that they have been endeavouring to dispose of 
steel bars in Turkey, and wire rods in the Baltic countries. 
At any rate, and despite the large requirements in the 
inland market, there is no doubt that it will be necessary 
to follow with careful attention any possible developments 
of Soviet rolled products in external markets. Even in 
the pre-war period, with the comparatively small annual 
production of that time, it was possible for Russia to 
export joists and heavy rails to various destinations. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





R. A. Lister anp Co., Ltd., of Dursley, Glos., have opened 
offices and technical service depots in both Dublin and Belfast. 
The addresses of the offices are respectively 44, South Dock- 
street, Dublin, and 40, Victoria-square, Belfast. Mr. Frank L. 
Price, A.M.I. Mech. E., has been appointed Irish manager to 
the firm. 

TENSOMETER, Ltd., announces that owing to the recent death 
of its managing director, Mr. E. T. White, the company has 
been reorganised. Mr. Leslie H. Hounsfield has become a 
director of the company and all business is now being con- 
ducted from Mr. Hounsfield’s laboratory at 81, Morland-road, 
Croydon, Surrey. 

Mr. Harotp G. Dyke, 14-15, Langham-place, W.1, informs 
us that his system of building referred to as ‘‘ clothed concrete 
construction’ was associated with the winning design of 
Messrs. G. Grey Wornum and Anthony C. Tripe, architects, for 
the recent competition held by the Birmingham Corporation for 
the first section of its slum clearance by the erection of flats. 
Mr. Dyke asks us to state that he is not connected in any way 








rise so frequently to such a distribution in other fields of the 
subject. 





tions of the angle of the cone with latitude. 





with the Dyke Construction Company. 
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Markets, 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 


A comprehensive list of the prices of materials mentioned below will 


f.0.b. steamer. 


Some Steel Export Markets. 


Some interesting particulars of the export 
markets are often to.be obtained from the publications 
of the Department of Overseas Trade. A review of the 
‘‘Economiec Conditions in the Argentine Republic ” 
to April, 1936, shows that the upward tendency of imports 
which commenced in 1933 has been fairly continuous, 
and that 1935 showed an increase of 9-5 per cent. over 
the previous year. The imports of iron and steel manu- 
factures improved to the extent of 19-2 over those of 
1934. This increase was due to the activity in the building 
trade, including road and bridge construction, whilst 
larger supplies were imported of wire and black sheets 
for galvanising, and of material for the local manufacture 
of stoves, motor car bodies, and electrical refrigerators. 
The outstanding feature of the import trade was an order 
for steel tubes to the value of £180,000 placed in the United 
Kingdom by the Argentine State Oilfields. The British 
exports of tinplate, however, showed a regrettable 
decline. In 1933 the British imports of that material 
had passed all previous records and were maintained in 
the following year, when they reached a total value of 
£660,000. In 1935, however, they fell to £413,000. The 
report points out that this was the 
price competition, but of the international agreement 
between manufacturers which was entered into in July, 
1934.” British firms also improved their position with 
regard to the imports of textile machinery, pumps, 
boilers, and Diesel engines. It is perhaps unfortunate 
that the report does not deal in greater detail with the 
British trade in iron and steel with Argentina, since in 
1935 this reached a total of 132,768 tons, valued at 
£1,894,378. The “ Report on Economic and Commercial 
Conditions in the Netherlands in 1935’ shows that the 
iron and steel imports from Great Britain fell from 53,500 
tons in 1934 to 52,800 tons in the following year, and of 
tinplates from 32,000 tons to 28,200 tons. German 
imports, however, dropped from 417,000 tons to 330,000 
tons; but Belgian imports increased from 249,000 tons 
to 261,000 tons, although the total value was lower. 
A similar review of the conditions in Portuguese East 
Africa shows that the imports of steel bars and steel sheets 
from the United Kingdom for the year 1933 increased, 
but were destined almost entirely for the now completed 
Zambesi Bridge. Since then the retrenchments which 
all classes of the European population have had to make 
in their scale of living and restrictions imposed on exports 
have severely handicapped the general market, and 
established prices more than ever as the decisive factor. 


The Pig Iron Market. 


The chief characteristics of the pig iron market 
at the opening of the autumn season are the steadiness of 
the demand and theanxiety shown by consumers to build up 
stocks as a precaution against a scarcity later in the year. 
In most of the producing districts the quantities of foundry 
iron going to the consuming works are probably slightly 
in excess of the output, and this means that there is a con- 
tinual drain upon the stocks at the furnaces. Business 
would be transacted on a much heavier scale and for much 
further forward delivery if the producers were not appre- 
hensive regarding their future costs, since the prices of 
fuel and ore show a tendency to increase and the unrest in 
the coal industry also does not make for confidence. On 
the North-East Coast new business has not been particu- 
larly active, largely because consumers’ requirements for 
the remainder of this year are covered, and most makers 
decline to sell for delivery in 1937 except on condition 
that the price shall be subject to any official increases. 
On the whole consumers are rather chary of entering into 
transactions on these terms. The volume of inquiry from 
abroad has expanded and it is anticipated that the ship- 
ments of iron to Scotland will increase. The Midland 
makers are in a good position and some satisfaction is 
expressed at the rate at which arrears against contracts 
have been overtaken of late. Many of the producers, how- 
ever, are still behind in deliveries. One of the features of 
the market recently has been the good inquiry for special 
iron for the engineering trades. In Scotland all the pro- 
duction is moving into consumption and stocks at the 
works are low. Recently a cargo of 7500 tons of iron was 
imported from South Russia. Activity in the hematite 
market becomes more pronounced, if anything, as the 
uncertainty regarding the ore situation grows. Consumers 
are anxious to accumulate stocks, but the production does 
not seem sufficient to enable them to do so on any scale. 
The impression prevails that an increase in prices is 
possible, although when the last advance was made it 
was understood that the rates would remain fixed for the 
remainder of the current year. The attitude of the 
producers seems to be that as they have orders on their 
books sufficient to keep their works employed into the 
first quarter of next year there is no reason for them to 
accept additional commitments until the position as 
regards the costs and supplies of ore becomes more 
stabilised. A little export business has been transacted, 
the quotation being about 75s. f.o.b. for No. 1 quality. 
The home quotations are based on 85s. 6d. for No. 1 d/d 
North-East Coast and Scotland with a loyalty rebate of 5s. 


Scotland and the North. 


Although the Scottish steel works are operating 
at capacity the demands upon them are growing with the 
opening of the autumn season. The increase is principally 
noticeable in shipbuilding material, and heavy quantities 
of plates and sections are passing to the Clyde yards, 
whilst specifications for .steel required for contracts for 
vessels placed recently are reaching the works in steadily 
growing volume. The constructional engineering firms 
are also ‘pressing for deliveries of joists and sections, so 


““ consequence not of 


placed a short time ago are keeping the firms in this depart- 
ment of the industry well employed and considerable 
quantities of iron bars, &c., are going into consumption 
in this direction. The boilermakers are busy and have 
some good contracts in hand on home and foreign account. 
Business at the re-rolling works has been carried on at a 
steady rate and the tonnage of orders in hand is satis- 
factory. The demand for small bars is principally upon 
home account, but lately export business has shown signs 
of broadening. Business in hoops, however, has been 
quieter. A feature of the small bar market is the large 
quantities which are required for ferro-concrete reinforcing 
purposes, whilst the production of what is known as 
“‘ engineers’ quality ” is growing. The home demand for 
sheets is well maintained, but whilst most of the makers 
have good orders on their books for the thicker gauges, 
they could do with more business in thin sheets. Con- 
sumers’ requirements of special grade sheets have grown 
of late and the production of this description seems to be 
rising. In the Lancashire market trading has broadened 
somewhat since the beginning of the month and all 
branches of the steel industry report busy conditions. 
The constructional engineers have plenty of work in hand 
and a number of fresh contracts in prospect. The machine 
tool makers in Lancashire have increased their output 
of late, but even so have been scarcely able to cope with 
the demand. The boilermakers are taking large supplies 
of plates and it is difficult to place orders for this material 
for delivery in less than ten weeks. The steel works on 
the North-West Coast are in a good position and there is 
talk now of activity being assured for another twelve 
months, and certainly the orders in hand should keep the 
plant well employed for the first half of 1937. 


The North-East Coast and Yorkshire. 


All the steel works on the North-East Coast are 
hard-pressed to meet customers’ requirements and the 
small stocks of ingots which had been accumulated during 
the August “stop” week have already disappeared. 
Practically all the steel produced in this district is 
going straight into consumption, and it is a long time 
since the makers had such slender reserves in hand. 
The demand for structural steel remains the most 
noticeable feature of the market, and, generally speaking, 
the manufacturers do not seem to be making much progress 
in overtaking their arrears of deliveries. This, however, 
is not entirely the fault of the steel makers, since there 
are still difficulties in arranging transport. The improve- 
ment in the shipbuilding industry on this coast has been 
reflected in a heavier demand for steel for this purpose, 
which has helped to keep the plate mills occupied prac- 
tically at capacity. Specifications from the railways 
also are being received at a satisfactory rate. The call 
for steel sheets has improved lately, and some increase 
is noticeable in the export demand, but this has not 
expanded to the extent which was anticipated when the 
recent arrangement was made with the Continental 
makers. Apparently, overseas buyers bought heavily 
immediately before the agreement was reached, and for 
the time being are in a position to hold off the market. 
Heavy tonnages of semi-finished steel are being produced, 
which immediately pass into consumption. There is 
some apprehension as to whether supplies of British steel 
of this description will be sufficient to meet consumers’ 
needs, and in this respect the position is being anxiously 
watched. The Yorkshire steel industry is busily employed, 
and in Sheffield most of the works are operating at capa- 
city. The volume of new business is not so great as in the 
pre-holiday period, but already there are _ indica- 
tions that it will considerably expand early in September. 
In several cases extensions to plant are being made in 
anticipation of the market’s future requirements. There 
is a heavy request for steel from the motor manufacturing 
industry, and satisfactory quantities of aircraft steel are 
being turned out. The demand for basic billets is taxing 
the productive capacity of the works, and lately there has 
been an expansion in the requirements of the users of acid 
carbon billets. The market for stainless steel has shown 
signs lately of fresh activity, and all the makers are well 
employed. 


Current Business. 


The Furness Shipbuilding Company, Ltd., 
Haverton Hill-on-Tees, has received an order from the 
Anglo-American Oil Company, Ltd., for two twin-screw 
tankers of 6500 d.w. The boilers and engines will be 
supplied by the North-Eastern Marine Engineering Com- 
pany, Ltd., Wallsend-on-Tyne. Pease and Partners, 
Ltd., have put into operation an additional furnace for 
the production of special hematite at their Normanby 
Ironworks, Middlesbrough. The Tyneside Industrial 
Development Board states, as evidence of the increasing 
employment in that district, that every firm which was 
approached to manufacture a new local invention replied 
that it was unable to consider production on account 
of pressure of work. It is stated that the North Lincoln- 
shire Portland Cement Company, Ltd., contemplates 
expending £300,000 upon a cement works to be erected 
at South Ferriby, Lines. It is expected that the factory 
will be completed in two years. A 25-acre site at Cofton 
Hackett, near Longbridge, Birmingham, has been secured 
preparatory to the erection of a new aircraft factory by 
the Austin Motor Company, Ltd. Production is expected 
to be commenced within a year. The War Office has 
placed a contract for a Diesel mechanical locomotive 
with the Hunslet Engine Company, Ltd., Leeds. The 
locomotive will be fitted with all Hunslet patents. The 
Skinningrove Iron and Steel Works, Saltburn by the Sea, 
Yorks., is to instal a new rolling mill, the construction 
of which has already been commenced. The Barrow 
Hematite Steel Company, Ltd., is putting down a bore- 


Notes and News. 


Export quotations are 
be found on the next page. 


the quarrying principle. Contracts for 6 miles of iron 
rails have been secured by Thomas Blackburn and Sons, 
Ltd., engineers and ironfounders, Preston. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—South African Railways 
and Harbours: Supply and delivery f.o.b. United King- 
dom port of steelwork for new station and road bridge ; 
supply and delivery f.o.r. in bond docks, Durban, of one 
planing and moulding machine and spares (Johannesburg, 
October 12th). Indian Stores Department: Supply 
of hard drawn high-conductivity bare solid copper con- 
ductors (Simla, October Ist). Ministry of Public Works, 
Egypt, Mechanical and Electrical Department: Mild 
steel plates (Cairo, October 7th). South African Railways 
and Harbours Administration: Copper and steel plates, 
seamless copper pipes for locomotives and round copper 
bar for fire-box stays (Johannesburg, September 28th) ; 

20 tons of nickel chrome steel, 1Zin. diameter by 11ft. 

long (Johannesburg, September 30th). Indian Stores 
Department: Water sluice valves, flange, spigot and 
socket tail pieces (Electrical Section, Simla, October 6th). 


Copper and Tin. 


Firm conditions have ruled in the electrolytic 
copper market, and although the demand has fluctuated 
the total consumption seems to be well maintained. In 
America buying has been on a poor scale, but this was 
only to be expected after the very heavy purchases by 
the consuming industries a few weeks ago. There are 
no indications yet as to the extent to which individual 
companies in the United States are increasing their 
production, and although the market is naturally interested 
in this, the general opinion seems to be that the additional 
metal will be absorbed. The great American consuming 
industries have good order books, and the programmes of 
the public utility companies in that country indicate an 
increase in the use of copper in the near future. It has 
to be remembered that the American consumption of the 
metal is still well below the 1929 level, and there is a 
section of the market which believes that progress will 
continue until the figure for that year is again reached. 
In Europe, the demand has been active, and Japan, in 
particular, has taken good quantities. British consumers 
have bought fairly well, and it is interesting to note 
that the quantities of copper passing into consumption 
in this country may exceed the figures for 1929 and 
probably are greater than at any previous time. The 
standard market has reflected the firmness in the elec- 
trolytic position, but at times a slightly uncertain tone 
has developed. There is no doubt that the situation 
is being closely watched, particularly with regard to 
the possible effects of the increase in production upon the 
stocks and American exports.... A steadier tone has 
ruled in the tin market than of late, and prices have shown 
a tendency to advance. At the same time, the uncertainty 
regarding the outcome of negotiations between the 
International Tin Committee and the Siamese producers 
is still responsible for a lack of confidence in the situation. 
Lately, there has been some strong support forthcoming 
whenever prices showed an inclination to recede, and there 
has been some talk that the tightness in the spot position 
is due to manipulation of the kind with which the market 
was familiar some months ago. Producers appear to be 
selling on a rather limited scale in the East but the 
demand from consumers in Europe and America has been 
fairly good. American buying has not been conspicuous, 
but according to reports substantial quantities are going 
into consumption in that country. The increase of 
1425 tons in the total visible supply which amounted to 
14,425 tons at the end of August was rather less than was 
expected. On the other hand the supplies coming 
forward during that month totalled 10,321 tons, which 
showed little decline from the 10,019 tons for July. 


Lead and Spelter. 


Prices in the lead market have advanced sharply 
during the week on heavy buying by consumers. The 
cessation of the Spanish supplies has undoubtedly 
influenced consumers to cover their forward requirements, 
as it is apparent that Mexican lead has been diverted 
from this market to Continental destinations, to take the 
place of Spanish metal. No early arrivals of foreign lead 
in Great Britain are now expected, and there seems a 
likelihood that metal will have to be taken out of ware- 
house to meet market requirements. The recent advance 
has given an opportunity for some speculators who had 
bought lead at the high prices ruling during the period 
of sanctions against Italy to dispose of their holdings. 
Owing to stringency in the prompt position the contango 
has disappeared and the impression seems to prevail that 
the tightness in spot metal may increase. Feeling in the 
market is confident that much higher prices will develop, 
but it is recognised that there is a danger if values 
advance too quickly that the inevitable reaction may be 
violent. Considerable interest is being shown in the 
meeting of the world’s leading producing interests, which 
is to be held in London this month, although it is not 
anticipated that any attempt will be made to alter existing 
international arrangements.... The spelter market 
has been firm without showing any tendency to share 
in the improvement which has characterised some of 
the other non-ferrous metals. In the United States the 
spelter position is regarded favourably and the consump- 
tion is on a good scale ; but even there production appears 
to be in excess of the market requirements. In Europe 
the market is overshadowed by the continued heavy 
output. Rumours are still being circulated regarding the 
progress or otherwise of the formation of the Cartel, 
but no definite steps in this direction seem to have been 
taken. One of the features of the market in Great Britain 
is the strong demand for zinc sheets, and the English 








that the demand for this class of material is probably 
greater’ than at any time. Orders for railway wagons 


hole at Bigrigg, where ore was worked many years ago on 





works producing this material are actively employed. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : joists, 22s. 6d. : 


PIG IRON. 
Home. 
(D/d Teesside Area) 
& = & 
i 
4.4 6... 


(D/d Teesside mene} 


N.E. Coast— 
Hematite Mixed Nos.*. . 
No. 1 
Cleveland— 
No. 1 
No. 3 G.M. B.. 
No. 4 Forge “ 
Basic (Less 5/- oy 
MIpDLAaNDs— 
Staffs.—- (Delivered to Black Country Station) 
North Staffs. Foundry .. 4 0 0.. 
” pe Acs Be O.. 
Basic (Less 5/- rebate)... 315 0... 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Fosgp 8. os 
ScoTLAND— 
Hematite, f.0.t. furnaces* 4 
No. 1 Foundry, ditto .. 4 
No. 3 Foundry, ditto .. 3 19 
Basic, d/d (Less 5/— rebate) 3 
N.W. Coast— |‘ 5 6d/d Glasgow 
Hematite Mixed Nos.*. 11 0 ,, Sheffield 
ad 17 O ,, Birmingham 
* Less 5/- rebate. 


MANUFACTURED IRON. 
Home. 

ae 

a a os. 

Il ete 


Lancs. aND YORKS.— 
Crown Bars 
Best Bars 
MrpLanps— 
Crown Bars .. . wi 18 
Marked Bars (Staffs. pinw ls 
No. 3 quality . . ‘ 
No. 4 M img F 
ScoTLanD— 
Crown Bars .. .. .. 10 
OT el ee eS 
N.E. Coast— 
Common Bars ae Fk 
Best Bars ere: oe 
Double Best Bars - 1110 
NorTHERN IRELAND AND FREE StatTe— 
Crown Bars f.o.q. 10 17 6 


STEEL. 


Lonpon AND THE SouTH— 


bcd 
oe ® 


Angles 

Tees. . 

Joists 

Channels. . 4 

Rounds, 3in. aay4 up 
*~ under 3in. 

Flats, 5in. and under 


wa Oo tw 
raoucse 


— 
or 


Plates, jin. (basis) 
opm. 
o ae 
»,. ome. «- 
. SP 
Norta-East Coast— 
Angles 
Tees. . 
Joists 
Channels. . sap 
Rounds, 3in. and up 
“f under 3in. 


_— 
sywywane of 


sooFr eo 


a 


i] 


Plates, jin. (basis) 
a eee 
’ ae 
i ee 
9 fin. . 
Boiler Plates, jin... 


—_— —_— 
aA ws 
So AAanen cocoa ooF caaaen Saenanocas ** 


District— 
£ se. d. 
Ages . 6s sti oo BF 
MGs 6 xo be) are 
Be er es ee, oe 
Channels.. .. aD 
Rounds, 3in. pore up .. 10 

o under 3in. a 
Flats, 5in. and under .. 


MIDLANDS, AND LEEDS AND 


snoasoo 


Plates, jin. (basis) 
» Sins’.. 
op fin. .. 
=e fin. .. 
» am, <2 
Boiler Plates, jin . 


— 


~ 


oanoas 
SCcooocoocSoeceoacs 


Export. 


a 


eoooo cooooceo}:} 


eoooo ooooeoso 








t For South Africa and Foreign Markets 2s. 6d. higher. 


STEEL (continued). 


Home. 


Gtascow anpD Districr— am ey cm a, 
) 


ROR. Fist scge ny scores <flal nares *8 0 
pn eee 
Joists 
Channels. ‘ 
Rounds, 3in. and up 
” under 3in. 
Flats, 5in. and under 


Plates, jin. (basis) 
os fein. .. 
” tin. .. 
*» jyin. .. 
a Bs c:. 
Boiler Plates . . 


—_— 
“ort 2) tS a3 


South Waters ArEa— 
Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 

ts under 3in. 

Flats, 5in. and under 


2 


7 
7 10 
Plates, jin. (basis) +8. 5 
” fin. .. +8 10 
20; .. a meee tale +8 15 
a ARS 55 Wass ae “rf agip 19 «#~O 
- din. .. a 9 0 
[RELAND. 
S. m2. 
9:7 
10 7 
9 15 
9 12 
10 7 
8 5 


cLFAST, 
s. d. 


IRELAND—F.0.Q. 


or 


Angles 

Tees. . 

Joists 

Channels. . 

Rounds, 3in. and up 
pe under 3in. 


— 
oon wo 


wo 


Plates, jin. (basis) 
is: Ai, <% , 
* cs es | Ce 
7 aibote 
Rs oe oe ee 


_— 


1 


to -3 09 


OTHER STEEL MATERIALS. 
Export. 


Home. 

£ «a. £ «a. 
ok ey eer 9 5 0 
obi ds Oi... 915 0 
« SRB ey ici s ia 10 0 0 
. 1S 8s 6 10 15 O 
for © ton lots and over; 
-ton lots 


Sheets. 
10-G. to 13-G., f.o.r. 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. to 27-G., d/d 
The above home trade prices are 
2-ton to 4-ton lots, 10s. per ton extra; and under 2- 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 G-— 
Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons =? 
Export; £12 17s. 6d. to £13 
Tin-plates. 

20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 Os. Od. 


Billets. s. d. 
Basic (0-33% to 0-41% C.) ne: 5 
» Medium (0-42% to 0-60% C.).. 5 
Hard (0-61% to 0-85%C.) .. 5 
= » (0°86%t00-:99%C.) .. 8 15 
” » (1% C. and up) ie ae 5 
Soft (up to 0-25% C.), 500 tons and up 2 
Rails, Heavy, 500-ton lots, f.o.t. -- 810 
os Mess ae oe se Ge 10 


6d., c.i.f. India. 


FERRO ALLOYS. 


3/14 per lb. 
3/- per Ib. 
Per Ton. 

£2110 O 
£21 0 0 
£21.00 


Tungsten Metal Powder. . 


Ferro Tungsten 
Per Unit. 


7/- 
7/- 
ae 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
v ” 8 p.c. to 10 p.c. 

% Specially Refined .. 

Max. 2 p.c. carbon 

1 p.c. carbon 
0-50 p.c. carbon 
carbon-free .. 


” ” 


£33 10 

£36 5 0 

£37 5 0 

94d. per lb. 

2/5 per Ib. 

£11 5 Ohome 
£12 10 O scale 5/- p.u. 
£17 17 6 scale 6/- p.u. 
12/8 per Ib. 

4/6 per lb. 

9d. per Ib. 

£200 to £205 

6/- to 6/1 per Ib 


11/- 
11/- 
12/- 


Metallic ieee" by 
Ferro Manganese (loose), 76, p.c. 

Silicon, 45 p.c. to 50 p.c. 

» T5p.ec. 

Vanadium .. 

Molybdenum 

Titanium (carbon free) 
Nickel (per ton) 
Cobalt : 


Export. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 

Official Prices, September 9th. 

CoprER— 
Cash .. 


irs 9 to £38 10 0 
Three months .. 


9to £38 15 0 
Oto £43 5 O 


£38 8 
£38 13 
Electrolytic £43 0 
Best Selected Ingots, d/d Bir- 

mingham a ert 
Sheets, Hot Rolled 


£43 15 0 
£70 0 0 
Home. 
103d. 
103d. 


Export. 
10}d. 
103d. 


Tubes, Solid Drawn (basis) .. 
» Brazed (basis) 


Brass— 


Ingots, 70/30,d/d Birmingham £33 0 Oto £35 O 6 
Home. 


93d. 
11}d. 


Export. 
93d. 
11?d. 


Tubes, Solid Drawn, 2/1 Alloy 
»  Brazed 
Tin— 
Cash .. 
Three months .. 


0 to £194 

0 to £192 
£17 18 9 

£14 0 Oto £14 
£100 to £105 


. £194 0 
. £191 15 
Leap: Cash and forward 
SPELTER : aE 
Aluminium Ingots (British) . . 


FUELS. 


SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b, Grangemouth)—Navigation Unscreened 15/- to 15/6 
Hamilton Ell 00 op 66) oe, So o> Sere 
Splints 18/6 to 19/- 


AYRSHIRE— 


(f.0.b. Ports)—Steam 13/6 to 14/- 


FiresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. ar 


: 14/9 to 15/- 
Unscreened Meviestion 


15/- to 15/3 


LoTHIANS— 
(f.0.b. ay And ied Prime 
Secondary Steam . 


14/6 to 14/9 
14/6 
ENGLAND. 
YorRKSHIRE, MANCHESTER— 


B.S.Y. Hard Steams 
Furnace Coke 


19/6 to 23/- 
17/~ to 21/6 


NorTHUMBERLAND, NEWCASTLE— 
Blyth Best .. .- -- ++ «+ «+ «+ 16/—to 16,6 
21 Mae banctacit)t otdends Gasinkele Aaa 
» Best Small .. 13/- 
Unscreened 14/6 to 15/- 


DorHamM— 
Best Gas. . 
Foundry Coke 
SHEFFIELD— 
Best Hand-picked Branch . 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . es 
Nutty Slacks 


14/8 
24/6 to 26/6 


Inland. 
. 26/- to 29/- 
. 23/- to 25/- 
. 20/- to 21/- 
-. Il to 12/- 
. 10/- to 11/- 

CaRDIFrF— SOUTH WALES. 
Steam Coals : 

Best Admiralty Large .. 

Best Seconds ees 

Best Dry Large 

Ordinaries .. 

Bunker Smalls 

Cargo Smalls . . 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel 


SwansEA— 
Anthracite Coals : 
Best Large ; 
Machine-made Cobbles 
Nuts os 
Beans 
Peas eaet take 
Rubbly Culm. . 
Steam Coals : 
Large Ordinary 


19/6 
19/- to 19/44 
18/6 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
30/- to 47/6 
24/6 to 25/- 
21/- 


36/- to 40/- 
41/- to 48/6 
40/- to 48/6 
25/- to 35/- 
19/- to 23/6 
11/6 to 12/- 


18/- to 20/ 





FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon 
Furnace Oil (0-950 — 3d 
Diesel Oil ey ta (an dé 4d 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


A Discouraging Situation. 


Ir each week could bring an element of stability 
to the industrial situation there would be ground for look- 
ing to the future with some hope of a turn for the better. 
As manufacturers are doing all they can to fulfil their 
obligations in accordance with the Matignan contract, 
which constitutes the basis for negotiations between 
employers and their men, it is certain that progress would 
have been made if the men displayed similar willingness 
to come to terms. Under the most favourable circum- 
stances no economic revolution can attain its object 
without a complete upheaval of trade and industry which 
may, or may not, settle down finally to entirely new con- 
ditions more favourable than those existing previously. 
There is no sign of any such general settlement at present. 
After the signature of the Matignan contract minimum 
wage scales were established for all industries in the 
Paris area. Certain percentage reductions were pro- 
vided for beyond that area to bring wages into line with 
lower living costs, and percentages were to be fixed for 
industries carried on all over the country. There continue 
to be strikes to enforce the men’s claims, and at Grenoble 
about 5000 men are out with a demand for a minimum 
wage applicable not only to the engineering and metal- 
lurgical industries, but also to workers engaged in sub- 
sidiary metal working occupations throughout the 
Department of the Istre. That is to say, they all belong 
to one union, and the union insists that they Shall all 
receive the same minimum wage. It means that agree- 
ments recently signed by employers and the men are to 
be scrapped, and the wages accepted under those agree- 
ments are to be raised to the higher scale paid in the 
engineering industries. Employers refuse to consent 
to the scrapping of agreements already signed. The 
activity of the unions in endeavouring to secure for the 
men the highest wages possible without reference to 
ultimate consequences is causing serious trouble in the 
Nord and elsewhere. One result of the new burden 
imposed on industry is the fulfilment of an anticipation 
that it would prove ruinous to small makers. A number 
of works which had been carried on with difficulty have 
been closed, and the situation of small firms is one of 
the many serious problems now being considered by the 
Government. 


Appeal to Engineers. 

An appeal has been made to engineers to join 
up in a body with the Confédération Générale du Travail, 
or Federation of Trade Unions, with a view to obtaining 
for them the same advantages as those secured by workers. 
It is signed by half a dozen professors and State engineers 
whose names are supposed to give weight to the appeal. 
Since it was chosen by the Government to represent 
workers in carrying through collective bargaining, the 
C.G.T. claims that its ranks have been swollen to four 
millions, which is a remarkable result for a body that was 
regarded with suspicion and distrust, and practically 
boycotted by the majority of men on account of its 
extremist tendencies, before the Popular Front Govern- 
ment came into power. The appeal confirms the impres- 
sion, amounting to a certainty, that the collective contract 
signed some time ago failed to obtain the full support of 
engineers. The Federation of French Engineers’ Societies, 
which represents the entire profession, had nothing to do 
with the contract. It has other views of professional 
interests that are not concerned solely with salaries and 
working hours, and for the past year the Federation 
has been preparing a general plan to raise the status of 
engineers and widen the sphere of their activities, while 
providing for adequate remuneration and guarantees 
for the future. The proposal to hold an international 
congress of engineers in Paris next year is one obvious 
reason for keeping to this line of action in view of possible 
developments arising out of international co-operation. 
It is probable that the changes which have taken place 
during the past three months may add to the difficulty 
of carrying out the plan in consequence of legal commit- 
ments involved in a contract signed on behalf of a minority 
of engineers. Employers may consider the contract as 
binding on all engineers, whose majority refusal to recog- 
nise it should, nevertheless, render it invalid. In these 
days of industrial crisis and a plethora of engineers the 
contract raises the level of abnormally low salaries, but, 
if accepted by all engineers, it deprives them of social 
advantages and advancement. The C.G.T. appeal 
endeavours to bring all engineers, technicians, and men 
into one Socialist federation of unions, subjected to the 
same labour conventions, and prepared to carry through 
a new scheme of industrial organisation and control by a 
body similar to the existing National Economic Council 
on which all classes engaged in production will be 
represented. 


National Public Works. 


Being now authorised to raise a part of the 
£9,200,000 which has been voted for the continuance of 
the old programme of public works and the putting in 
hand of new undertakings for the relief of unemployment 
during the present year, the Government announces that 
work will be proceeded with immediately. Road con- 
struction occupies an important place in the programme, 
with the great international roads from Paris to Lyons, 
Tours, and Strasbourg, and between Calais and Vitry, 
as well as the widening and improving of roads leading 
out of Paris and Lyons. The suppression of level crossings 
will be continued. Inland waterways with their equip- 
ment and the construction of bridges and repairs come 
next in order of importance, and money is to be spent 
on protection works against floods. By far the largest 
expenditure will be on the completion of works at ports, 
notably at Dunkirk, Boulogne, Havre, Rouen, Bordeaux, 
Saint-Nazaire, and Marseilles. Improvements at all 
minor ports will contribute to the general activity. At 
Ushant the Creach lighthouse will have its candle power 
increased to 500,000,000. A new motor lightship is to 
be built. The programme being prepared is estimated 
to involve an expenditure of something like £300,000,000 


British Patent Specifications. 


a 


When an i. 18 ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained 
Sale Branch, 25, Southampton-buildings, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





at the Patent Office, 
hancery-lane, W.C.2, 








INTERNAL COMBUSTION ENGINES. 


451,245, February 2nd, 1935.—Fure. Insection Systems, 
Bryce Ltd., Kelvin Works, Hackbridge, Surrey ; and C. W. 
Lawson, 80, Shrewsbury-lane, London, 8.E.18. 

This is a device for facilitating the supply to an injection 
pump of fuel under little or no pressure. Its construction is 
fairly obvious in the drawing, but its operation may be described 
in greater detail. By-passed fuel under high pressure from the 
pump is returned to the inlet chamber A, wherein it acts upon 
the lower end of the plunger B and raises it. The high-pressure 
fuel also serves to keep the lower disc valve C closed. The raising 
of the plunger effects a corres- 

ponding raising of the piston D, 

and by the consequent decrease 

of pressure in the intermediate 
chamber E the upper non-return 
valve F, which normally closes 
the apertures G in the piston, is 
opened to allow a transfer of 

fuel from the supply chamber H 

to the intermediate chamber E 

until the pressure on the lower 

end of the plunger J is sub- 
stantially balanced by the force 
of the stressed piston loading 
spring K, when the valve again 
closes. In order to control the 
volume of fuel transferred by 
this action the effective stroke of 
the plunger J is limited by the 
radial ports L which com- 
municate with the axial passage 

M in the lower end of the plunger 

J, coming into co-operation 

with the annular enlargement 

N in the bore O within which 

the plunger slides. By this, 

the inlet chamber A is, through 
the passage and ports and 
through the passages P, put 
| ; into communication with the 
supply chamber H so that any 
excess pressure of the by-passed 
fuel in the inlet chamber A is 
distributed and effects a balance 
of pressures on the upper 
and lower ends of the plunger J. As soon as the injection 
pump again starts to draw fuel from the inlet chamber the 
pressure therein is slightly reduced and the plunger J and 
piston D are forced downwards by the spring K, the dise 
valve F remaining in contact with the piston D. When 
the pressure in the inlet chamber A is reduced below the pressure 
in the intermediate chamber E the lower disc valve C opens to 
allow transfer of fuel from the latter chamber to the former, 
through the passages R in the lower projection. Consequently 
the pressure in the intermediate chamber falls until it exerts 
upwardly on the piston D a force less than that exerted by the 
loading spring K of the piston, which was stressed by the 
previous raising of the piston. The spring therefore com- 
mences to press the piston downwards, the upper disc valve F 
remaining closed. This action continues until the pressure in 
the intermediate chamber E and inlet chamber A balances the 
force of the piston loading spring, it being evident that this 
pressure is governed by the relation of the spring to the demands 
of the injection pump and can always be maintained at a degree 
considerably higher than the pressure in the supply chamber, so 
that the necessity for arranging the fuel supply source to exert 
a pressure head on the supply chamber is eliminated.—July 
31st, 1936. 


451,217. March 16th, 1936. LusRrication Systems, Siemens 
Apparate und Maschinen Gesellschaft mit beschrankter 
Haftung, Askanischer Platz 4, Berlin, 8.W.11. Germany. 

In order to purify the oil used for lubricating high-speed 
engines, the inventors take advantage of the high speed of the 
supercharger blower to operate a centrifuge. The blower A and 
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the centrifugal dise B are driven by the gearing C, The used oil 
is supplied to the centrifuge at D, passes outward on one side 
of the disc, returns on the other, and passes through the hollow 
crankshaft to the bearings. The casing of the centrifuge can 
be opened for the removal of any sludge which may collect.— 
July 31st, 1936. 


ELECTRICAL APPLIANCES. 


450,925. February 24th, 1936.—ELrEcrric DiscHaRGE TUBEs, 
N. V. Phillips’ Gloeilampenfabrieken, Emmasingel, Eind- 
hoven, Province of North-Brabant, Netherlands. 

This invention relates to ionic rectifying tubes, comprising 

an activated incandescent cathode and wherein the discharge 

path between the anode and the cathode has a contraction 
surrounded by a tubular grid. In the drawing the glass discharge 





the vessel wall and secured in a vacuum-tight manner by means 


of chrome-iron plate seals E, F, and G at opposite ends of the 
discharge vessel. The control grid H has a funnel-sha 

portion J whose form is adapted to the equipotential lines 
of the anode field and which merges into a cylindrical portion 
K, substantially obturating the passage between the anode 
and cathode vessels, and into a substantially cylindrical portion 
M, comprising a tubular grid L of cruciform cross-section, the 
openings of which determine a contraction of the discharge 
path, the portion M merging in turn into a bell-shaped extension 
N, which partly surrounds the cathode D. By means of supports 
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O and the yoke piece P the grid H is secured to the insulating 
sleeves Q of the cathode supports, and the connection to the 
grid is led in a vacuum-tight manner through the wall of the 
vessel at R. The rectifying tube shown in the drawing is 
designed for feeding radio transmitters and can be used with an 
anode voltage of 5000 volts and a direct current output of 
6 amperes. The indirectly heated cathode has a heating 
current of 35 amperes with a heating voltage of 5 volts. The 
discharge vessel is filled with saturated mercury vapour 
developed by a small quantity of mercury 8 at the bottom of 
the discharge vessel. At the temperatures occurring during 
operation the vapour pressure inside the discharge vessel 
amounts to about 0-01mm. The glass body has a length of 
570 mm.—July 27th, 1936. 


451,215. March 13th, 1936.—Exectropes, H. Seabrook, of 
Herbert Haddon and Co., 31 and 32, Bedford-street, Strand, 
London, W.C.2. 

The invention relates to electrodes, e.g., for use in the electro- 
lysis of molten substances, and for electro-thermic purposes. 
The electrodes now most commonly used for such purposes con- 
sist of metal or graphite, but magnetite is also sometimes used. 
It has been proposed to make more resistant, but adequately 
conductive electrodes without using pure metals or carbon by 
mixing electrically conductive metal oxides with powdered 
acid-proof ceramic materials, e.g., clay or silicates, or ie > 
sintered or pre-melted and rebroken oxides of light metals, the 
proportions used being such as to produce a mixture which can 
be shaped by pressing and then sintered so as to retain the given 
shape. Such electrodes can be produced with a sufficient degree 
of conductivity to take the required current at the contact surface 
with the electrolyte, but their resistance is such that the current 
density inside them gives rise to undesirable heating. Accord- 
ing to the invention, this difficulty is overcome by providing 
the electrode with a core or back consisting of a highly con- 
ductive metal compound, e.g., a metal oxide, this core or back 
being surrounded or faced by the mixture referred to, and the 
whole being compacted by pressing and sintering or by melting. 
The relative dimensions of the core and envelope or of the back 
and face are so proportioned that the highly conductive part of 
the electrodes carries the current with the desired low degree 
of resistance. The highly conductive metal compound may be 
used also for making that part of the electrode to which the 
leading-in wire is connected.—July 31st, 1936. 


TELEGRAPHS AND TELEPHONES. 


451,201. January 3rd, 1936.—ANTENNA StructTuREsS, Lorenz 
Aktiengesellschaft, Lorenzweg 1, Berlin-Tempelhof, Ger- 
many. 

With the object of providing an improved antenna struc- 

ture intended for broadcasting, and arranged to suppress as 

far as possible the radiation of space waves which cause dis- 
turbances, the invention comprises a self-oscillating mast, 
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which extends to the earth’s surface and is excited at its lower 
end, and which operates, as a dipole whose centre of oscilla- 
tion is a quarter of a wave length or nearly so above the earth’s 
surface. The mast is, of course, insulated from the ground and 
is supported by guys. The upper parts of these guys are made of 
bronze wire, and are connected with the structure of the mast 
through tuning coils for the purpose of adjusting the wave- 
length.—July 31st, 1936. 


WATER PURIFICATION. 


51,202. January 6th, 1936.—A Process FOR CLARIFYING 
Water, Maschinenfabrik Buckau R. Wolf Aktiengesell- 
schaft, 82-83, Schénebeckerstrasse, Magdeburg-Buckau, 
Germany. ‘ : , 

This invention relates to a process by which the particles of 

solid matter contained in the waste waters of, for instance, 

briquette-making plants, are eliminated by means of flotation, 
and particularly to the foam flotation process. Such waste 
material of the mechanical wood pulp, cellulose, or paper 
industry as has in suspension fibrous and slimy particles is 
added to the waste waters, preferably in the presence of floecu- 
lating or flake-forming agents. The particles of solid matter 





vessel is shown as having an anode vessel A and a cathode vessel 
B. It comprises a graphite anode C and an indirectly heated 





during a period of three years. 





incandescent cathode D, the connections of which are led through | 


contained in the waste water are carried to the surface by the 
ascending air bubbles of the foam which is introduced into 
the liquid, and form a layer of sludge permeated with foam, 
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which can be skimmed off. By means of the simultaneous intro- 
duction of the waste substances which contain mainly fibres 
and slimy constituents, and the flocculating agent, voluminous 
agglomerations enclosing the fine solid substances are produced 
in the waste water, and these agglomerations facilitate, in the 
most favourable manner, the adhesion of the air bubbles and 
therefore the success of the flotation process. The flakes, after 
having settled on the surface of the waste water, may then be 
separated by means of known separating devices.—July 31st, 
1936. 


AERONAUTICS. 


451,241. February 2nd, 1935.—Wine Construction, Short 
Brothers (Rochester and Bedford), Ltd., and A. Gouge, 
Seaplane Works, Rochester, Kent. 

In this aeroplane a tank for the storage of fuel, which is of 
oval cross-section, is used to reinforce the strength of the wings. 

Along its length it is provided with a series of baffles to check 
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surging of the fuel, and at each of these baffies, or bulkheads, it 
is attached to the skin of the wing by exterior diaphragms. 
Within the tank there are arranged vertical and diagonal 
members to transmit the stresses to the frame. Illustrations 
are given in the specification of the cross-sections of these 
members.—July 31st, 1936. 


FURNACES. 


451,219. March 23rd, 1936.—Fire-Bars, A. Siegen, 13, Boule- 
vard du Prince, Luxembourg. 
The inventor claims that this fire-bar is adaptable to burn 


N°451,219 


any fuel regardless of its size. Its form is so obvious in the draw- 
ing that no description is necessary. The fins A preheat the 
air for combustion.—July 31st, 1936. 


LIGHTING AND HEATING. 


451,258. January 3l1st, 1935.—Arc Lamps witH RoTaTING 
Carpons, Korting and Mathiesen A.G., Leipzig-Leutzsch, 
Germany. 

The invention refers to arc lamps with rotatable carbons, 
specially intended for searchlights and projection purposes. 
the arc lamp carbon A is guided through a head B (not shown 
in detail) in which the rotary device and current feeding attach- 
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ment are accommodated. Behind the head B is a clutch head C 
which is supported in a rotatable and swivelling manner in a 
fork lever D. The coupling C accommodates several conical 
clamping pieces E or balls F which lie against a conical surface 
G. Protruding into the clutch head is a releasing sleeve H, 
which is supported in a rotatable manner in a lever J, the 
front edge of the sleeve H preventing the clamping piece or 
the balls from binding. Both the fork lever D and the lever J 
are pivoted in a swivelling manner on a bearing pedestal K. 
A cam L is mounted on a control shaft. A spring M always 
presses the lever D against the cam L. The control shaft is 





fitted with a hand wheel and is driven by a variable gearing N 
(which is not shown in detail) by the driving mechanism O of 
the are lamp. A friction coupling P is situated between the 
driving mechanism and the gearmg. A spring R attached 
to the lever D and to the lever J holds the latter against a stop 
S fixed to the lever D. Attached to the lever D is also an ex- 
panding lever T, which when pressed down forces the lever J 
away from the stop S and engages in a notch U. When the 
lever T is pressed down the releasing sleeve H is pushed into the 
clutch head C to such an extent that the clamping pieces E F 
cannot come into operation. The principle on which the above 
arrangement works is as follows :—The carbon A is continu- 
ously rotated by a revolving mechanism B, the latter being 
rotated by a driving mechanism O. By this driving mechanism 
running uniformly are rotated with the assistance of the adjust- 
able gearing N and the coupling P also the control shaft and the 
cam L mounted thereon. The cam L and the spring M control 
the lever D in such a manner that for one rotation of the shaft 
the clutch head C carries out one movement to and fro in the 
direction of the axis of the carbon A. Simultaneously with the 
lever D, the lever J lying against the stop S follows the move- 
ment of the lever D, so that also the disengaging sleeve H is 
moved to and fro with the clutch head C in an axial direction. 
As long as the lever J lies against the stop 8, the sleeve H has 
no effect upon the action of the clamping pieces E F. When the 
clutch head C moves backwards the clamping pieces become dis- 
engaged from the carbon, due to the action of the conical surface 
G, so that the clutch head travels back light. However, if 
C is fed forward the pieces E F will clamp themselves between 
the carbon and the conical surface, so that the carbon is advanced 
by a corresponding amount. If the speed of the control shaft 
and the cam L is altered through the adjustable gearing N the 
above-described carbon feed occurs correspondingly quicker or 
slower. The friction coupling P has the effect that the control 
shaft can be regulated independently of the driving mechanism 
by means of the hand wheel in the direction of rotation—for 
instance, in order to compensate previous irregular burning of 
the carbons. On pressing down the adjusting lever T the sleeve 
H is pushed into the clutch head C, so that the clamping pieces 
cannot bind even in the event of a forward motion of the clutch 
head. In this case, the feed of the carbon is inactive.—July 
31st, 1936. 


MISCELLANEOUS. 


451,251. February 8th, 1935.—CENTRIFUGAL 
H. W. Fawcett, 3, Kent-road, Harrogate. 
This is a valve for the discharge of sludge from a centrifuge, 
which is claimed to be immune from the usual troubles of stick- 
ing and erosion. In the figure the rotor of the centrifuge is 
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shown at A, and the sludge outlet at B. The outlet, which is 
shown in detail in Fig. 2, is made of wear-resisting steel, and is 
closed during the working period by the plate C on the sleeve 
D. This sleeve can be raised or lowered by admitting water to 
the chambers E or F, so that the outlet opening G comes into 
register with the opening B.— July 31st, 1936. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TiME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay AND Saturpay, Sept. 127TH. 
Turrp Wortp Power CoNnFERENCE at Washington, D.C., 
U.S.A. 
To-pay To Wepnespay, Sept. 16TH. 
British Association MEETING at Blackpool. 


Monpbay TO Fripay, Sept. 14TH To 18TH. 


InNsTITUTE oF Merats.—Annual meeting in Paris. 
programme, see page 94. 


Monpay To Saturpay, Sept. 14TH To 197TH. 
INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. For programme see page 213. 


TuHurspay To Saturpay, Sept. 17TH To 26TH. 
‘““MopEL ENGINEER” Exuisition.—Royal Horticultura 
Hall, Westminster, S.W.1. 11 a.m. daily. 


Fripay to Sunpay, Sept. 18TH To 20TH. 

ASSOCIATION OF SpEcIAL LIBRARIES AND INFORMATION 
Burgeavux.—Thirteenth Annual Conference at Balliol College, 
Oxford. 

Monpay TO Saturpay, Sept. 21st To 26TH. 

IRoN AND STEEL Inst.—Autumn meeting in Diisseldorf. In 
order to provide further opportunity for the discussion of papers 

resented at Dusseldorf, additional sessions will be held in the 

ecture Theatre of the Institution of Civil Engineers, Great 
George-street, London, S.W.1, on Thursday, October 29th, and 
Friday, October 30th, commencing each day at 10 a.m. The 


For 





afternoon session on Friday, October 30th, will constitute a 
joint meeting with the Institute of British Foundrymen. For 
programme, see page 84, 
Turspay, Sepr. 22Nnp. 
Betrast Assoc. OF ENGINEERS.—Visit to Automatic Tele- 
phone Exchange Plant, 1, Cromac-street, Belfast. 6.30 p.m. 
THURSDAY TO SATURDAY, Serr. 24TH TO 26TH. 
Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh, General discussion on “‘ Structure and Molecular 
Forces in. Pure Liquids and in Solutions.” 
Turspay, Ocr. 6TH. 
Inst. OF MARINE ENGINEERS.—-85, The Minories, London, 
.C.3. Presidential address. 6 p.m. 
WEDNEsDAY, Oct. 7TH. 
LiveRPooL ENGINEERING Soc. (INC.).—9, 
Liverpool. Presidential address, 6.30 p.m. 


The Temple, 


THuRspAy, Oct. 8TH. 

Rattway Cius.-—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ Some British Railway Accidents,’’ Mr. H. W. 
Bardsley. 7.30 p.m. 

Royat AERONAUTICAL Soc.—Royal Soc. of Arts, 18, John- 
street, Adelphi, W.C.2. ‘‘ Aerodynamics and Structural 
Features of Tapered Wings,” Dr. G. V. Lachmann. 6.30 p.m. 


Fripay, Oct. 9TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London 
8.W.1. ‘The Microscope in Engineering and Industry,” Mr. 
A. E. Bingham. 7.30 p.m. 

Tuurspay, Oct. 151TH. 

Inst. or FuEet.—Inst. of Mechanical Engineers, Storey’s-gate, 
S.W.1. Presidential address by Sir John Cadman. 2.30 p.m. 
Melchett Lecture by Prof. Dr. Franz Fischer. 3.30 p.m. Annual 
dinner and dance at the Connaught Rooms, Great Queen-street, 
W.C.2, at 6.45 p.m. 

Fripay, Ocr. 16TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘ Monolithic Furnace Construction,” Mr. J. Duguid. 
7.30 p.m. 

Turspay, Oct. 20TH. 

Inst. OF MarRINE ENGINEERS.—85, The Minories, London, 
E.C.3. ‘* The Burmeister and Wain Two-stroke Cycle Engine,” 
Dr. H. H. Blache. 6 p.m. 

WEDNESDAY, Ocr. 2IsrT. 

LivERPOOL ENGINEERING Soc. (INc.).—9, The Temple, 
Liverpool. * The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,” Mr. F. H. Auger. 6.30 p.m. 

Tuurspay, Oct. 22ND. 

INST. OF MECHANICAL ENGINEERS.—Grosvenor House, Park- 
lane, W.1. Annual dinner. 

Fripay, Oct. 23RD. 

Junior Inst, or ENGINEERS.—39, Victoria-street, London, 
S.W.1. ‘The Elements of Pumping Machinery,’’ Mr. B. J. 
Lymer. 7.30 p.m. 

Fripay, Oct. 30TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
S.W.1. ‘Oil Film Lubricated Bearings and Some Recent 
Developments,” Mr. W. E, Baker. 7.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


British Fame, motor tanker; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of British Tanker Com- 
pany, Ltd.; dimensions, 481ft. by 61ft. 9in. by 34ft.; to carry 
12,250 tons deadweight. Engines, four-cylinder opposed piston 
oil engines; constructed by’ Wm. Doxford and Sons, Ltd. 
Trial trip, August 21st. 


GLamis, motor ship; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of Dundee, Perth and 
London Shipping Company, Ltd.; dimensions, 165ft. by 30ft. 
by 14ft. Engines, four-cylinder two-stroke, Atlas oil engines. 


LAIRDSBANK, motor ship ; built by Harland and Wolff, Ltd., 
to the order of Burns and Laird Lines, Ltd.; dimensions, 238ft. 
by 37ft. by 3lft. Engines, two five-cylinder single-acting two- 
stroke oil. Launch, September 3rd. 


RaTHLIN, steamship ; built by Alexander Stephen and Sons, 
Ltd., to the order of Clyde Shipping Company, Ltd.; dimensions, 
270ft. by 38ft. 3in. by 18ft. 6in., 1580 tons gross. Engines 
triple-expansion. Launch, September 3rd. 


Serta, motor ship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Anglo-Saxon Petroleum Com- 
pany, Ltd.; dimensions, 425ft. by 54ft. 3in. by 31ft.; to carry 
9100 tons. Engines, six-cylinder four-stroke solid injection 
single-acting Werkspoor. Launch, September 3rd. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Asa Craia, Ltd., Chiswick, has received from the Board of 
Trade an order for a 12-20 H.P. four-cylinder Ailsa Craig engine 
for installation in a new motor launch for the port of Sunder- 
land. The hull is to be constructed by Sir James Laing and 
Sons, Ltd., Sunderland. 


Tue GENERAL ELecrric Company, Ltd., has received an order 
from Birmingham Corporation for twelve 4-wheeler trollybus 
chassis with electrical equipment. The chassis will be built by 
Leyland Motors Ltd. The electrical equipment will be of the 
series, field regulated type, comprising an 80 H.P. motor with 
the necessary control gear, collector gear, &c., for each bus ; it 
will be manufactured at the Witton Engineering Works 
of the G.E.C. 


CROMPTON PARKINSON, Ltd., has received from the Fulham 
Borough Council a contract for the complete equipment of the 
six sub-stations, together with interconnecting and main cables, 
required in connection with the new Earl’s Court. Exhibition. 
The contract covers the entire electrical equipment, including 
thirteen transformers, H.T. and L.T. switchgear, 1600-ampere- 
hour storage battery, 188-kW M.G., set, D.C. switehgear, central 
alarm and telephone equipment, fire-fighting equipment for 
each sub-station, three 100-kW mercury are rectifier equip- 
ments, and the whole of the main and auxiliary cables. 











Sepr. 18, 1936 


THE ENGINEER 





277 











A Seven-Day Journal 


————— 


Canadian National Railways. 


THE Canadian Government announced at Ottawa 
on Friday, September 11th, the appointment of 
Mr. 8S. J. Hungerford as chairman of the board of 
directors and president of the Canadian National 
Railways. The new board takes the place of the three 
trustees appointed on December 30th, 1933. Mr. 
8. J. Hungerford brings to his new office the experi- 
ence of fifty years’ service with both the major rail- 
ways of Canada, having commenced as an apprentice 
in the locomotive shops at Farnham, Quebec, in 1886. 
The first half of his career was spent with the Canadian 
Pacific Railway, then came his identification with 
the Canadian Northern in 1910, and subsequently 
he rose step by step until in 1920 he was promoted 
to vice-presidential rank with the Canadian National 
Railways. In 1922, when the Grand Trunk was 
added to the National system, he was chosen by Sir 
Henry Thornton as vice-president in charge of 
operating, maintenance, and construction. To him 
fell the task of co-ordinating the various properties 
into an operating entity. Ten years later he became 
acting president, and in 1934 was appointed pre- 
sident reporting to the trustees, a position which he 
has held until his present appointment. 


The British Science Guild. 


Ir is announced that it has been decided to amal- 
gamate the British Science Guild with the British 
Association. It is pointed out that the stated object 
of the Guild, which is also implicit in the objects of 
the British Association, was to promote the applica- 
tion of scientific methods to social problems and 
public affairs, but when the British Science Guild 
was formed in 1905, with Lord Haldane as its first 
President, the Council of the British Association did 
not then see its way to establish such a wide organisa- 
tion as was contemplated in the suggestion made by 
Sir Norman Lockyer in his Presidential Address to 
the British Association in 1903, arising out of which 
the British Science Guild was formed. Since then the 
work of the two bodies has converged more and more, 
and recently the Council of Management of the Guild 
became convinced that the particular purposes of the 
Guild are now effectively achieved by the British 
Association and that the incorporation of the two 
bodies has become desirable. A scheme of incorpora- 
tion has been drafted and adopted by the Councils 
of the two bodies. This has been since ratified by 
members of the Guild and has now received final 
ratification by the General Committee of the Asso- 
ciatior. It is a condition of the amalgamation that 
the Council of the Association shall appoint a Com- 
mittee -which shall preserve the name of the Guild 
and be entrusted with arrangements for lectures 
already initiated by it. 


Electricity in South-East England. 


On Monday, September 14th, the Central Elec- 
tricity Board announced that arrangements have 
been made for the provision of another new generating 
station to meet the rapidly increasing demand for 
electricity in the South-East England area. In 
considering plant extensions to meet the future growth 
of load, the Central Board has to plan at least four 
years ahead in order to allow sufficient time for the 
construction of a generating station of any magnitude, 
and its investigations indicate that the new selected 
station, scheduled under the South-East England 
scheme, to be provided in the east of the area, should 
be so far advanced that at least 120,000 kilowatts of 
its generating plant will be available to reinforce the 
supplies to the grid during the winter of 1939-40. 
The Board has accordingly completed negotiations 
with the Kent Electric Power Company to construct 
in its area of supply a new station which will occupy 
a riverside site at Littlebrook Farm, Stone Marshes, 
on the lower reaches of the Thames near Dartford. 
The first section of this station, comprising the initial 
120,000 kilowatts of plant contemplated, will probably 
consist of one 60,000-kW and two 30,000-kKW turbo- 
alternators and six boilers, each with an evaporative 
capacity of 256,000 lb. per hour. The site on which 
the new station is to be built is capable of develop- 
ment to permit large-scale extensions as necessity 
arises. 


The Late Commander C. N. Robinson. 


THOSE of our readers who are interested in naval 
matters will regret to learn of the death on Monday, 
September 14th, of Commander Charles Napier 
Robinson, R.N. (Ret.), who for forty-three years 
was naval correspondent of The Times. Com- 
mander Robinson, who died at his home at Bedford 
Park, W.4, was eighty-seven years of age, and was 
an outstanding writer on all that pertained to naval 
literature and policy. He was born at St. Lawrence, 
Thanet, and entered the Navy in 1861. In over 


Navy in 1884 he was appointed assistant editor of 
the Army and Navy Gazette, with which paper he 
was connected for over forty years. For some years 
he was also the naval correspondent in London of the 
New York Herald. In 1893 he was appointed to the 
staff of The Times, which he served with great dis- 
tinction until his retirement towards the end of last 
year. His contributions to naval literature were 
many, and included several volumes dealing with 
various aspects of naval life. He was a regular con- 
tributor to “ Brassey’s Naval Annual” from its 
inception in 1886, and since 1929 he was its editor in 
collaboration with Mr. H.M. Ross. He was a founder 
and an original councillor of the Navy Records 
Society, and the Society for Nautical Research, and 
in 1932 was awarded the Chesney Gold Medal of the 
Royal United Service Institution for his services to 
naval literature. By his death naval journalism has 
suffered a severe loss, and the place of Commander 
Robinson will be a difficult one to fill. 


World’s Oil Consumption. 


Fotitow1ne Sir John Cadman’s plea at the World 
Power Conference, referred to in one of our last 
week’s Journal notes, for the conservation of our 
existing oil supplies, comes a statement by Mr. 
Walter C. Teagle, the president of the Standard Oil 
Company of New Jersey, published by the Petroleum 
Press Service, which refers in optimistic terms to the 
future prospects of world oil consumption. Mr. 
Teagle states that during the present year production 
has continued to increase faster than last year, in 
which the world production exceeded the record 
output of 1929. Along with this greatly increased 
production, however, the consumption of motor fuel 
during this summer has exceeded all expectations, 
but has not so far caused any unsettlement of markets. 
World motor vehicle registrations during 1935 reached 
the figure of approximately 37,240,000, against a 
figure of about 33,366,000 in 1932. In the United 
States the output of motor cars for the first half of 
the present year indicates that the end of the year 
will see an output figure larger than that of any pre- 
vious year; moreover, the consumption of petrol 
by all kinds of vehicles, both in the United States 
and throughout the world, shows a definite tendency 
towards increase. In many countries a good deal of 
leeway has, however, to be made up before the level 
of 1929 is again reached. Meanwhile, Mr. Teagle 
says, the oil industry, which always requires to look 
ahead, and to take the long view, is making prepara- 
tions for the future by seeking new sources of crude 
oil supply. 


Empire Air Services. 


A REPORT by the Civil Aviation Directorate of the 
Government of India, which has just been issued, 
gives a comprehensive review of the progress of civil 
aviation in India during 1935. Figures are produced 
to show that British Empire air services now occupy 
the leading world position in aggregate mileage of 
regular air routes. It is stated in the report that in 
1935 the mileage of regular air routes developed by the 
British Commonwealth of Nations was 53,291, com- 
pared with 52,461 by the United States of America, 
24,451 by France, and 22,291 by Germany. The 
growth of British air traffic, it is stated, offers a remark- 
able example of air transport development in a 
country where a conservative policy has been pursued 
as regards subsidies and where the conditions are 
unfavourable for the advantages of flying to be dis- 
played. Reference is made to the future development 
of civil aviation in India, which, it is pointed out, is 
intimately connected with the great expansion of 
British air transport and the reorganisation of the 
Empire mail services. The works to be immediately 
sanctioned in India, include those necessary to ensure 
safe operation on the trans-India route and the two 
feeder routes, and to provide for regular night flying 
on the Karachi-Calcutta section. The intensification 
of the traffic which is expected on these routes will, 
the report says, demand certain further improvements, 
which have been allowed for in the programme, and 
will involve a total expenditure of Rs. 1,10,12,625, or 
about £825,940. The improvements in the ground 
organisation are to involve a considerable expansion 
of staff, aerodromes, aircraft inspection, and wireless 
and meteorological services. During 1935 the total 
hours of flying by aircraft of Indian registration was 
27,325, compared with 18,413 in 1934. 


Shortage of Engineer Officers. 


In the newly issued report of the Officers (Merchant 
Navy) Federation, Ltd., reference is made to the 
shortage of engineer officers. It is stated that owing 
to increased activity in the engineering industry 
ashore, combined with the general unsatisfactory con- 
ditions obtaining at sea, there are indications of an 
approaching shortage of sea-going engineer officers. 
There are also indications that an attempt will be 
made to persuade the Board of Trade to lower the 
standard of competency in the examinations for 
certificated engineers in order to increase supply. 
The Federation is watching the matter vigilantly, 
and it is hoped that the collaboration of the Marine 





twenty years he saw active service in many parts of 
the world. 


Two years after his retirement from the 





certed endeavour is found necessary to counter such 


proposals. The Council expresses the opinion that, 
provided pay and conditions at sea are improved, 
there is an adequate number of engineer officers avail- 
able for employment in the shipping industry. Any 
suggestion that the standard of competency be 
lowered, to the financial benefit of shipowners, is, 
in the opinion of the Council, in effect, simply a 
suggestion to invite increased claims on underwriters, 
and possibly to lower the standard of safety at sea. 
With regard to the merchant navy in relation to 
defence, it is suggested by the Federation that 
arrangements should be made for every merchant 
officer to go through a thorough course in the self- 
defence of merchant ships. Such a course should 
embrace gunnery (including anti-aircraft), depth 
charges, smoke screening, and specially station keep- 
ing and convoy organisation, and anti-gas precau- 
tions. Every British merchant vessel likely to form 
part of a convoy should be fitted with a bridge and 
engine-room telephone, and with a revolution indi- 
cator on the bridge. Experience in the last war proved 
the value of range-finders on merchant ships, and it 
is suggested by the Council that the fitting of this 
valuable navigational instrument should be en- 
couraged for national reasons. 


The Johannesburg Empire Exhibition. 


Tue Johannesburg Empire Exhibition in Milner 
Park, Johannesburg, was formally opened on Tuesday, 
September 15th, by the Governor-General, Lord 
Clarendon, who read a message from the King, 
wishing success to the undertaking and expressing the 
hope that it would help to promote the trade and 
commerce of the Empire on which the well-being of its 
people largely depended. In his reply General Hertzog 
said that the Exhibition had been timed to synchro- 
nise with the fiftieth anniversary of the foundation 
of Johannesburg. The phenomenal growth of its 
great primary industry having ever since its birth 
attracted and centred the interest of the world on 
Johannesburg, it was fitting, the General said, that 
that great Exhibition should be staged there, so that 
in as effective a manner as possible witness might be 
borne, not only to the faith of the South African in 
the great future of his country, but also to his energy, 
his talents, and his industry in the general develop- 
ment of South Africa. In London, at the invitation 
of the High Commissioner for the Union of South 
Africa, a representative company gathered at South 
Africa House to hear the broadcast ceremony. In 
his reply to the High Commissioner, Mr. C. te Water, 
who welcomed the visitors, Lord Riverdale, the 
Chairman of the British Committee, expressed his 
thanks for the help given to the Committee by the 
High Commissioner and the members of his staff. 
Valuable assistance, he said, had also been given by 
the Dominions Office, the Department of Overseas 
Trade, the Federation of British Industries, and by 
the Committee’s secretariat under Mr. C. F. Giveen. 
The Exhibition was another effort to create confidence 
when confidence was so much lacking in the world, 
and he believed that the result of it would be that 
the British Commonwealth of Nations would again 
point the way to better times and greater confidence. 
All those in this country who had had anything to do 
with the organisation of the Exhibition were more 
than satisfied that they had put their hands to a good 
piece of work, which would bear fruit in the Empire 
in the future. 


Road versus Rail Traffic. 


THE question of the advantages of road haulage, 
compared with railway traffic, was discussed before 
Mr. Gleeson Robinson, the Traffic Commissioner for 
the Metropolitan Area and Licensing Authority for 
the London Traffic Area, on Tuesday, September 
15th, at the Metropolitan Authority’s Court, West- 
minster, when the four rail companies—the L.M.S., 
L.N.E.R., Southern, and G.W.—opposed an’ applica- 
tion by Bouts-Tillotson Transport, Ltd., of London, 
for a renewal of its ‘“‘A’”’ carriers’ licence in respect of 
139 vehicles and 56 trailers. For the applicants, 
evidence was given to the effect that with road haulage 
there was quicker delivery, a lower percentage of 
damage, and more advantageous rates. Evidence 
on behalf of all the railway companies was given by 
Mr. Ashton Davies, the chief commercial manager of 
the L.M.S. Company, who stated that the total 
tonnage of general merchandise carried: by the rail- 
ways in Great Britain fell from 60,242,571 in 1927, 
to 45,313,801 in 1935. The percentage reductions 
were :—L.M.S., 24 per cent.; L.N.E.R., 30 per cent.; 
Great Western, 18 per cent.; and Southern, 26 per 
cent. The inference which he drew from those figures 
was that the railways were being under-utilised. 
Apart from improving wagons, carriages, and loco- 
motives, the railway companies had spent about 
£51,000,000 on capital improvements during the last 
twelve years. Such expenditure could not be justified 
if traffic continued to be taken from the railways. 
Mr. Davies said that while he regarded road transport 
as a very great convenience for short-distance traffic, 
on the trunk services the railways fully met the require- 
ments. He suggested that the railway services. were 
being interfered with by people who had no obliga- 
tion to become common carriers. The hearing was 
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adjourned until Monday, September 28th. 















THE ENGINEER 








Sept. 18, 1936 








The Art of 


No. 


(Continued from page 


Helical Rack.—In Article TX, the properties of a 
rack having straight-sided teeth im the transverse 
plane of the mating pinion were discussed. The 
results are of course directly applicable to spur gears, 
but they also apply with equal truth to gears 
having any form of tooth spiral provided that 
the profiles on all transverse sections were involutes 
to the same base circle. 

A special case of this generalisation, of great 
practical importance, arises when the teeth of the 
rack have straight-line tooth spirals inclined to the 
axis of the pinion, the tooth spirals of the latter being 
then helices. Such a rack is illustrated in Fig. 61. 

Since the profile and tooth spiral are hoth straight 
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lines, the tooth surfaces are planes, and the teeth 
themselves may be visualised as similar, equally 
spaced prisms. On any plane of section perpendicular 
to the pitch plane the profiles of the rack teeth 
will therefore be straight-sided, symmetrical, and 
equally spaced. 

Three such sections figure prominently in tooth 
design, these being : 

(a) The section perpendicular to the axis of the 
pinion (transverse section) ; 

(6) The section perpendicular to the tooth 
spirals of the rack teeth (normal section) ; and 

(c) The section containing the axis of the pinion 

(axial section). 

Each of these sections will have its own particular 
values of pitch and pressure angle, and the relations 
existing between them are as follows :— 

Consider the tooth spirals aa and bb of the rack 
shown in Fig. 61. The angle which they make with 
the axial plane of section Z Z is the spiral angle oa, 
the complementary angle, representing the inclina- 
tion to the transverse plane X X, being the lead angle 
2. If the transverse, normal, and axial planes of 
section all pass through the same point P on the tooth 
spiral b b, the respective pitches ~;, pn, and pq will be 
represented by Pa,, Pa,, and P a, respectively. It 
will therefore be recognised that 

Pn= Pt COS 6 = Pa COS 2, 

Pa= Pn COSEC C= Py SEC 2, 

Pt= Pn SCC O= Pg tan. 
The relations between the pressure angles }, Yn, and 
ta are shown in Fig. 62, which represents the tooth 
surface containing the tooth spiral bb of Fig. 61 
extended to meet a vertical plane through tooth 
spiral aa. In this diagram the lines P ¢,, P c,, and 
P ¢; are the profiles of the tooth surface on the trans- 
verse, normal. and axial sections respectively, and the 
corresponding pressure angles will be the true inclina- 
tions of these lines to the vertical (the pitch plane 
being regarded as_ horizontal). Hence tan 
=a, P/a, cy, tan Y,=a, P/a, co, and tan Ya=a, P/a; cz, 
and since 4d, ¢;=@,¢,=a;¢;, Pa,=Pa,coso and 
P a;=P a, coseco suitable manipulation shows that 


tan ¥,=tan Y cos co=tan t; sin 2, 
tan J,=tan , sin o=tan bq cos 2, 
tan Y;=tan vq tan o=tan vq cot 4d. 


Normal Base Pitch.—The perpendicular distance 
between similar faces of successive teeth of a rack will 
be the distance between the profiles on the normal 
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which would mesh correctly with thé normal section, 
and is therefore termed the normal base pitch. It is 
represented by the length of the line Pc, in Fig. 61 
and is equal to 

Pon=Pn COS Yn= Pe COS Yn Sin a. 


Helical Involute Teeth.—If{ the tooth spiral of a 
pinion is a helix and every transverse section has the 
same form, the tooth surfaces will be screw or heli- 
coidal surfaces ; and if, particularly, the transverse 
section is an involute, the type of tooth surface is 
known as the “‘ involute helicoid.”’ 

The tooth surface of a spur gear constitutes a 
particular case of the involute helicoid in which the 
spiral angle is zero, and there 
is only one fundamental 
dimension, namely, the dia- 
meter of the base cylinder 


which contains the base 
circles on every transverse 
section. When the surface is 


twisted to form a screw surface 
there will still be a base 
cylinder, but the points at 
which the involute profiles 
originate from the base cylin- 
der will lie along a helix in 
that cylinder. The surface is 
therefore determined by the 
form of this helix, which is 
termed the “* base helix.” 

One of the valuable pro- 
perties of the involute helicoid 
is that it makes contact with 
the plane surface of the con- 
jugate rack along a straight 
line, and this will be demon- 
strated by reference to Fig. 63. 
Thus, on the _ transverse 
sections X X and YY the 
profiles of the plane constitut- 
ing the surface of the rack 
tooth are aa and bb respec- 
@ tively, and the points of con- 

tact c, and c,. Viewed in the 

direction of the axis, all such 

points of contact mustlie in the 
straight line c, P c, representing the path of contact on 
any transverse section; all such paths of contact 
between X X and Y Y taken together give a zone of 
contact which is a plane; and the intersection of 
a plane zone of contact with the plane surface of 
a rack tooth gives a line of contact which is a straight 
line. 

The inclination of this line with respect to the axis 
of the involute helicoid is important. If the distance 
between the successive sections X X and Y Y is 2, 
the displacement of the rack tooth profile across the 
transverse section is a,6,=xtane. The distance 
C; C2, is equal to a, b, cos };=« tan o cos Y, and the true 
inclination of the line of contact to the axis when 
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FiG. 62—PRESSURE ANGLES ON TRANSVERSE, 
NORMAL AND AXIAL SECTIONS 


viewed along the common perpendicular I O will be 
an angle o,, whose tangent is ¢, c,/x, 7.e., 


tan o,=tan 6 cos q. 


Now a helix of diameter d and lead L will have a 
spiral angle o such that tano=xd/L. Hence in 
Fig. 63 the points 8, and 8S, at which successive 
involutes originate from the base cylinder of diameter 
d, will lie in a helix having a spiral angle whose 
tangent is equal to x d,/L=7x d cos };/L=tano cos . 
But this is identical with the expression for the true 
inclination of the line of contact to the axis about OI, 
and therefore the line of contact (or any of the 
straight lines which together constitute the surface 








of the involute helicoid) is a tangent to the base helix. 
The fundamental dimensions of an involute helicoid 
are thus the base diameter d, and the “ base spiral 
angle ’’ ,, which are related to the lead L by tan’o, 
=rd,/L. The complement of the base spiral angle is 
the ‘‘ base lead angle ”’ A, and tan A,=L/z d,. 

The Normal Base Helix.—In order to give a clearer 
picture of the nature of an involute helicoid, Fig. 64 
shows an oblique view of the surface in relation to the 
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base cylinder. In this view A is the base cylinder on 
axis O O, S, T the involute profile on the transverse 
section through any point S, on the base helix aa. 
At any point such as T a straight line TI, may be 
drawn tangential to the base helix at I,. Considering 
the relative positions of a series of lines drawn in this 
way, it will be seen that the involute helicoid may be 
regarded as being “‘ generatetl ’’ by a moving straight 
line in either of two ways : (a) a cord may be imagined 
lying on the base cylinder along the base helix and 
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unwound from it, keeping it taut and tangential to 
the base helix meanwhile, when its free length sweeps 
out the surface (any point such as 8, sweeping out 
the transverse involute 8, T); or (b) a straight line 
such as I, T may be moved along in a helical path, 
remaining always tangential to the base helix, 





producing the same result as (a). 
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Now consider the base helices of helicoids forming 
the surfaces of similar and successive teeth, such as 
aa and bb. If the base cylinder were developed, 
these helices would become straight lines aa, 6 6, in 
the development, and a straight line c ¢ perpendicular 
to them would become a helix if the developed base 
cylinder were restored to its original form. This helix 
is termed a “ normal base helix.” 

It is instructive to imagine a piece of paper, having a 
right-angled corner, wrapped round the base cylinder 
with the corner at 8, and the adjacent edges coinciding 
with the base helix and normal base helix along 8, I, 
and 8, I, respectively. If kept taut and unwrapped 
from the base cylinder the corner would trace out the 
transverse involute profile 8, Y and the edge 8, I, 
would describe another involute helicoid determined 
by the normal base helix. At any point such as Y, 
where the two helicoids intersect, the line Y I, in 
the normal helicoid is perpendicular to the surface 
of the tooth helicoid at Y ; whilst I, Y and Y I, lie 


in the same plane (representing the corresponding 
position of the imaginary piece of paper during the 
unwrapping process previously described), and this 
plane is tangential to the surface of the hase cylinder 
along the line I, I,. 

This will also be true of an adjacent tooth helicoid, 
generated from the base helix 66, and the perpen- 
dicular distance 8, 8S; between them will be constant 
and equal to the normal base pitch. 


Using notation as before, it has been shown that 


Pon=Pn COS vn 


and Pn=Pa SiN 6 ; 

hence Pon=Pa SiN 6 COS Yn. 

But Pon=Pa 8in o, (Fig. 645) ; 
hence sin 6, =siNn 6 COS Yn, 

or COs A, =COS A COS Hn. 





(To be continued.) 








On the Function of Science in Works. 


By Professor PIERRE CHEVENARD.+ 


“MNO administer,’’ wrote H. Fayol,t * is to foresee, 

to organise, to direct, to co-ordinate, and to 
control.” This eminent originator of the theory of 
administration defines the task of the general manager 
in control of the whole enterprise as follows: to 
organise the plan of campaign, to unite individual 
efforts and to harmonise the work; but again he 
said: ‘*‘ Administration is not a prerogative of the 
managing director of the firm.’’ The man in charge 
of the scientific side, to whom I shall refer briefly as 
the scientific director, has also a complex and delicate 
administrative task. To describe this it is convenient 
therefore to examine the five functions enumerated 


by H. Fayol: foresight, organisation, direction, 
co-ordination, and control. 
1.—FORESIGHT. 


Industry is in a state of perpetual evolution. The 
discovery of a new mineral deposit, a new process, or 
a new product sometimes upsets situations which 
appear to be the most stable. The manager of an 
enterprise must therefore scan the horizon so as to 
prepare the factories to utilise new ideas at the 
opportune moment, to satisfy the future needs of 
customers, and to frustrate all possible competition. 
To do this he will need commercial feelers, so to 
speak, and a scientific foundation. 

Since it is his duty to build up this foundation, the 
scientific director should in his turn prepare himself 
by acquiring a knowledge of the four principal opera- 
tions that come under the heading of foresight, 
namely : 

(1) The creation of scientific equipment. 

(2) The formulation of a scientific theory of 
manufacture to be a basis of the technical progress 
of the enterprise. 

(3) The preparation and direction of the evolu- 
tion of the industrial technique. 

(4) The formation of the staff of the laboratories 
and imbueing the manufacturing staff with the 
scientific outlook. 

$1. THE CREATION OF THF SCIENTIFIC EQUIPMENT. 

However numerous and perfect the devices used in 
commerce for measurement and observation may be, 
they cannot fulfil all requirements. In a factory such 
as that at Imphy, where very special alloys are made, 
new problems of measurement often arise, and, more 
frequently still, the classical problems present new 
aspects. We have made it our practice, therefore, to 
construct most of our own research and _ testing 
apparatus, and a precision workshop for this purpose 
forms an annexe to the research laboratory at Imphy. 
A special apparatus is used for each type of measure- 
ment. Thus there are separate dilatometers for 
determining the transformation points of alloys, for 
studying refractory products, for testing Invar, &c. 
This method, contrary to appearances, is quicker and 
less expensive than the employment of a single 
apparatus adapted to many different uses ; above all, 
it is far more reliable, since for each special use there 
is a principle, a mechanism, a scalé of measurement, 
a sensitivity, &c., more adequate than any other for 
the particular purpose in view. 

The one essential quality of a measuring apparatus 
is constancy; the principle is therefore chosen to 
reduce as much as possible the action of disturbing 
factors which are so numerous and intense in a factory, 
namely, shocks and vibrations, changes of tempera- 
ture, variations in the magnetic field, stray currents, 

&e. Thus the dilatometric pyrometer so extensively 
used at Imphy is far less sensitive to disturbing factors 


* From the fifteenth Autumn Lecture to the Institute of Metals, 
delivered September 14th, 1936. [The address is illuminated by 
many apt examples which space limitation has forced us to 
omit.—Ep., THE E.] 

t Formerly Professor of Metallurgy at the St. Etienne School 
of Mines; Scientific Director of the works of the Société de 


Commentry, Fourchambault et Decazeville. 


than the thermo-electric pyrometer. The pieces of 
apparatus are simply constructed, and only materials 
of great stability are employed. Automatic recording, 
used in nearly all the apparatus, reduces the personal 
equation to the absolute minimum and at the same 
time reduces the cost of the tests. 

Not less important is the sensitivity of the appa- 
ratus or, more accurately stated, the resolving power 
comparable to the resolving power of the optical 
worker. The sensitivity of the instruments may be 
increased by the differential method, which isolates 
the phenomenon studied from the effects of secondary 
phenomena ; thus the differential dilatometer, which 
eliminates the greater part of the normal expansion 
of the specimen due to temperature, throws into sharp 
relief even the very smallest anomalies in the expan- 
sion due to structural or other changes. 

As for the precision of the instrument, which is a 
complex function of all the elementary qualities 
(correction of the principle, sensitivity, constancy, 
&c.), this should be adequate for the purpose in view. 
‘** In metallurgical studies,” said H. Le Chatelier, “‘ an 
accuracy of | per cent. is nearly always sufficient ; 
an accuracy of 0-1 per cent. is often useless and 
unnecessarily costly,” but there are exceptions to 
this statement. 

Apparatus once constructed is installed perma- 
nently in spacious and well-lighted rooms on robust 
tables with anti-vibratory supports to prevent move- 
ment and damage, the mountings are simplified as 
much as possible to obtain a neat, workmanlike 
assembly, and careful attention and periodic control 
are given to keep the instruments always ready for 
instant use. 

Order and cleanliness reign everywhere in the 
laboratory to ensure an atmosphere of unhurried 
activity so favourable to scientific work. 


§ 
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COLLECTION OF INFORMATION. RESEARCH 


Work. 

To make progress in an industry it is first necessary 
to elucidate the nature and the laws of the phenomena 
which govern the processes employed ; it is in guiding 
the research work that science, in the words of 
Montaigne, reveals itself as ‘‘a tool of marvellous 
service.” 

Subjects for research are numerous, but can be 
grouped under five headings :—- 

(a) The Works Encounter Difficulties.—Various 
incidents repeatedly occur and experiments reveal a 
new fact or more frequently a known fact, the cause 
of which has not previously been established ; the 
research laboratory then takes the matter in hand and 
sometimes discovers the cause of the trouble and a 
remedy. 

(6) Other Subjects for Research are Suggested by 
Customers.—Warned and informed by the commercial 
service, the research service includes in its programme 
the study of difficulties and failures for which it tries 
to find a remedy ; it notes the tendencies of the con- 
suming industries, the evolution of which demands 
new materials. 

(c). Inventions furnish many subjects for research. 
(d) The Observation of an Unexpected Fact in the 
Laboratory or Workshop is often the beginning of a 
fruitful research. 

(e) Researches Carried Out as Part of a Compre- 
hensive Programme of Exploration.—On starting the 
research laboratory at Imphy in 1911, H. Fayol set 
himself the task of “ investigating special ferrous 
alloys with the object of discovering and exploiting 
their peculiar properties.” Since 1911 this pro- 
gramme has been followed in co-operation with 
Ch.-Ed. Guillaume. It has furnished a mine of 
information which has been condensed into binary 
and ternary diagrams relative to the properties of 
reversible ferro-nickels: expansion and_ specific 
volume, modulus and coefficient of thermo-elasticity, 
magnetisation and resistivity, thermo-resistivity and 





internal friction of plain ferro-nickels and ferro- 
nickels containing chromium, manganese, molyb- 
denum, &c. All this work resulted in the development 
of Elinvar and a whole series of alloys derived from 
precision metallurgy. 

Conduct of Researches. Industrial Researches should 
be Carried Out According to the Methods of Pure Science. 
—If, with the object of saving time, the rule of 
changing only one variable at a time is broken, there 
is a great risk of missing the result, and if, under the 
pretext of undertaking only useful tests, the scientific 
director restricts his outlook, there is every chance 
that the most interesting results will be overlooked. 
It is necessary to allow for a certain breadth in the 
research plan, for only in this way will “* Science treat 
us as masters and possessors of Nature,”’ in the words 
of Descartes. 

It is not sufficient to collect exact results ; a cata- 
logue of figures and an album of diagrams are useful 
sources of information, but not of new ideas. It is 
necessary to interpret these results, to make them 
speak and to develop from thema theory. Buffon was 
fond of saying ‘‘ Let us assemble facts to get ideas,” 
and E. Picard adds ‘‘ With these ideas let us build 
theories which will allow us to foresee new facts.”’ 

In a works laboratory, however, the utilitarian 
objective of research should never be lost sight of. 
Repetition of work already done should be avoided 
unless some new element of success can be intro- 
duced ; hence the need for an extensive and up-to- 
date bibliography of information. 

To sum up, the scientific director, assisted by his 
reading of papers on the progress of metallurgy and 
metallographie discoveries and kept informed by the 
commercial service of the progress and evolution of 
the consuming industries, should direct his researches 
in such a way as to build up in the shortest time and 
at the least cost a scientific theory of manufacture 
capable of ensuring the security of the work and the 
technical progress of the enterprise. 


§ 3. EVOLUTION OF INDUSTRIAL TECHNIQUE. PUTTING 
RESEARCH INTO PRACTICE. 


The creation of new products and the improvement 
of processes and apparatus of manufacture are based 
on scientific information obtained by researches. 
From these it is known how each of the properties 
investigated in an alloy depends on its composition 
and on its thermal and mechanical treatment ; the 
influence of the principal factors of a process are 
known at least qualitatively, &c., and in one word 
the result can be predicted; between a predicted 
alloy and an alloy ready for sale, a projected apparatus 
and an apparatus in operation, and the process devised 
and the process in operation, there is, however, often 
a long and rough road to traverse. Let us take as an 
example the creation of a new alloy: here are the 
steps necessary for putting it into commercial 
production. 

Each of the required properties of the alloy occur 
to the desired extent only within a certain range of 
composition and all the points common to these 
different ranges are possible solutions of the problem. 
If there are no common points then the nearest points 
must be chosen, taking into account the relative 
importance of the various properties. Having selected 
a suitable theoretical composition, alloys are prepared 
and their properties determined until a suitable one 
is found. 

In order to reduce costs the test ingots are made as 
small as possible, especially if any of the constituents 
are very costly. At Imphy a complete equipment has 
been installed for studying the physical, chemical, 
thermal, and mechanical properties of a steel ingot 
weighing only 300 grammes. For simplicity and to 
avoid the chance of being led astray, pure materials 
are used and melted in highly refractory crucibles in 
vacuo or in an inert gas. 

Once the predictions have been verified and the 
best composition and most favourable treatment 
determined, the commercial manufacture of the alloy 
is taken in hand and then many new problems arise. 
The first problem concerns the inevitable impurities. 
Can they be tolerated ; if not, can purer but more 
costly raw materials be used ? Or again, is it possible 
to eliminate the impurities from the bath of molten 
metal ? The great revolution in steel manufacture 
brought about by de-phosphorisation with basic 
slags is well known, as well as the extraordinary pre- 
cautions necessary in the preparation of non-rusting 
austenitic chromium-nickel steels with a very low 
carbon content. 

In an industrial furnce the molten alloy reacts with 
the refractories, takes up nitrogen and oxygen from 
the atmosphere, and absorbes carbon from the elec- 
trodes or fumes. The transition from the small test 
ingot to the large ingot of the forge or rolling mill 
results in the appearance of many difficulties ; the 
increase in weight favours segregation and results in 
growth of the primary dendrites. The crystallisation 
of a large ingot also depends on the temperature and 
rate of pouring, on the shape and thickness of the 
mould, on the presence of inclusions introduced by 
the deoxidants, &c. &c. All these phenomena must 
be studied in such a way as to discover the most 
favourable factors. 

Whether these tests are true researches or simply 
putting research into practice and whether they are 
made in the laboratory or workshop they should be 








{ H. Fayol, ‘* Administration industrielle et générale,” Paris, 
(Dunod et Pinat.) 
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variation of the factors, and with measurements suffi- 
ciently simple to be rapid and inexpensive, but 
sufficiently precise to lead to the desired result. 

Once the works has completed its tests to apply the 
results of research to practice, that is to say, once the 
most perfect, most certain, and least expensive con- 
ditions of manufacture have been established, it is 
essential that the results acquired with so much 
trouble be stabilised ; that is to say, the technique 
which is to be used must be codified; this is the 
purpose of manufacturing standards. These standards 
specify dogmatically the sequence of operations, the 
most suitable magnitudes of all the factors susceptible 
of measurement, and the precautions necessary for 
maintaining a correct manufacture. 


§ 4. FORMATION OF A PERSONNEL. EDUCATION. 


The American author Spooner has enumerated the 
qualities which he requires in engineers and in the 
technical personnel of the laboratory and the factory. 
Quite rightly he attaches great importance to 
character : a sound professional conscience, tact, a 
pleasant manner, diligence, enthusiasm, initiative and 
confidence in himself are essential requisites in a 
technical man; he should also have the following 
mental qualities : good sense and sound judgment, a 
spirit of invention and ingenuity, facility of expression 
and explanation, precision, and aptitude for rapid 
work. Finally, he must have an excellent technical 
foundation: professional and encyclopedic know- 
ledge, aptitude for acquiring new ideas, and manual 
dexterity for experimenting and designing. 

These qualities are so numerous that only very 
rarely can candidates be found capable of satisfying 
Mr. Spooner. Fortunately, however, a beginner has 
not attained his full moral and intellectual develop- 
ment; this is susceptible of formation, and every 
chief has the duty of moulding his subordinates, not 
only in the interests of the firm, but also as a social 
duty. 

A humourist has said: *‘ Quelqu’un a plus d’esprit 
que M. de Voltaire, c’est M. Tout-le-Monde.”’ In the 
same way it is possible to accumulate in an enterprise 
more science and talent than can be contained in the 
brains of the engineers ; it suffices to utilise the grey 
matter of the greatest possible number of workers in 
all degrees of the hierarchy. This is particularly 
necessary in such: an establishment as the Imphy 
works. This little community with a small population 
has only small resources in personnel : the manufac- 
ture of products of precision is so delicate and so 
sensitive to deviations that it is essential to obtain 
from all the staff not only complete obedience to all 
orders given, but also a clear understanding of the 
usefulness and importance of these orders. It is not 
sufficient to teach the delicate nature of the work 
only to the laboratory staff and to accustom them to 
scientific discipline, but all the manufacturing staff 
must be taught likewise. The objective should 
definitely be that the whole works staff should have the 
scientific outlook ; this is attained by education. 

The technical education given at Imphy is of three 
types: continuation classes for apprentices, courses 
of improvement for the development of the employees 
and technical staff, and conferences for the higher 
technical staff (engineers and heads of the manufac- 
turing departments. 

[The curricula are then described. ] 


IL—ORGANISATION. 

“To organise an enterprise,’ wrote Fayol, “is to 
supply it with all that is necessary for its functioning.” 
This chapter will therefore be devoted to the staff, 
laboratories, apparatus, and technique necessary to 
all the operations which compose the scientific 
function. 


SCIENTIFIC DIRECTION AND DIRECTION OF THE 
Work. 


§ 1. 


In an enterprise in which the technique is simple 
and the evolution slow, a Thomas steel works, for 
example, the scientific function merges easily into 
the technical function, a single chief in charge of 
this function (called, according to the works, chief 
engineer, technical director, or the like) holding in 
his own hands all the organism of study, manufacture 
and control, and defining the programme of tests, 
specifying the task of the laboratories, regulating the 
conduct of the workshops, and co-ordinating the 
activity of all the technical services ; but this simple 
solution is scarcely admissible in a works making 
special steels and alloys, the very delicate manufac- 
ture of which is in a state of perpetual evolution. 

Absorbed in his daily task, the technical director 
has searcely the time to follow in detail the progress 
of metallurgical science ; the outlining of the pro- 
grammes of manufacture, the decisions necessary for 
harmonising the conduct of the works, and of sur- 
mounting unexpected difficulties, the care of the 
working costs and delivery, the delicate problems of 
workmanship, &c., occupy the first place in his 
thoughts. Engrossed by the present, how can he have 
the leisure in which to reflect at length on the metal- 
lurgy of the future? And, again, if he could find 
the time, has he the qualities, the preparation, and 
the training requisite for the scientific function ? 
It is very difficult to find a man who is at the same 
time a scientist and a good technician; a talented 





composer is not necessarily a very good conductor of 
an orchestra. 

Unity of direction is assured by the managing 
director. This new organisation appears at first sight 
to deviate from the principle of unity of direction, 
the other postulate of the theory of administration ; 
in actuality, however, as I will show later, this unity 
is not compromised. The difficulties which the 
duplication of the technical function might tend to 
create are easily surmounted, thanks to the willing- 
ness of all. Besides, it cannot be gainsaid that this 
duplication is a necessity in an important establish- 
ment with numerous complex and precise techniques ; 
the creed of the hierarchy should give place to the 
creed of competency. 


\ $2. ScHEME OF SCIENTIFIC ORGANISATION OF AN 


ENTERPRISE. 


This duplication of the technical function is, in 
fact, realised in a more or less explicit way in many 
important metallurgical firms. The details of the 
organisation vary a little, since the powers of the 
high personnel of an enterprise cannot be confined 
within a rigid set of rules established a priori. These 
powers extend more or less beyond these rules accord- 
ing to the qualities and capabilities of the persons 
concerned, the services rendered, the positions they 
hold, and the traditions of the company, but generally 
the problem is solved somewhat on the lines shown 
in Table I. 





esteem, confidence, and friendship, and if it inspires 
pride in the prosperity of the enterprise. 


§ 3. RESEARCH AND Works LABORATORIES. 


As has already been said, the scientific work of the 
factory is divided into research proper, development 
tests, works tests to apply the results of research, and 
control tests. The development work is carried out 
in the shops, but the other tests are divided between 
the research and works laboratories, the pure research 
work being kept entirely separate from any kind of 
works tests, since the former is concerned in preparing 
for the future, whereas the latter deals with the 
present. Research explores the unknown step by 
step, carefully and conscientiously. It requires very 
detailed preparation, a calm atmosphere, continuity 
of application, and concentration of thought. Works 
and control tests, on the other hand, are based on 
known facts. If they are to be sufficiently precise 
to yield certain results, they must have the essential 
qualities of reproducibility, simplicity, rapidity, and 
cheapness. Frequently, they are only simple identi- 
fication tests. Thus, it is necessary to separate the 
two groups of laboratories, since their preoccupations, 
methods, and outlook are entirely different. 

The managers of the works departments are 
responsible for their own technique (and therefore 
for deviations therefrom), and must consequently 
be provided with means for ensuring smooth opera- 
tion of their departments; in most cases, this is 
best effected by attaching to the workshops a depart- 
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The works manager is in charge of the manufactur- 
ing services, and the various testing and control 
laboratories which are directed by the departmental 
managers A, B, C, &c. 

The scientific director, on the other hand, has 
under his immediate control the research laboratories, 
the information bureau, and a certain number of 
engineers or chemists, V, W, X, &c., who are special- 
ists in the principal productions of the factory. 

The function of these men is to establish and main- 
tain the theory of manufacture and to advise the 
executive branch; they lay down standards for the 
quality of the alloy, point out the precautions neces- 
sary in melting, forging, and heat treatment, &c., 
direct attention to the probable difficulties and suggest 
means for overcoming them in the case of all new 
orders and all works tests, and whenever a new pro- 
duct or process is introduced. 

These instructions are transmitted to the foremen 
in charge of the work, a, b,c ...a’, 6’, c’, &c., either 
through the head of their department or directly, as 
shown by the horizontal arrows in the table, according 
to the “ passerelle ” (lit., footbridge) principle advo- 
cated by H. Fayol to speed up the transmission of 
orders. The foremen, however, receive their orders 
only from the works managers through the heads of 
their respective departments, as shown by the vertical 
arrows, just as the artistes in a concert actually obey 
only the conductor of the orchestra. 

Thus the scientific director is responsible for the 
accuracy and practieal value of the theory of manu- 
facture, while the works manager is alone responsible 
for putting it into practice. He alone decides, as 
final arbiter, the proper measures to be taken to 
reconcile technical perfection with regular production, 
the best utilisation of men and material, a low cost of 
production, and a correct time of delivery. 

The organisation adopted obviously cannot give 
good results unless there is a perfect understanding 
between the scientific director and the works manager. 
Such an understanding is easy if it is based on mutual 





mental laboratory in which the necessary work can 
be carried out more rapidly and efficaciously than in 
the central laboratory. 


§ 4. Starr CONNECTIONS AND THE ORGANISATION OF 
THE WoRK OF THE LABORATORY. 


Grouped in sections according to their special type 
of work, the operatives obey their foremen, who are 
themselves directed by the engineers in charge of the 
laboratories. These latter outline broadly the work 
according to the general plan of research or control, 
and according to the difficulties which have given 
rise to the tests, they study the application of new 
methods of investigation, superintend the installa- 
tion and putting into operation of new apparatus, 
codify the manipulative technique, and collate the 
experimental results, elaborating, discussing, and 
correlating them with information in the literature 
and reaching the necessary conclusions which enable 
them to modify the scientific theory, accept or reject 
a product, give advice to the workshops, or reply to 
suppliers or customers, &c. 

The foremen, on their part, describe the details of 
the tests, fix the task of each operative, and supervise 
the work ; they check the calculations, see that the 
results are coherent, if necessary transfer them to 
diagrams, and collaborate in the interpretation of the 
observed facts. 


III.—_DIRECTION AND CO-ORDINATION. 


From all that has been said, it will be seen that the 
scientific director occupies a position as it were at the 
centre of a double pyramid ; towards him converge 
the various problems—present and future needs of 
customers pointed out by the commercial service, 
perspectives opened out by the researches, biblio- 
graphical information, and incidents and difficulties 
of the manufacturing operations, and from him emerge 
suggestions for solving these difficulties, improving 
the processes, or developing new products, these 
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suggestions being prompted by the results of labo- 
ratory work and tests in the workshops. 

The scientific director is in direct charge of the 
personnel of the research laboratory and he exercises 
a less direct, but none the less important, control 
over the personnel of the works laboratories, and the 
men in charge of putting works scale tests into opera- 
tion, who are really under the authority of the works 
manager. Actually, he it is who outlines the general 
plan of contro], dividing up the work according to the 
difficulties of manufacture, and he develops methods 
and, when necessary, the simplest but most efficacious 
type of apparatus for the tests in view. He is also 
responsible for drawing up the programme for 
putting the research results into practical operation, 
and he sees to the judicious division of the work 
between the laboratories and the workshops, the 
synchronisation of their progress, and the coherent 
character of the tests ; in a word, he co-ordinates the 
activity of all the organs which make up the scientific 
function. 


§ 1. DiRECTION OF THE PERSONNEL OF THE 
LABORATORIES. 


Chosen with care and trained to delicate work and 
scientific discipline, the foremen and their assistants 
are very easy to direct. They work in hygienic and 
comfortable surroundings, and in an admirable and 
ordered routine, and their work is interesting and not 
too hard, the material organisation (automatic appa- 
ratus) of the laboratories having suppressed the 
tiring and tedious jobs. 

It is not sufficient, however, to give them a pro- 
fessional training only. They should also be made to 
understand the utility of their work and the import- 
ance of their mission. In other words, they must be 
imbued with a kind of scientific mysticism. The 
most potent factor to this end is the example of their 
superiors. If they are worthy of their position, they 
(i.e., the engineers of the laboratories) have not to be 
stimulated but only directed, and this is a delicate 
task for the scientific director. He must guide them 
without curbing their initiative and without decreas- 
ing their personality, t.e., he should follow the advice 
of an industrial magnate and “ suggest rather than 
impose.”’ He will respect their legitimate ambitions 
and seize opportunities of allowing them to be 
fulfilled ; in other words, he will act in such a way 
that his collaborators, in the words of Descartes, 
‘‘ will be grateful to him, not only for the things he 
has explained, but also for the things he has volun- 
tarily omitted, to allow them the pleasure of inventing 
them themselves.” 


§ 2. CO-ORDINATION OF THE SCIENTIFIC WorK. 


In a factory making special alloys there are always a 
large number of problems. Are they to be approached 
all together, at the risk of sterilising the work by 
excessive dispersion, or is the whole activity to be 
concentrated on two or three important problems, 
thus putting the workshops and commercial service 
in an embarrassing position as regards the others ? 
Between these two extremes, equally prejudicial, 
there is a happy medium. 

The works manager and the scientific director 
should meet, with their principal colleagues, in periodic 
conferences at which a plan of campaign is elaborated 
for the approval of the managing director. For 
certain problems a provisional but rapid solution 
will be found by simple tests in the laboratory or 
workshops, but other more-important and more 
difficult problems will give rise to lengthy researches. 

The plan of action once decided upon, it remains 
to divide the work between the various executants. 
In particular, the research laboratory and the control 
and testing laboratories, although they are under 
different heads and their objectives are different, 
must come to a mutual agreement. The division of 
the experimental work is made with care to use the 
best personnel, to make the best use of the available 
installations, and to avoid all unnecessary expense 
and a double use of any apparatus. 

Having divided the work, the tests are commenced 
and the scientific director surveys their execution 
and verifies the correct application of the methods 
and the accuracy of the manipulations. With the 
aid of his assistants he centralises the results, com- 
pletes, and, if necessary, verifies, and elaborates 
them, and from them finally reaches conclusions of a 
scientific nature. As for decisions of a practical 
nature, these are made during conferences of the type 
already mentioned; for problems which are not 
solved a new programme of tests is laid down, and 
for those for which a solution has been found the 
practical application of this is discussed, including 
ways and means for putting a new process into 
operation or for the commercial launching of a new 
product. 

IV.—CONTROL. 


The scientific director has a two-fold task of control 
—to organise the technical control of the manufac- 
tures and to control, in its entirety, the scientific 
function. 


§ 1. TecHNIcAL CoNTROL OF THE MANUFACTURES. 


The hero of a witty comedy, Dr. Knock, desirous 
of extending his clientele, attempted to attract 
healthy people by telling them that “health is an 


condition which never 


adequate material and with a competent staff, the 
research programme and works tests mapped out, 
the work divided among the various executants 
and the necessary co-ordination measures taken, it 
rests with the scientific director to control, in its 


is scarcely an exaggeration when applied to a badly 
controlled manufacture, since its course is subject 
to deviation for many reasons. 

Inevitable changes occur in the composition and 
physical state of the raw materials, the fuel, and the 
refractories ; who can guarantee a constant quality 
for the scrap used by a steelworks ? Atmospheric 
conditions affect not only the operation of the 
blast-furnace and reverberatories, but also that of 
electric furnaces. A fatal consequence of the law 
of minimum effort is that oral traditions always have 
a tendency to vary, vigilance becomes deadened, 
and strict prescriptions become weakened. Some- 
times these small disturbing factors compensate 
one another and no ill-effects are observed for a 
more or less long time ; then, suddenly, they all work 
in one direction, the work is thrown into confusion, 
and it is difficult to find a remedy, since, owing to 
the large number of factors which are concerned, 
it is almost impossible to know in which direction 
to look for the cause of the trouble. The only way 
to maintain a smooth course of manufacture is to 
enclose it in the armour of a rigid control. 


§ 2. GENERAL PLAN OF CONTROL. 


Since the quality of a metallurgical product depends 
on its whole history, control must start with the 
raw materials and extend over the auxiliary materials, 
the steps in the manufacture, the intermediate 
products, and, finally, the finished product. 


§ 3. PRopERTIES SUBMITTED TO CONTROL. 


In working out their ideas constructional engineers 
apply the theories of physicists but often prove their 
insufficiency. The theories relate to simple 
mechanisms and to ideals such as the perfect gas or 
the perfectly elastic solid. Again, the functioning 
of real machines is more complex than that of 
theoretical, and the true properties of bodies have 
not the beautiful simplicity of those of ideal bodies. 

(a) Sometimes an approximation is sufficient. 
Works of art, the members of a framework, and 
machines which work slowly, when constructed on 
the formule of the resistance of materials, have a 
solidity which is attested by experience ; for such 
applications steel approaches sufficiently closely 
to a perfectly elastic body. In the same way, it is 
possible to calculate very closely for an electrical 
apparatus. Under these conditions, where theory 
agrees closely with practice, the study of solids is 
reduced to a measurement of certain elementary 
properties such as the modulus of elasticity, elastic 
limit, density, resistivity, magnetic permeability, 
specific inductive power, &c. 

(b) More often it is impossible to neglect the 

phenomena of which the profound nature is still 
obscure, the mechanism imperfectly understood, 
or the factors too numerous to allow for the quantita- 
tive elucidation of their action. Thus, the fracture 
of a piece of metal by vibration is evidently dependent 
on the elastic hysteresis, but the internal friction 
is not sufficient by itself to characterise the tendency 
to fatigue failure; the crystallisation of the metal, 
the distribution of inclusions, and surface imperfec- 
tions are also factors in fatigue failure and their 
quantitative action is still uncertain. 
(c) Finally, control is exercised sometimes not on 
properties on which the use of the material depends, 
but on other properties allied with these and easier 
to control. . 


§ 4. QuaLiTty OF THE METHODS OF CONTROL. 


(a) The methods used for the control of the 
elementary properties are those of the physicist 
and chemist adapted to the needs of industry by 
being made simple, rapid, certain, and, as far as 
possible, automatic. 

(6) For a complex property characteristic of the 
aptitude of a product to undergo an industrial 
operation or to support a certain fatigue in service, 
the method of testing aims to reproduce this operation 
or method of fatigue. 

Even if sometimes the methods used in the tests 
are the same for the research as for the works tests, 
it is often preferable to keep the tests separate, 
reserving for the research laboratory the more 
delicate technique and more precise apparatus, and 
for the works laboratory the more rapid methods 
and more robust instruments. 


§ 5. Some Controt APPARATUS. 


To illustrate the considerations just discussed 
three types of apparatus recently developed at 
Imphy are described. The first is a dilatometer for 
the control of Invar rods; the second, apparatus 
for the control of bi-metal strips, and the third, a 
thermo-magnetometer for the control of the alloy 
NMHG, a ferro-nickel containing about 30 per 
cent. of nickel. 


§ 6. GENERAL CONTROL OF THE SCIENTIFIC FUNCTION. 
Once the laboratories have been supplied with 


There is first the 


insisted upon now, and secondly, there is the technical 
problem. 

It is particularly essential to avoid slow changes 
or ‘drift’ in the processes and apparatus which 
will inevitably occur unless care is taken to prevent 
them. The scientific director and his colleagues 
have no time to follow all the day’s tests on the same 
day, but must allow the results relative to each 
problem to accumulate for a longer or shorter period 
before considering them in series. The perfectly 
coherent character of all these results, however, 
cannot be obtained except at the price of “an 
anxious vigilance ”’ at all times. 

Among the means used to prevent drift should 
be mentioned the checking of one apparatus against 
another of the same type, and the simultaneous 
employment of independent methods of measure- 
ment. At Imphy the eighteen thermo-couples used 
in the group of apparatus for the thermal analysis 
of alloys are taken from the same batch of wires and 
are therefore interchangeable, and the wall galvano- 
meters to which they are attached are adjusted 
to exactly the same sensitivity. If one of the couples 
or galvanometers is suspected of being unreliable 
the arrangement of switches allows the suspected 
instrument to be changed in a few moments. Every 
two months a systematic check on the couples is 
made at two fixed points, the melting point of gold 
and the boiling point of sulphur. 

In the same way, the temperature of rods under- 
going mechanical tests at high temperatures for 
periods of up to 1000 hours is checked by two entirely 
distinct types of apparatus—a recording expansion 
pyrometer and a thermo-electric couple. Since the 
causes of error of these two instruments are entirely 
different, agreement in the temperatures recorded 
is a guarantee of their accuracy. 


CONCLUSIONS. 


If two words will suffice to characterise the rdle 
of science in a works, namely, maintain and improve, 
the scientific function comprises a whole series of ~ 
complex and delicate operations. I have attempted 
to describe these, to show their mechanism, and to 
explain their importance for the security of the 
routine and the progress of the enterprise. 

In order to classify these operations I have naturally 
referred them to the five fundamental.operations of 
Fayol’s administrative doctrine—foresight, organisa- 
tion, direction, co-ordination, and control—and this 
affords me another opportunity to acknowledge my 
indebtedness to the eminent founder of this doctrine, 
the creator of the Imphy research laboratory, and the 
leader of men who has “ catalysed ” my career. 

The task of a scientific director is manifold, 
difficult, and sometimes painful; to produce good 
work it is necessary for him to love his profession, 
and to have an invincible faith in the fertility of 
methodical research, an obstinate tenacity, and the 
spirit of continuity. Unlike the student in the 
educational laboratory, he cannot choose his own 
subjects for research ; in attacking less novel problems 
he has less chance of making an important discovery. 
He should not aim at making discoveries, according 
to the advice of Le Chatelier, because the chance 
of so doing is very small and the practical results 
often deceiving. More modest than his ambition, 
he will endeavour to make “small improvements 
which are additive and eventually lead to advantages 
the importance of which grows without limitation.” 

Although thus confined, this task is intensive. In 
the moral sense he has the satisfaction of doing useful 
work, and in the scientific sense his efforts sometimes 
find happy compensations. If he frequently knows that 
‘‘ sadness of not knowing,” on which E. Picard wished 
to write a chapter, sometimes, for the price of his “long 
patience,” he finds that ‘‘ joy of knowing ” celebrated 
by Termier in a whole beautiful book. And of this 
I cannot find a better witness than the illustrious 
physicist “that man of thought and man of action, 
equally ready to manage the firm of White and 
Thomson as to speculate on the degradation of 
energy, that savant whose life,” said E. Picard, 
“is a model, perhaps unique, for those who will 
not separate theory from practice”; I mean Lord 
Kelvin. “In the pursuit of truth work is its own 
reward, and allows the scientist to accomplish his 
daily task with joy.” 








Drart regulations relating to the construction and use 
of motor vehicles were circulated by the Minister of Trans- 
port to a number of organisations for comments in May 
last. The draft consolidated existing regulations, and in 
the interests of public safety proposed certain new require- 
ments after specified dates. The observations of inter- 
ested o isations on these draft regulations are not yet 
complete, but it has been represented to the Minister that 
the date of October Ist, 1936, originally proposed for 
certain new requirements (especially in relation to guard 
rails), would not admit of compliance with the regulations. 
The regulations were circulated in draft in order to ensure 
as far as possible that the imposition of the new require- 
ments should not cause unnecessary hardship, and that 
reasonable time should be given for manufacturers and 
owners of vehicles to comply with them. The Minister, 
it is officially announced, will be prepared to reconsider 
the proposed dates before the regulations are made, and 
in any case will not make the new requirements operative 








unstable and transitory 
portends anything good.” 


This humorous definition 





entirety, the scientific function. ; 
problem of command or direction, which will not be 





before January Ist, 1937. 
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BOW BURN AND WATER OF DEUGH INTAKE WORKS 


(For description see opposite page.) 














ABOVE :—STAGES IN THE CONSTRUCTION OF THE BOW BURN DAM 
CENTRE :—DEUGH INTAKE; HEADWALL FROM GROUND ABOVE TUNNEL, AND TUNNEL PORTAL FROM HEADWALL 


BELOW :—DEUGH INTAKE WORKS; VIEW FROM UPSTREAM, AND INTAKE CHAMBER 
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The Galloway Water Power Scheme. 


No. II. 


(Continued from page 


The Kendoon System.—After receiving the Cars- 
phairn Lane on its right bank the Water of Deugh 
flows several miics in an easterly direction. The 
Water of Ken, to which it is tributary, flows in a 
generally southerly direction. But when the Deugh 
has approached within about a mile of the course of 
the Ken it swings fairly suddenly to the south and 
the two rivers flow on approaching, but nearly parallel, 
courses for about 2 miles before they join. At the 
point where the Deugh swings southward when within 
a mile of the main stream only a low saddle separates 
the gorges in which the two rivers flow. It was con- 
sequently decided by the engineers that if both rivers 
were dammed near this point a single reservoir could 
be created overtopping the summit of the saddle 
and collecting both streams. This scheme—see 
Fig. 5—is in course of being carried out, and finally 
a dumbbell-shaped reservoir will be formed with a 
top water level 510ft. above O.D. and a capacity 
on a daily draw-down of 8ft. of 250 million gallons. 
In order, however, that the reservoirs should not 
becume disconnected when the full draw-down was 
used it was necessary to cut a short channel through 
the top of the saddle. While carrying out this work 
it was found that the gravel and sand occurring there 
was suitable for use in the concrete of which the dams 
are made, and in consequence the channel is both 
wider and deeper than was originally planned. 

Both the dams, known as the Deugh and Ken dams 
respectively, which are nearly a mile apart as the 
crow flies, are of arch form, since the nature of the 
rocky gorges in which they are situated favoured 
this design. The arch is abutted on each side against 
gravity sections so that height can be obtained, 
although, at the top levels the slopes of the sides of 
the gorges are quite small. Both dams have approxi- 
mately the same height from river bed level 85ft. 

The water in the reservoir is diverted by the Ken 
dam into an open canal with a length of about half 
a mile, which carries it into the channel of the Black- 


267, September 11th.) 


water Burn, a tributary of the Water of Ken lower 
down its course. This channel, too, is blocked by 
another arch dam, the Blackwater dam, and the 
water is thereby diverted into a forebay, ending in 
an intake works equipped with gates, screens, &c. 
From this point it is carried downhill in a reinforced 
concrete pressure aqueduct, 13ft. 6in. in internal 
diameter and 2840ft. long, and delivered into the 
base of a 50ft. diameter steel surge tower, over 100ft. 
high from ground level, with a top lip level of 549ft. 
above O.D., and an invert level 446ft. above O.D. 
A steel pipe line, 13ft. 6in. diameter and 559ft. long, 
extending from the surge tank to the bottom and 
only anchorage, beyond which it bifurcates and turns 
nearly at right angles into the power station, carries 
the water from the surge tower to two 10,500-kW 
vertical Francis turbines. Thence the water is dis- 
charged back into the Water of Ken, on the banks of 
which the power station is being built. The average 
net head available is 150ft. 

Carsfad and Earlstoun Systems.—Some distance 
below the Kendoon power station the Water of Ken 
is dammed again at Carsfad. Still further down- 
stream another dam has been erected at Earlstoun. 
Both these systems are alikd in general arrangement, 
though differing considerably in detail. Both dams 
are of arch form, that at Carsfad being flanked on 
each side by gravity sections, and that at Earlstoun 
requiring a gravity section on one side only. At 
Carsfad, where the normal top water level is 338ft. 
above O.D., the water is admitted from one end of 
the dam directly into twin reinforced concrete 
aqueducts which carry it down into the power station 
situated on the banks of the river quite close to the 
dam. The average net head available is 64ft. But 
at Earlstoun the water is conveyed for a third of a 
mile or so from the end of the dam to the intake works 
in a deep canal. The twin concrete aqueducts, the 
power station and its equipment are, however, 
almost identical with those at Carsfad. The dam has 
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@ spillway level, 245ft. above O.D., and the net head 
available is 65ft. 


Bow Burn Dam anp Devueu IntTAKE WORKS. 

As so much of the work now being carried out in 
Galloway is a repetition of that being carried out 
somewhere else in the same area, it has occurred to 





EMERGENCY GATE AT LOCH DOON INTAKE 


us that a ‘Straightforward description of the scheme, 
beginning, say, at the Loch Doon end and working 
downstream, would prove wearisome to the reader, 
owing to constant repetition of similar figures or 
continual reference back to earlier paragraphs. We 








intend therefore in studying the detailed design of 
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the scheme to treat of it, in general, as a whole. 
That is, we shall devote a section of our description 
to the dams, another to aqueducts, a further one to 
pipe lines, and so forth. In this way it will be 
possible to avoid repetition, and the article should 
prove more instructive by its comparison of the 
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has the important advantage that in times of spate 
boulders and other débris will not be deposited against 
the dam, but upon the right shore on the outside of 
the bend, whence they can easily be removed if 
desired. It has, however, necessitated an unusual 
design feature. In order that the intake works also 
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Fic. 6—PLAN, ELEVATION AND SECTIONS OF Bow BURN DAM 


differences brought about in similar structures by 
causes such as different contouring of the ground or 
altered quantities of water flow. There remain, 
however, a number of solitary works which are not 
matched by similar works elsewhere in the scheme. 
With these works we intend first of all to deal. 
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FiG. 7—PLAN OF DEUGH INTAKE WORKS 


The dam across the Bow Burn is quite a small affair— 
see page 282. It is situated at a point where the stream 
takes a sharp leftward bend, and is placed just below 
the bend. In consequence, it constitutes almost a 
straight continuation of the left bank across the 
stream bed, as shown in Fig. 6. The arrangement 


Flood Level 


may be free from the chance of the deposition of 
boulders, &c., they are placed at the “ upstream ” 
end of the dam on the left bank of the burn ; whereas 
the aqueduct conveying the water to the Deugh leads 
away from the right bank. To convey the water 
across the stream, a channel, 4ft. wide by 4ft. 6in. 
high, with a semi-circular roof, has been formed in 
the concrete of the dam itself. The dam, which is of 
gravity section, slightly curved in plan, has a length 
of 138ft., and a maximum height of about 30ft. Its 
whole length is formed as a spillway with a crest at 


825ft. above O.D. A sluice channel through the base 
of the dam near the deepest point allows deposited 
silt to be washed down or the water to be drained 
away should any repairs or other maintenance work 
become necessary. The intake has a width of 40ft., 
and its sill level is at 823ft. above O.D., and about 
4ft. above the bed of the stream. Screens prevent 
the entry of floating débris while the raised sill pre- 
vents the access of boulders. A sluice at the entrance 
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to the channel through the dam controls the flow of 
water into the aqueduct. 

The structure that holds up the waters of the Deugh 
and diverts them into the tunnel leading to the 
Carsphairn Valley can hardly be termed a dam, since 
it has a maximum height of only about 12ft. above 
river bed level on a length of 183ft. It is, in effect, 
a wide and deep weir, provided at one point with a 
sluice, 6ft. by 4ft. 6in., for draining the pool and 
getting rid of any silt that may collect. The whole 
length of the structure acts as a spillway, which is 
set at a level, 799ft. above O.D. The aqueduct from 
the Bow Burn enters the pool on the left bank just 
upstream of the weir, as shown in Fig. 7, and its bed 
level falls from 799ft. above O.D. in two steps, each 
12in. deep, before finally dropping to the level of the 
pool bed. The intake works are situated at the other 
end of the weir and at right angles to it. They 
have a length of 60ft., and like those at the Bow 
Burn have screens and a sill, at level 796ft. above 
O.D., raised above the level of the river bed. Behind 
the intake screens the floor at level 793ft. above O.D. 
is concreted on a slight slope towards the left where 
the tunnel portal is situated and a drain leads away 
from the lowest point. This little pool is designed 
to trap silt, and the water leaving it flows over a weir 
2ft. high. 

The level of the invert of the tunnel is at 779ft. 
above O.D., 14ft. below that of the bottom of the 
pool. Use was made of this difference of level to 
ensure that even under flood conditions the tunnel 
should never be overloaded with water. From the 
tunnel portal an open cutting has been made towards 
the intake works, the level of the bottom of which is 
about that of the tunnel, but with a slight downward 
gradient towards the portal. Some 50ft. away from 
the intake screens a 3ft. reinforced concrete wall 
has been built across the cutting, and there is a sluice 
gate 5ft. 3in. by 4ft. high covering an opening with 
a sill level of 782ft. above O.D. The water reaches 
the gate by flowing down a slope of 1 in 1 surfaced 
with concrete. In actual operation, of course, a 
pool will collect before the sluice gate and the water 
will be discharged through it under the influence 
of the head in the pool. The arrangement has the 
advantage that quite wide variations of head over 
the sluice will cause comparatively slight variations 
in the flow—variations very much smaller than 
those which a weir would have given for the same 
changes of head. In practice then the sluice gate 
will be opened by the amount necessary to limit 
the flow to the maximum the tunnel will carry when 
the water level behind the intake weir is at its highest. 
Under the conditions existing when the river is not 
in spate, very nearly the same quantity of water 
can then enter the tunnel. The object of the open 
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carry it down round two hairpin bends, The close 
spacing of the contours simplified the work at the 
intake shaft to some extent. The first action of the 
contractors was to build out into the loch a cofferdam 
within the protection of which a channel was 
excavated towards the tunnel portal with a bottom 
level at about 662ft. above O.D. Referring to the 
engraving, Fig. 9, the invert of the tunnel itself 
is at 652ft. above O.D. The change of level is effected 
before the control gate structure is reached by a 
eoncreted slope of 1 in 1 protected at its top by a 
weir about 3ft. high, which is intended to retain 
boulders and other débris. The control gates are 
mounted on a concrete structure high enough to 
emerge above the top water level of the loch after 
it has been raised by the closing of the dam at ite 


outlet. Observation of the drawing will show the 
design of this structure more easily than it can be 
described. Provision is made for a sliding screen 
across a portal about 1ldft. high by Ilft. wide 
followed by a sluice gate on a smaller opening 9ft. by 
6ft. 6in. Thereafter, the rectangular section of the 
portal is transformed gradually into the circular 
section of the tunnel proper. Upon the top of the 
intake structure there will travel a gantry crane 
capable of lifting the screens and, in case of main- 
tenance being necessary, the sluice gate also. It will 
also be arranged to be able to lower an emergency 
bulkhead gate in place of the screen should circum- 
stances make that desirable. Under normal conditions 
the sluice gates will be operated by hand. 
(To be continued.) 
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HEN Section G (Engineering) of the British 

Association meeting at Blackpool met for the first 
time on Thursday morning, September 10th, Mr. J. 8. 
Wilson vacated the chair in favour of Professor 
William Cramp, who then presented the presidential 
address, of which a long abstract is given on page 292. 
He remarked that he did not propose to read the 
printed address word for word, as he realised there was 
nothing more dismal than to listen to a man reading 
through page after page of printed matter. He 
therefore commented on the matters raised in the 
address. 

Economic INCENTIVE OF THE ENGINEER. 

The first paper following the presidential address 
was read by Dr. C. C. Garrard, of the General Electric 
Company, Ltd. It discussed ‘The Economic 
Incentive of the Engineer.’’ The author pointed out 
that the work of the engineer to-day was particularly 
concerned with the rationalisation of industry and 
the reduction of the proportion of manual work per 
unit of output. Whilst few would question the many 
benefits which engineering had given to mankind, 
nevertheless the question was raised in some quarters 

~and even among engineers themselves—whether, 
at the present stage in social development, a slowing 
up of the process of the substitution by machines of 
human labour would not be desirable. Although it 
was the work of the engineer as an inventor with which 
he was mainly concerned, Dr. Garrard added that the 
engineer’s work as an organiser and manager was 
almost as important. If, by reasons of doubts arising 
in his mind of the ultimate beneficence of his efforts, 
the internal urge be weakened, his output would be 
seriously affected and the progress of society ham- 
pered. Unfortunately, numbers of intelligent and 
capable engineers allowed themselves to be fascinated 
by economic phantasies, which not only prevented 
them from giving any useful contribution to the 
discussion of the subject, but even reacted unfavour- 
ably upon their professional capacity. 

The condition of organisation of industry at the 
present moment made this question of great import- 
ance. Whilst there were certain prominent and 
financially successful persons who were regarded by 
the public as great inventors, everybody acquainted 
with the workings of modern industry knew that the 
great bulk of the development and invention which 
carried it forward was made by unknown men working 
in association in organised laboratories. It was the 
team work of such corps of workers which counted. 
On joining such an organisation the first thing the 
laboriously trained scientist or engineer did was to 
sign acontract to assign all his inventions to his 
employer on payment of a nominal sum, say, one 
dollar or ten shillings for each. That this seemingly 
unfair requirement was not resented was really a 
sign of the spirit which animated such organisations, 
and what carried these organisations along was the 
professional zeal of their members. Hence it was of 
vital importance that they should not lose faith. 
Enthusiasm and zest were irresistible ; they depended 
upon the spirit of the worker and if this be damped 
invention and scientific progress withered away. 

The problem now under consideration was funda- 
mentally one of economics. Industry existed solely 
to provide men and women with more and more 
means of enjoyment, and economics told how this 
could be most easily and readily carried out. The 
particular point of the paper was the effect of the work 
of the engineer upon national income and upon the 
condition of employment. Was he right in con- 
tinually striving to reduce human toil or was his work 
simply to result in increased profits of shareholders 
at the expense of the increased misery of the unfor- 
tunates whose economic position he undermined ? 

The economic conditions of society always tended 
towards an equilibrium and the only thing any 
Government could do towards altering this equilibrium 
(e.g., towards a condition of fw employment) was to 
modify one of the general factors. There were three 
outstanding things which the engineer had done in 
this generation, viz., the improvements in locomotion, 
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luxuries, were now regarded as necessities and the 
purchasing power necessary was created by the new 
industries themselves. This was all taken so much 
as @ matter of course that the truly remarkable 
character of the events was overlooked. From time 
to time an entirely new industry was invented, which 
provided some new means of enjoyment, or personal 
adornment, or the like, which appealed to the multi- 
tude. The multitude had previously been spending 
all their incomes on providing the standard of living 
to which they had become accustomed. Suddenly 
the same multitude started buying the new things 
that had come along without suffering any diminution 
of the consumption of all the things they had pre- 
viously consumed. The manufacturers of the new 
products made profits, factories sprang up and 
prosperity was obviously promoted by the new 
industry. Where did this new purchasing power 
come from? The answer to this question was that 
the new industries ereated the purchasing power upon 
which the demand for their products depended. 

The work of the engineer, concluded Dr. Garrard, 
was mainly concerned with the reduction of the cost of 
production, which, of course, was the denominator of 
the ratio which expressed the real national income. 
Reckoned upon industry as a whole, the cost of 
materials cancelled out, and all costs were made up 
of labour (including salaries) and profits. It followed 
that the only way costs could be decreased was by 
reducing the amount of labour necessary. The 
sharing out of the available work was often put 
forward as a cure for unemployment. It had been 
urged by intelligent men that, for example, the 
rationalisation of the electricity supply industry by 
the Central Electricity Board should be opposed 
because it put a certain number of engineers out of 
work. Individual eases of hardship, of course, 
appealed to one’s feelings, but it was only possible 
to arrive at right conelusions by dealing with the 
matter from a general point of view. 

In the ease of labour-saving machinery in factories, 
however, the matter was not quite so clear, because 
the volume of production was what the factory could 
sell. Tt had been urged that it was better to let men 
share in the available work rather than that they 
should remain idle on a dole. The main idea under- 
lying such a notion was that the work, by its nature, 
was limited and that it was impossible for the unem- 
ployed to find useful spheres of activity elsewhere, 
but the limit was only that imposed by our failure to 
develop and invest. The whole idea of work sharing 
really obscured the fundamental issue. The only 
way open to the engineer—as engineer and not, say, 
as politician—(apart from his activity as inventor) 
was to reduce the cost of production. In the long 
run, if the standard of living was to be raised, the cost 
of production must be reduced and the only way that 
could be done was to eliminate labour, since labour— 
which included salaries of all kinds—apart from 
profits, was the sole constituent of cost of production. 
The solution of the paradox indicated in the paper 
was @ balanced activity of the engineer. As inventor 
he must provide new and therefore more interesting 
spheres of work for those whom he displaces from older 
industries, and if he be allowed freely to develop 
along these lines the world need have no fear of the 
result. 


BLACKPOOL AMUSEMENT PARK. 


Although the next paper to be read was described 
in the official programme as ‘“ Description of the 
Machinery of the Amusement Park,” by Mr. L. 
Thompson, who is managing director of the Black- 
pool Pleasure Beach Company, it gave little or no 
information concerning the machinery. It was 
stressed that the development of the devices to be 
found in amusement parks is due mainly to American 
engineers, and that British engineers have taken 
little part in this work. 

Perhaps the most striking feature of the paper, 
however, having regard to the number of people who 
make use of these devices, is that their design has 
been—and apparently still is—a matter of empiricism. 


have not been worked out mathematically from the 
point of view of stresses, although Mr. Thompson 
said that a big margin of safety is always allowed. 
A very careful system of inspection and maintenance 
is employed, and, of course, accidents are very few 
indeed. The nature of the engineering work involved 
in such an undertaking as that of the Blackpool 
Pleasure Beach Company is seen when it is stated 
that it includes repairs and maintenance of all plant, 
levelling and draughtsmanship, electrical engineering 
from motive power to decorative schemes of illumina- 
tion, gas and water services, drainage and sanitary 
engineering, making roads, bridges, and tunnels, and 
even making ice cream in the company’s own plant. 


INCREMENTAL MAGNETISM, 

The final paper in Section G on Thursday morning 
was by Dr. L. G. A. Sims on “ Standardisation in 
Incremental Magnetism.” 

Dr. Sims remarked that following a proposal 
advanced in the paper entitled “‘ The Specification 
of Magnetic Qualities,” read before Section G at 
Norwich last year, the Committee of Section G 
requested him to ascertain by inquiry how far it was 
possible to obtain agreement among all those autho- 
rities who were interested in the magnetic testing 
of sheet steels by combined alternating-current and 
direct-current fields. The Committee had expressed 
a wish to further the proposed attempt to establish 
a test specification in every way possible, and to aid 
its adoption as a basis of international agreement. 
It was with pleasure he was able to report that during 
the past year appreciable progress had been made, 
both in the inquiry which the Committee envisaged 
and in laboratory research work upon the subject. 

The paper dealt in detail with the various replies 
to a questionnaire circulated by the author, who said 
that a considerable measure of international agree- 
ment had been achieved by the inquiry, and that it 
seemed certain that the foundations of an acceptable 
test schedule had been laid. A certain number of 
points require further elucidation, and for that reason 
the author deemed it inadvisable to put forward an 
outline specification (which the Committee had hoped 
might be possible) at the present stage. Although 
many clauses could undoubtedly be closely drafted, 
the author thought it would be preferable to devote 
a further year to experimental investigation. 

The President said there would be no disagreement 
with the conclusions in the paper, but what the 
Section ought to consider was the import of them 
to the British Standards Institution and the 
desirability of getting that body to co-operate with 
the work. 

Professor G. W. O. Howe suggested that the work 
should now be handed over to a Committee, and 
was supported by Dr. C. C. Garrard, speaking from 
the manufacturers’ point of view, and by Professor 
E. W. Marchant. 

The President said he felt the matter ought to be 
referred to the Committee of Section G as regards 
further action. He gathered that Mr. Stanley was 
prepared to recommend the British Standards Insti- 
tution to go ahead if the Committee of the Section 
asked that that should be done. 


On Friday, September llth, the first paper in 
Section G (Engineering) was by Mr. W. A. Stanier, 
chief mechanical engineer of the London, Midland 
and Scottish Railway, and dealt with “The 
Development of Means of Testing Locomotives.” In 
the afternoon the members of Section G paid a visit 
to the Preston grid, and for their benefit the dynamo- 
meter car of the L.M.S. was attached to the train 
which took them from Blackpool, and they were 
afforded the opportunity of seeing tests carried out 
and of obtaining information from the staff in charge 
of the tests. 


LocoMOoTIVE TESTING.. 


The paper pointed out that until comparatively 
recently the facilities for testing locomotives in 


service haye been of a very simple form, and that it 
has been difficult to get reliable information as to 
the working of the engine and the boiler, as well as of 
the numerous accessories which are developed and 
offered for trial each year. 
to arrange a series of tests on the running lines without 
causing inconvenience to the working of the line. 
Such work as was done was usually carried out on an 
ordinary booked train, but occasionally it was possible 
to arrange a special trial on a Sunday when the line 
was less occupied with the regular train service. As 
a consequence, it had not been possible until recent 
years for the locomotive engineer to set out a pre- 
determined programme of trials which, in the infancy 
of locomotive design, might have led to a much more 
rapid development. 
for experimental work on the English railways was a 
broad-gauge four-wheel van, which, in about 1879, 
was converted to narrow gauge and fitted up as a 
measuring van on the Great Western Railway. 
was fitted with a fifth wheel, which could be raised 
and lowered, and worked a series of counters indicating 
the distance travelled in miles and fractions of a mile. 
The introduction of this car was generally attributed 
to Sir Daniel Gooch. The dynamometer spring and 
a recording mechanism with paper drive were added. 


Moreover, it was difficult 


Probably the first vehicle used 
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the cinema, and broadcasting. These, at first 


The high tracks on the scenic railways, for example, 





In 1900 a new eight-wheeled car was built and fitted 
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with the extra wheel and mileage dials, together with 
the clock from the old car with the necessary mechan- 
_ism to provide a recording apparatus. The extra 
wheel had a hardened tire accurately ground to a 
diameter so that it made exactly 440 revolutions per 
mile, and as it was only in use when a test was being 
made, it maintained its accuracy for long periods. 
It drove through suitable mechanism the mileage 
indicators and the paper drums for the recording 
table. The draw-bar itself was carried on rollers. 
This car has been the model for a number of other 
cars. Some of them are fitted with additional instru- 
ments, such as an ergometer, which is a combination 
of an inertia dynamometer and an integrating roller. 
The author pointed out, however, that a dynamometer 
car will be of little value unless some reliance can be 
placed on the records obtained, and therefore it was 
necessary to provide means to check readily the 
accuracy of the draw-bar spring. On the L.M.S. 
dynamometer car a simple weighing machine has 
been devised, by which the spring can be calibrated 
in position, and tests have shown that in this way the 
draw gear can be maintained within 1 per cent. of 
accuracy. The gear is always checked in this way 
before a test is made. 

In this country before the amalgamation of the 
railways, the London and North-Western, the Lanca- 
shire and Yorkshire, and the Great Northern railways 
all built similar cars. On the Continent there are a 
number of cars which make similar records, but which 
have modification in detail. Some of the most com- 
plete are those attached to the Vitry testing station 
in France. These cars are fitted with Amsler tables 
and hydraulic cylinders for absorbing the draw-bar 
reactions, and means are also provided so that an 
examination of the flue gases can be made. They 
are also fitted with a water indicator for checking the 
amount of water fed into the boiler and the quan- 
tity of water replaced in the tender, thus permitting 
the evaporation of the boiler to be obtained. The 
coal is weighed on the tender and at the end of a trip 
the amount left is weighed. 

Having thus briefly outlined the dynamometer 
car, the author said that its development had put 
into the hands of the locomotive engineer a means of 
investigating the engine performance while working 
trains. For instance, the old method of quoting coal 
consumption for locomotive performance was on the 
basis of “‘ lb. of coal consumed per ton-mile,” and 
owing to varying climatic conditions, loading, &c., 
it was necessary for extensive tests to be carried out 
to obtain a representative average figure. Since the 
advent of the dynamometer car, however, it was 
possible to obtain quite accurate coal consumption 
figures on the basis of the actual work performed, 
i.€., lb. of coal per draw-bar H.P.-hour, and inasmuch 
as the coal consumption was based on the actual 
output performance of the locomotive, it was only 
necessary to make a comparatively few runs to obtain 
the information required. 

With the high-pressure boilers now in service, a 
large number of which were working at 225 Ib. and 
others at 250 lb. pressure, it was necessary to have the 
most efficient steam distribution to ensure economical 
working and by fitting the locomotive with suitable 
indicating gear, indicator cards could be obtained which 
provided a clear analysis of the steam distribution, 
and a very thorough investigation could be carried 
out quite quickly to determine whether the engine 
motion was actually functioning to give the most 
economical results. The method adopted when indi- 
cating the steam distribution was to take out a train 
up to the maximum load suitable for the locomotive, 
the dynamometer car being coupled between the 
engine and the train, and the train worked at varying 
speeds, using varying cut-offs at each speed with full 
regulator opening. Under such conditions a com- 
plete range of indicator cards was taken and provided 
a thorough check of the steam distribution for all 
positions of valve gear and speeds. 

From the data collected on such trials, it has 
been possible to collate information to bring out a 
number of comparisons, and Mr. Stanier detailed 
some of them. He mentioned mean effective pressure 
curves, engine and train resistance curves, relation 
between load and speed on the level, relation between 
speed and gradient, relation between speed and horse- 
power on the level, effect of worn parts on the econo- 
mic working of a locomotive, brake tests, &c. 

In connection with the standardisation of locomo- 
tives, too, it was pointed out that on the amalgama- 
tion of the railways one of the most important 
decisions was the types of locomotives which should 
be adopted as standard, and, conversely, the older 
and less economical types which should be scrapped. 
Investigations were put in hand and various classes 
of engines thoroughly tried out with the dynamometer 
car. Asa result, certain locomotives were adopted as 
standard types. At the same time, to meet the require- 
ments of the operating department, other more 
modern types were built as and when necessary, and 
at the end of 1937, as the result of this policy, it was 
estimated that the reduction in total steam locomo- 
tive stock would be 27 per cent. and the reduction of 
types 63 per cent. 

Another sphere of investigation in which the 
dynamometer car had been of great value was in the 
carrying out of coal consumption tests on the basis 
of lb. burned per unit of work performed when using 
different qualities of coal for exactly similar loads and 





timings. The results obtained showed that a varia- 
tion occurred of about 38 per cent. between the best 
quality of coal compared with the worst. In addition, 
observations clearly identified the coals which pro- 
duced bad clinkering on the fire-bars, resulting in 
indifferent steaming. 

Continuing, Mr. Stanier said that a method of 
testing locomotives had been devised on the Con- 
tinent which consists of hauling trains of known 
weights at predetermined speeds, regulator opening, 
valve gear, cut-off, &c., which enables a constant 
rate of combustion and steam consumption to be 
achieved, and thereby a comparative figure of actual 
consumption per draw-bar horse-power can be 
obtained. Such data when obtained from various 
types of locomotive enabled a very close comparison 
to be made of the efficiencies and engine perform- 
ances. To enable the foregoing conditions to be worked 
to, the train usually consisted of the engine under 
test, the dynamometer car and an auxiliary locomo- 
tive. The function of the auxiliary locomotive was 
to maintain the constant speed of the train. The 
driver of this locomotive was responsible for this, 
and if the train exceeded the set speed he must apply 
the brakes, which were usually of the counterpressure 
type, in addition to the train brakes. On the other 
hand, if the engine tended to reduce speed when 
climbing a rising gradient, the auxiliary locomotive 
must be immediately opened out to maintain the pre- 
determined speed. The driver of the auxiliary loco- 
motive was provided with a speed recorder which 
enabled him to check carefully the actual speed of 
the train. 

This method of testing was practically identical 
with a stationary test plant in so far as the engine 
working was maintained under constant conditions, 
but it also had the practical advantage of including 
in the test the effect of wind resistance and radiation 
losses so far as the locomotive was concerned. 

In conclusion, Mr. Stanier said the results given in 
the paper had been compiled from a large number of 
tests made on the L.M.S. Railway, and could be 
regarded as typical of modern English practice. They 
would form the basis of a more intensive research 
into causes which prevented a higher efficiency being 
obtained, but it must be borne in mind that railway 
research, as a rule, was very slow on account of the 
great variety of conditions arising in the operation 
of a train service. It could seldom be reproduced in 
a laboratory on a small scale, and not always as a 
full-scale test on a locomotive stationary testing 
plant, which took time and necessitated the con- 
sideration of many variables and how they might 
affect the results. 

Sir Henry Fowler, remarking that the dynamo- 
meter car on the London, Midland and Scottish Rail- 
way was a very wonderful piece of work, recalled the 
early efforts in this direction of Sir John Aspinall, 
when he was with the old Lancashire and Yorkshire 
Railway, and the extent to which his tests had been 
used by some of the leading railway engineers. He 
also particularly referred to the measurement of 
water in the tender from the footplate, an arrange- 
ment which was due to J. E. Anderson, who worked 
for a long time on the old Midland Railway. 

Professor G. Cook, referring to the water-measur- 
ing device, inquired if the results obtained were 
influenced by oscillation and swinging about of the 
water in the tank. If the reading was continuous, he 
said, he should imagine the result would be affected. 
Finally, he inquired whether any tests with oil fuel 
on locomotives were in progress. Having regard to 
the obvious advantages of oil fuel, he was wondering 
whether the absence of its use was due to the technical 
standpoint or the point of view of national policy. 

Dr. L. G. A. Sims commented on the increase in 
the results shown on the H.P. curves, as compared 
with a few years ago, when figures of from 900 H.P. 
to 1000 H.P. were usual. Now the curve showed 
nearly 2000 H.P. That figure was also interesting to 
electrical men in view of the H.P. developed by elec- 
tric locomotives which was between 5000 H.P. and 
7000 H.P. in the case of the articulated locomotives 
on the St. Gothard line. Thus the steam locomotive, 
in spite of the advance he had mentioned, still had a 
long way to go. Nevertheless, it seemed that the 
extra H.P. now obtained from steam locomotives 
must be due to boiler design and that was shown 
perhaps by the fact that pressures of from 225 lb. 
to 250 1b. per square inch were now being used, as 
against about 180 lb. a few years ago. At one time, 
however, it had been said that the increased cost of 
maintenance with higher pressures on steam loco- 
motives would not justify their use. Perhaps the 
author could say whether the advances which had 
been made in metallurgy in recent years had enabled 
the modern locomotive to run with higher steam pres- 
sures. As to the efficiency of the steam locomotive, 
tests in America showed about 7 per cent. overall 
efficiency. That was some time ago, and he did not 
know whether that figure had now been improved. 
If so, he would like to know what it was. All that 
raised the question of whether we in this country 
would ever have laboratory testing plant similar to 
that in use in France. We should continue to use 
steam locomotives here for many years yet, and he 
suggested that the British railways could afford such 
testing plant. After inquiring how the tests on the 
dynamometer car were kept steady, having in mind 
the swinging about the of the car, Dr. Sims suggested 





that Section G should have more papers on railway 
engineering, in which connection he mentioned signal- 
ling as a suitable subject. 

Professor Dr. G. V. Lomonossoff remarked that the 
British Association had played a very prominent 
part in the history of railway mechanics, and it was 
at the Plymouth meeting in 1841 that the conception 
of train resistance was correctly established. Unfor- 
tunately, however, for eighty years since then British 
and other railway engineers used formule which were 
inherently incorrect. Dealing with the paper, he 
said that the criterion of any locomotive was its 
reliability, power, and efficiency. The question of 
reliability could be decided only by every-day prac- 
tice. The power could also be determined, although 
not altogether accurately, by dynamometer car tests 
in ordinary service, of the type from which the 
author had obtained all his curves. Efficiency under 
given conditions, however, could only be measured 
by means of scientific tests, to which the author 
referred as constant speed tests. Such tests were 
taken on a large scale in the United States, 
Germany, France, Italy, Poland, and the Soviet 
Union, but not, unfortunately, in Great Britain, 
which was the birth-place of the locomotive. As the 
author had truly pointed out, scientific locomotive 
tests could be carried out, either on testing plants 
or with special trains, giving laboratory conditions 
on the track. Whilst he felt there was considerable 
urgency for establishing tests of that nature in this 
country, he held the view that the second method 
could be realised with much greater facility and with 
less expense. Practice in other countries had shown 
that the design and construction of a locomotive 
testing plant took approximately three years, and 
involved very considerable capital outlay. On the 
other hand, German and Russian practice had shown 
that more accurate and practical results could be 
obtained on the track. 

Speaking with regard to the comparative cost of 
the tests, he mentioned that during tests on the mobile 
testing plant at Esslingen, the average cost of each 
test, i.e., of each value of efficiency determined, was 
£21. For track tests on Russian railways between 
1900 and 1930, the cost was £20 10s. for passenger 
locomotives and only £6 10s. for goods locomotives 
when a paying load could be hauled. Actually, 
during that period, scientific tests were carried out 
in Russia on long uniform grades without any 
auxiliary braking locomotives. In 1930 an experi- 
mental ring line was constructed in a forest near 
Moscow, where tests were now being carried out 
without trains, but with auxiliary locomotives. 

Wing-Commander Cave-Brown-Cave, referring to 
the measurement of water in the tender, suggested 
the use of a device similar to that made use of for 
measuring the amount of water in the water ballast 
tanks of non-rigid airships in which vibration and 
surging, he imagined, were considerably greater than 
in a locomotive tender. Great care was taken to 
get the mouth of the tubes in the centre of the bottom 
of the tank and to have a diversion cone at the 
bottom of the tube so that the actual area of the mouth 
was considerable. That gave considerably greater 
steadiness of reading. Since then there had been 
developed for aircraft use flow meters which would 
measure the rate of flow to the point at which the 
water was being used with very much greater 
accuracy than had been possible previously. It 
might be worth while considering an instrument 
of that type for locomotive testing purposes. Finally, 
Wing-Commander Cave-Brown-Cave spoke of the 
aerodynamic forces on trains, and asked for informa- 
tion as to their importance in varying the actual 
resistance to motion and also varying the power 
obtained from the boiler. A great deal of nonsense 
was spoken on that subject by people who did not 
know. 

The author, replying to the discussion, said that 
Sir John Aspinall had done some wonderful work, 
and his results had been referred to and used exten- 
sively for many years. What he himself was doing 
in his paper was to put forward an extension of Sir 
John’s tests with more up-to-date information with 
regard to train resistance. Several speakers had 
referred to measuring the water in the tender. Care 
was taken to see that the tubes in the tender were 
as near the centre of the water as possible so that 
there was not too much disturbance from surging. 
He had been very interested in what Wing-Com- 
mander Cave-Brown-Cave had said as to a diverging 
cone at the bottom, and he would probably try it. 
There was no mystery about oil fuel, but seeing that 
there were collieries along all the railways in this 
country, why should they use oil fuel ? The increase 
in H.P. indicated an increase in the size and efficiency 
of the boilers, and as to the difference between steam 
locomotive H.P. and electric locomotive H.P., Dr. 
Sims had mentioned that the electric locomotive 
was articulated, but it was possible to put two steam 
locomotives together and get the higher H.P. men- 
tioned in the case of the electric locomotive. The 
present engines, however, were sufficiently powerful 
for the general station and other facilities. It was 
due to improvements in materials and workmanship 
and developments in design that boiler pressures 
of 250 lb. had been made possible, and nowadays 
boilers working at those higher pressures gave no 
more trouble, and probably less, than did boilers 
working at 180lb. It was true that the efficiency 
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of the locomotive was about 7 per cent., which, under 
ideal conditions, might be increased to 8 per cent. 
As to the two methods of testing mentioned by 
Professor Lomonossoff, both had been carefully 
considered and there were attractions in both. Very 
good work had been done on the Continent with the 
mobile unit. He agreed that a great deal of nonsense 
was talked about streamlining. The Americans 
had refrigerators which they called streamlined. 
On the general question of wind pressure, however, 
very many tests had been made in the wind tunnel 
at the National Physical Laboratory, and the pressure 
was known very well both as regards the front and 
sides of the engine, and in the gap between the 
coaches. When trains were working consistently 
at 60 miles an hour it was necessary to look carefully 
into that matter. Further information on that would 
be given in a paper to be read before the Institution 
of Mechanical Engineers in the coming session. 

The President, in proposing a hearty vote of 
thanks to Mr. Stanier—which was cordially given— 
expressed the hope that at the Nottingham meeting 
of the Association next year a paper such as Dr. 
Sims had suggested would be read, and as Nottingham 
was near Derby, perhaps Mr. Stanier would bear the 
suggestion in mind. 


Hoitmay TRAFFIC. 


The next paper was also by an official of the 
L.M.S., Mr. Ashton Davies, chief commercial manager 
of the company. He dealt with “ Holiday Travel 
to Blackpool and its Problems for the L.M.S.” It 
discussed traffic schedules and general control of the 
large number of people who travel to Blackpool 
during the year and made no reference to engineering 
matters as regards permanent way, locomotives, &c. 


Coast PROTECTION. 

Finally, in Section G, on Friday morning, two 
papers were read dealing with coast protection works. 
The first was by Messrs. H. J. Deane and E. Latham. 
It discussed the preservation of sea beaches generally, 
and the second was by Mr. H. Banks, who described 
the particular problem at Blackpool and how it has 
been dealt with. 

Mr. Deane, who presented the paper by Mr. Latham 
and himself, described a large number of coast pro- 
tection works which they have carried out in various 
parts of the country over a period of many years, and 
illustrated the methods adopted in preventing the 
erosion of the coast. He indicated how increasingly 
important that problem is becoming, and described 
works at Blundellsands, Swanage Bay, Lowestoft, 
Overstrand (Norfolk), Littlestone-on-Sea, Shoreham 
and Lancing, Rye Bay (Kent), Sidmouth, and East- 
bourne, each case having its own peculiar charac- 
teristics and calling for special treatment. 

Mr. Banks dealt in much the same way with the 
Blackpool coast defence works, and mentioned that 
during the past forty years the Blackpool Corpora- 
tion has spent over £1,156,000 on the various sections 
of seawater defence works and promenades. He 
described and illustrated the work done during that 
period. 

There was a brief discussion on the papers, and 
in the course of his reply Mr. Latham said experience 
had shown that in the case of groynes they only 
functioned as regards their upper length, and the 
tendency now was to have a steeper beach and shorter 
groynes. 

The Section adjourned until Monday, September 
14th. 

EVENING DISCOURSE. 
ELectric LiGcHrT. 


Mr. C. C. Paterson, director of the research labo- 
ratories of the General Elettric Company, Ltd., gave 
an evening discourse in the Co-operative Hall on 
Friday, September 11th, on “Science and Electric 
Lighting.” As usual in these discourses, the lecturer 
dealt with the subject on general and popular lines. 
He spoke of the experimental work of Swan at New- 
castle sixty years ago, which resulted in the carbon 
filament electric lamps, and gave a brief historical 
account of developments in electric lighting since then. 
Naturally a considerable amount of attention was 
paid to the newest form of lighting, viz., vapour 
lamps, and several demonstrations were given show- 
ing the principal characteristics of the electric dis- 
charge lamp, using different gases—argon, neon, 
argon with sodium vapour, mercury vapour, and 
others. At the same time an explanation was given 
of the properties of fluorescence in certain materials 
to reinforce and modify agreeably the light and colour 
obtained. Mr. Paterson pointed out that these 
fluorescent materials, which bid fair to play a con- 
siderable part in electric discharge lighting, have been 
known for years and used for various purposes, but 
it was only recently that it had been discovered how 
extremely bright they could be made and how effec- 
tively the different methods of exciting them could 
be employed. The resources of science were being 
used to add missing colours to light given out by 
vapours and gases, thus making objects illuminated 
under such light look as they do in daylight. 

The lecture concluded with an account of the high- 
pressure mercury vapour lamp, it being remarked 
that there are now in Great Britain some 15,000 street 
lighting posts fitted with these lamps. One of the 
difficulties in the early stages of this development was 


it has now been satisfactorily overcome. Remarking 
on the wide field which exists for these lamps for 
general illumination and street lighting, Mr. Paterson 
said it seemed rather unlikely that they would soon 
displace simple tungsten filament lamps from the 
field of domestic lighting. 

Generally, on the question of the achievements of 
science in electric lighting, it was emphasised that 
during the past four years an increase of three times 
has been achieved in the amount of light obtained 
from a given amount of electricity, and that during 
the same period the possibility has been demonstrated 
of making lamps the luminous component of which is 
many times brighter than the brightest filament pre- 
viously obtainable. Electric lighting was becoming 
so cheap, added Mr. Paterson, that it was folly to 
spare it, for its liberal use could contribute so greatly 
to safety and beauty in all directions. 





Before the reading and discussion of papers was 
taken in Section G (Engineering) on Monday, 
September 14th, the Reports of Committees were 
dealt with. 


No1isE COMMITTEE. 


Wing-Commander Cave-Brown-Cave (Recorder) 
said the only Committee which had a money grant 
was the Noise Committee, which last year had £5 left 
over from the preceding year and was then granted a 
further sum of £5. The function of the Committee 
was to hold a watching brief to see what was done to 
give effect to the progress that had already been made 
in the reduction of noise and also to carry out such 
further investigation as might be thought desirable. 
Last year, immediately after the British Association 
meeting, the Committee which the Minister of 
Transport set up initially under the chairmanship of 
Sir Henry Fowler and now under Dr. Kaye, had 
reported. The British Association on the recom- 
mendation of the Committee of Section G had 
passed a resolution inviting the Minister of 
Transport to give effective means for carrying out 
the Ministry’s recommendations, viz., to see that 
the improvements which could be made to reduce the 
noise of motor vehicles were brought into effective 
force as soon as possible. That resolution was 
supported by Section A (Mathematical and Physical 
Sciences). No reply, however, had been received 
from the Ministry and, therefore, when Section G 
Committee met at the beginning of the present 
meeting and discussed the matter it was decided to 
ask Dr. Kaye if any further steps could be taken to 
assist in the rapid application of the recommendations 
of the Ministry of Transport Committee. Dr. Kaye 
had said that was unnecessary, inasmuch as the 
Ministry was entirely on their side in doing everything 
possible to give effect to the recommendations of its 
own Committee. Hence the Committee of Section G 
had come to the conclusion that it would be better 
to make no further resolution on the subject, and in 
the circumstances the Report of the Committee of the 
Section, which would be published in the course of 
the next few days, would probably be the final one. 

So far as his own work at Southampton was con- 

cerned, Wing-Commander Cave-Brown-Cave said he 
had been able to do a certain amount more on exhaust 
noises and was now extending it to inlet noises. 
Fortunately he had managed to get a certain sum of 
money out of the manufacturers to enable him to go 
on and had not drawn on the £10 which the Noise 
Committee had available. It was therefore a question 
whether that money should be returned to the 
Association or whether it should be retained for 
another series of investigations on another source of 
noise, if a suitable victim turned up. It was quite 
possible that two other sources of noise, viz., pile 
driving and the noise of safety valves, might be 
tackled. At the moment he had not the personnel 
to do it, but the Section Committee had suggested 
that the £10 should be retained for such a purpose. 
The Report of the Noise Committee set out concisely 
what he had just reported and asked that the sum of 
£10, which was available, should be kept in hand for 
further work. 
On the motion of the President (Professor W. 
Cramp), the meeting agreed that the Noise Committee 
should continue in existence for the purpose men- 
tioned and in the manner outlined by the Recorder. 


EARTH PRESSURES COMMITTEE. 


Wing-Commander Cave-Brown-Cave next referred 
to the Earth Pressures Committee and recalled that 
last year the Institution of Civil Engineers had been 
invited to take over the work of that Committee. 
The Institution had since decided to do so and to 
devote a considerable amount of money to it. A very 
satisfactory letter had been received from Mr. 
Wentworth Sheilds, the Chairman of the Committee, 
in which he expressed the view that that was another 
instance in which the B.A. had started work which 
was extremely valuable and had carried it to the stage 
when another Institution could take it over. It was 
therefore now recommended that the Earth Pressures 
Committee of the B.A. should cease to exist. 

Mr. J. 8. Wilson remarked that the question of 
earth pressures had worried engineers for many years, 
and the object of the Committee had been to try and 
put the whole problem on a more scientific basis. 
The work had now been handed over to the Institu- 


Station of the Department of Scientific and Industrial 
Research, which had done quite a lot already. New 
developments had taken place which promised 
extremely valuable results. For instance, it some- 
times happened that after a downpour of rain or a 
cloudburst the side of a railway cutting shifted and 
disorganised the traffic. It had now been arranged 
between the Department of Scientific and Industrial 
Research and the railways that an experimental 
worker of the Department would be allowed to make 
an examination in such cases and carry out experi- 
ments. 

It was agreed that, in view of what had been 
reported, the Earth Pressures Committee should come 
to an end. 


ELecrricat TERMS. 


Wing-Commander Cave-Brown-Cave said there was 
nothing further to report with regard to electrical 
terms, but the matter was to be discussed later in the 
morning in connection with a paper by Dr. F. W. 
Lanchester. 


Roap ACCIDENTS. 


The President, passing to other matters, said that 
the general aspects of road accidents would be dis- 
cussed at a meeting of Section G in the afternoon and 
would be followed by a consideration of the scientific 
aspects on the following morning, when two papers 
would be read dealing with glare and the effect of the 
road surface. He also mentioned that a demon- 
stration had been arranged for Tuesday evening in 
the park of various systems of headlights for motor 
cars in conjunction with two manufacturers of head- 
lights, one making the normal headlight and the other 
the polarised light form. 


ELECTRICITY FOR THE CONSUMER. 


In the absence of the author of a paper on this 
subject, viz., Mr. H. F. Shanahan, Borough Electrical 
Engineer, Blackpool, the paper was read by Mr. R. B. 
Warburton, one of the local secretaries of the Section. 

The Deputy Borough Electrical Engineer (Mr. 
C. A. Newsam) was at the meeting and dealt with 
the points raised in the discussion. 

In some general statistics of the electricity supply 
industry it was pointed out that there are in this 
country 635 electricity supply undertakings, 382 
of which belong to public authorities and 253 to 
companies, with a total plant capacity of nearly 
8 million kW, generating 13,934 million units per 
annum, 3916 million of which are supplied to con- 
sumers for lighting, heating and cooking ; 6391 million 
for power ; 218 million for public lighting, and 941 
million for traction, the total number of consumers 
being, 6,109,595, with a total connected load of 
approximately 18 million kW, the total fuel consumed 
for the year being 9,820,000 tons of coal and coke, and 
28,000 tons of oil. The total capital expenditure was : 
Central Electricity Board, £40,844,975 ; public autho- 
rities, £256,649,687, and companies, £168,717,813, 
making a total of £466,212,475. The price per unit 
obtained for current supplied by the various under- 
takings was set out as follows:—Under 2d., 75 
undertakings ; over 2d., but under 4d., 338; over 
6d., 157; 6d. and over, 64. Since 1921 the working 
expenses per £100 of capital expenditure decreased 
from about £16 to £6 8s. In the year ending March, 
1934, a net increase was recorded of over 772,000 
consumers connected to the supply systems through- 
out the country, this being an increase of 14-5 per 
cent. The total sales in 1934 were 11,467 million 
units, or an average of 1877 units per consumer, 
equal to 253 units per head of the population. In 
the period from 1924 to 1934, the sale of units in 
Great Britain had increased by 17 per cent. This 
increased consumption was reflected in the decrease 
in price per unit, as in the same period the average 
revenue per unit sold for lighting, heating, and cook- 
ing decreased from 4-2d. to 2-27d. per unit, this 
reduction being mainly due to the reduction in the 
cost of generation which fell from 0-97d. to 0-52d. 
per unit sold. 

The paper then gave a more or less popular account 
of the work of the Central Electricity Board and the 
construction of the grid, explaining how the small 
and inefficient generating stations have been shut 
down or only used as one-shift stations, the main 
supply being carried out by the super-stations, such 
as at Liverpool, Glasgow, Clyde Valley, Birmingham, 
and London, with a capacity of from 100,000 kW 
to 240,000 kW each, the four main stations of the 
London Power Company at Battersea, Deptford 
East, Deptford West, and Grove-road, having a total 
capacity of over $ million kW. The most striking 
task undertaken by the Electricity Board was the 
transmission scheme using over 26,000 towers on 
the scheme with an average height of 75ft. The 
largest towers in the grid were erected near Dagenham 
for the Thames crossing, the height being 487ft., 
and the weight 290 tons each, with a span between 
towers of 3060ft. Approximately 12,000 tons of 
metal were required for the overhead lines of the 
grid transmission system apart from that used in the 
towers. 

Then followed a general description of trans- 
forming down from the grid voltage and the supply 
to the public. 








to keep the tube containing the discharge cool, but 
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Speaking of the wiring of consumers’ premises, 
Mr. Shanahan emphasised its importance. The 
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supply engineer frequently met cases of work being 
carried out by so-called electricians with neither the 
technical knowledge nor the requisite training to 
enable them to appreciate the meaning or importance 
of the Home Office or other regulations which have 
to be compiled with a view to safeguarding the 
public. A competent and conscientious workman 
knew the minimum of safety required, he was con- 
versant with the regulations, both of the Home Office 
and of the Institution of Electrical Engineers, and, 
moreover, understood why these regulations were 
necessary. Yet how many times did we find a house 
costing many hundreds of pounds where the wiring 
installation had been carried out in the cheapest 
possible manner when a small additional expenditure 
would have enabled the owner to enjoy that sense 
of comfort and security which electricity could 
bring to the homes of all. 

The chief danger of personal injury in either the 
home or factory was caused by portable apparatus 
probably owing to the fact that such pieces of 
apparatus were subjected to considerably rougher 
usage than that which was a fixture. This danger, 
however, could be entirely eliminated by adhering 
to the regulations already quoted, which called 
for efficient earthing of all portable apparatus. 

After advising a consumer who is about to move 
from one premises to another in the same or another 
town to ascertain the type of supply available, 
and its likely effect upon the apparatus previously 
used, the author impressed the fact that all electricity 
supply authorities employ a highly qualified and 
experienced staff who are only too willing to give 
advice and help to their consumers. He urged 
consumers to make use of this service and when in 
doubt consult the engineer, who fully realised that 
his best advertisement is a satisfied consumer. 

Finally, mention was made of the autumn illumina- 
tions in Blackpool, which are now such an attraction. 
In the early days the illuminations were supplied 
from the nearest existing low-tension cables. When 
the load from this source increased, low-tension feeders 
were laid from the nearest sub-station. As the scheme 
developed it was found necessary to lay over 3 miles 
of high-tension feeders and nearly 2 miles of low- 
tension distributors, and provide fifteen portable 
sub-stations in which the pressure is stepped from 
6600 to 200 or 100 volts as required. 

From the sub-stations the lamps are fed by means 
of low-tension feeders and distributors, many of 
which are laid underground and the remainder over- 
head, the latter being attached to the tramway 
standards or special illumination pillars. The aim 
in recent years has been to isolate as far as possible 
the illumination circuits from the general town's 
supply. 

Some idea of the proportions to which the scheme 
has grown will be shown from the following figures :— 
The total illuminations load due only to those illu- 
minations for which the Corporation are responsible 
and not including any installed by private houses 
or shops, amounts to 1650 kW ; assuming the average 
wattage to be 10 watts per lamp, this would mean an 
equivalent of 165,000 10-watt lamps. A_ very 
striking figure of the value to the town from a business 
point of view was to be seen when comparing the 
difference in the maximum load of the whole under- 
taking on the last Saturday of the illuminations 
and the following Saturday, viz., Saturday, October 
19th, 21,260 kW ; Saturday, October 26th, 14,600 kW, 
a difference due directly or indirectly to the autumn 
illuminations of 6600 kW. 

Dr. C. C. Garrard (General Electric Company, Ltd.) 
said the paper brought out the importance of the 
distribution of electricity. It might be said that the 
Central Electricity Board has settled for some time 
the question of generation, but the problem of distri- 
bution remained. The various voltages, frequencies, 
&c., were all aspects of the same problem. Obviously 
the cheaper electricity was, the more it would be 
used, and the lives of the people of the country would 
be made better and happier. Unfortunately, sales- 
manship in the electricity supply industry was not 
regarded as it should be, and as it was in most other 
industries. Many supply engineers did not regard 
themselves as salesmen ; indeed, in the supply industry 
salesmanship was rather looked down upon. If 
some of our chief electrical engineers of power com- 
panies, for example, were told they were salesmen, 
they would look with considerable disdain upon such 
a suggestion, which was a pity. The position in the 
manufacturing industry, however, was entirely 
different. There, the salesman was looked up to 
because he was the man who secured the confidence 
of the customer, discovered what the buyer wanted, 
and got large orders, and the same ought to apply 
in the distribution industry. In many cases the chief 
electrical engineer of a supply undertaking regarded 
himself primarily as a technical and scientific man, 
and not as a salesman of light, heat, and power, and 
that was illustrated very often when one went to pay 
one’s electricity account. The money was paid to a 
man behind a peep-hole, and the conditions were 
not like those at Woolworth’s were everything was 
carried on over the counter. It was true that the 


McGowan Committee had reported, but unfortunately 
that Committee seemed to have contented itself with 
re-stating the difficulties, and had run away from 
suggesting any solution. What would have happened 
to such large undertakings as the Imperial Chemical 





Industries, Ltd., if the same principles which the 
McGowan Committee had suggested for the distribu- 
tion industry had been applied in the case of that 
great company ? He agreed that the property rights 
of existing owners must be a consideration, but they 
were not the first consideration. The first considera- 
tion must be the public interest. It was true that the 
McGowan Committee had visualised that in fifty 
years the electricity supply industry would be 
publicly owned, but if the principles of the McGowan 
report were to be adopted, then it would have been 
better for this period to have been put at 150 or 250 
years, because it was obvious that if a company knew 
that its franchise would expire in fifty years, it would 
cease to have any great interest in providing addi- 
tional capital expenditure. The main question was 
how the existing authorities were controlled. If a 
supply company was giving good service to the public, 
there was no reason why its powers should be taken 
away, but these undertakings should be controlled 
in the public interest and with due deference to the 
McGowan Committee he believed we should have to 
reconcile ourselves to the complete reorganisation of 
electricity distribution on a regional basis under 
public control. It would be necessary to have 
another Committee following on the McGowan Com- 
mittee to put the matter into proper form from that 
point of view. On the question of standardisation, 
which was so much bound up with the distribution 
problem, Mr. Garrard said he had recently attended 
a sales conference of his own company, when a paper 
on apparatus required for ordinary wiring, such as 
switches, &c., was read, and the chairman of the 
conference, the managing director of the company, 
had remarked that he was astounded to find his 
company still made 159 different kinds of lamp- 
holders. That, however, was the fact, and he per- 
sonally would welcome standardisation, for it would 
probably reduce that number to 59. Sometimes, 
however, he lost hope of this ever coming about. 

Dr. E. W. Marchant emphasised the need for the 
standardisation of plugs and fittings generally. At 
the same time he said the reduction of the cost of 
electricity would do more than anything else to 
increase its consumption. In this connection, he 
mentioned that electricity at 4d. per unit competed 
with gas for light, heat, and power at 8d. per therm. 
That figure had been given by Professor Bone, who 
could not be regarded as an enthusiast for electricity. 
Finally, on the question of electric shock, Dr. Mar- 
chant said the statements often made in the Press 
in this connection were greatly exaggerated, and that 
under ordinary conditions with ordinary care the risk 
was negligible. At all events, when anyone wanted 
to commit suicide they always used gas, and not 
electricity ! 

Mr. J. S. Wilson spoke of the inconvenience experi- 
enced in out-of-way places when electricity was used 
for all purposes and the sealed main fuse blew. The 
consumer was not allowed to touch this in order to 
replace it, and sometimes the responsible person was 
away and could not be got at. He suggested the need 
for a double form of switch which would enable a 
reserve fuse to be put into operation by the consumer 
in such circumstances. 

Professor E. W. Marchant gave a demonstration 
of the operation of a variable oscillator for speech 
frequencies with an iron cored choke. In this he used 
a dynatron form of oscillator in which the inductance 
in the tuned anode circuit was of the iron-cored type. 
The variation in frequency is effected by varying the 
grid bias on the oscillator valve. In this way a range 
of nearly 4:1 in frequency was obtained. The wave 
shape of the oscillations as shown by the cathode ray 
oscillograms approximates to a sine curve, at the 
higher frequencies. The oscillator was applied to a 
vibrating monochord and could be used to exhibit the 
modes of vibration of the monochord, when the 
frequency was varied continuously over a consider- 
able range. 

The President remarked that the demonstration 
was an excellent illustration of the work which Pro- 
fessor Marchant was doing and personally he had been 
immensely struck by the range of frequency which 
could be obtained from such a comparatively small 
experimental laboratory apparatus. 


BEAM ARRAY. 


The next paper was by Mr. A. W. Ladner, of the 
Marconi Company, who dealt with ‘‘ Developments 
in the Beam Array.” He pointed out that the first 
practical short-wave beam stations were set up in 
1926 by the Marconi Company in England, Canada, 
South Africa, Australia, and India, these stations 
forming the links of the so-called “ beam project.” 
After referring to the two serious difficulties encoun- 
tered on short-wave commercial traffic links, viz., 
fading and echo, the author said the modern array is 
the application of an old principle, viz., the production 
of an interference pattern in space from a number of 
radiating sources. Actually such interference patterns 
in light were discussed by Fresnel and demonstrated 
by Young more than a century ago. The paper 
described the general principles in detail, mathe- 
matically, and by diagrams, and it was pointed out 
that developments in array design have been towards 
economy and that has been found possible by a change 
from the use of broadside arrays to what are known 
as “in-line” arrays, where the main energy concen- 
tration is along the array line. The directivity of all 





planes then becomes a function of length and not 
area, because the end view of a line is a point. Because 
of its low height, the “in-line” array was a much 
more economical propostion than the broadside array, 
arrays of four wave lengths for transmitting and of 
three wave lengths for receiving being common. 
Receiving array lines of more than three wave lengths 
did not appear to be successful, either because the 
vertical diagram was too sharp or because the 
induced space phases were not maintained over too 
long an array line. Hence a practice had arisen of 
parallelling two or more short receiving arrays, 
giving greater horizontal directivity, but not vertical. 
The energy from a group of arrays was sometimes com- 
bined for detection at the first signal frequency. 
That was known as diversity reception and depended 
for its success on the fact that the fading of a short- 
wave signal was different in time at different points in 
space. It was, however, only of real value on a tele- 
graph circuit, as with telegraphy the time separation 
of multiple rays was of the same order as the principal 
voice frequencies. Early arrays were successful on 
account of their very high gain. Greater knowledge 
and improvement in transmitting and receiving 
technique had enabled the system to be cheapened 
without loss of efficiency but nothing had been gained 
in overall performance, judged by traffic standards 
over the early array used in 1926. 

The paper then discussed the influence of the array 
on communication history, which the author said had 
been profound. So far as England was concerned, 
however, it could be said that the beam was an engi- 
neering triumph and an economic tragedy. It was 
a triumph technically because a telegraphic com- 
munication system was suddenly produced, the traffic 
speed of which equalled the highest speeds of the 
shortest land lines, but direct to the farthest points of 
the earth and through routes hitherto unworkable 
by wireless. Further, the system gave promise of 
telephony over the same routes, a promise to be 
fulfilled very shortly. Economically, the beam 
proved something of a tragedy for England, as when 
the full appreciation of the beam system was realised 
and fully exploited, England lost what she had had 
up to that time, viz., a monopoly of handling world 
communication. 

Whatever views one held about short waves, how- 
ever, full credit must be given to Marconi for inter- 
preting correctly the slender evidence then available 
and having the courage to put through, against strong 
opposition, an entirely new, untried system, to work 
between places never before linked by wireless com- 
mercially, and at speeds beyond any in use, even over 
short distances, and this against world technical 
opinion. The fact that arrays, and efficient arrays, 
were put into commercial operation with a new short- 
wave system admirably adapted for high traffic 
speeds, short circuited several years of normal deve- 
lopment, and it meant that a system of communica- 
tion far above the economic needs of the time suddenly 
appeared. That was an embarrassment and took the 
cable companies quite unawares. In addition to the 
Eastern Telegraph Company and its associated com- 
panies, cables belonging to the Government and 
Colonial Government were dislocated ; so much so 
that the cable companies were forced to ask for 
Government intervention and aid. Briefly, the 
position was as follows :—The cables had lost much 
of their traffic on routes parallel with the beam routes. 
Thus any further development of beam competition 
on other routes would put them out of action as a 
paying concern. At the same time, the cables were 
secret and a vital public asset, and thus the Govern- 
ment sponsored merging of interests of two systems. 
That was done, and the present Cables and Wireless 
Company, whichcontrolled all external telegraphic cable 
and wireless services, was the result. The temporary 
embarrassment of the cable group was not of imme- 
diate consequence to the country, but a more far- 
reaching situation was the breaking of our world 
monopoly. History had shown that the major foreign 
Powers had at last broken free from using the British 
cable system and now carried out their overseas com- 
munication direct from point to point by means of 
beam wireless circuits, and so avoided the necessity of 
passing their messages, even for a portion of their 
route, over a British network. 

There was no time for serious discussion of the 
paper, although a few general comments were made, 
but the author was sincerely thanked. 

The final paper on Monday morning in Section G 
was one on “ Electrical Dimensions ‘and Units,” by 
Dr. F. W. Lanchester. This paper, of a highly mathe- 
matical and detailed character, was based on the book 
which Dr. Lanchester has published dealing with the 
same subject, and even in the form in which it has 
been prepared with several appendices, was said to be 
incomplete. The theory put forward by the author is 
admittedly highly controversial, and much of the 
discussion upon it was of a conversational character 
between the author and one or two who have given 
the subject considerable thought in the past. 

(To be continued.) 








Tue signal station on Perim Island in the Red Sea is 
to be closed down at the end of this month, after fifty 
years’ service. It was established under an agreement 
between the Perim Coal Company, Ltd., and Lloyd’s 
Committee in 1885. 
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Rail and Road. 


A SECOND group of the Italian State Railways is to be 
electrified at a cost of twelve million lire. 


Tue Argentine Government has voted a sum of about 
24 million pounds for railway constructional work. 


THE west coast line of the Swedish State Railways from 
Gothenburg to Malmé is to be opened to electric traction 
throughout its 185-mile length at the beginning of October. 


A RAILCAR using wood gas has been placed in service on 
the line between Bordeaux and Saint Symphorien, in 
rance. There is a large amount of pine wood available 
in the district and fuel costs are one-sixth of those when 
the railcar was petrol engine driven. 


AN electrically operated coaling plant, capable of dealing 
with wagons from 8 to 20 tons capacity, is to be installed 
by the L.M.S. Railway at its Stafford locomotive sheds. 
The Stafford sheds are also to have installed an electrically 
operated ash lifting plant and a vacuum-driven turntable. 


Ar the request of the Ceylon Government, the Secretary 
for State for the Colonies has appointed a commission 
under the chairmanship of Brig.-General F. D. Hammond 
to inquire into and on the financial position of, and 
the future policy in regard to, the Ceylon Government 
Railway. 


Wuen the winter train service is introduced on 
September 28th next the Great Western Railway intends 
to close the line between East Dock, Swansea, and River- 
side, Neath, to passenger traffic. The stations and halts 
will be closed at Swansea East Dock, Danygraig Halt, 
Britonferry-road, Cardonne Halt, and Neath Abbey. The 
line will still be used for mineral traffic. 


ApprovAL has been given by the United States War 
Department for a fixed bridge to be constructed across 
the Hudson River between Tarrytown, N.Y., and Grand- 
view-on- Hudson, N.Y. The plan provides for a navigation 
opening having @ horizontal clearance of 1000ft. and a 
minimum vertical clearance of 155ft. above mean high 
water. The proposed bridge will be over 3 miles long. 

THe Newcastle Transport and Electricity Committee 
has decided to convert another six miles of tram routes into 
trollybus routes. This is in keeping with the Council’s 
policy to adopt another form of traction when a tram route 
requires extensive renewal. The cost of renewing the tram 
track of the six miles to be converted would have been 
some £32,000, and the cost of trollybuses will be £70,000. 


Ow1na to the heavy traffic on the Watford bypass 
road at Mill Hill Park, Hendon, pedestrians have had 
considerable trouble in crossing the roads, and it has been 
decided to construct a subway crossing in the form of a 
reinforced conerete arch, 8ft. wide. Pedestrians crossing 
the park will approach the subway by paths, with a 
gradient of 1 in 27 on either side, which will facilitate the 
use of the tunnel by persons with perambulators, while 
pedestrians on the road will be able to gain access to the 
subway by flights of steps. Work on the scheme has 
already been begun, and it is hoped to complete it by the 
end of the year. 

Tue following are among new works to be undertaken 
by the Great Western Railway :—At Barry Docks the 
inner gates to the entrance basin are to be completely 
renewed and the sliding caisson in the junction cut 
between Nos. 1 and 2 docks is to be replaced by a swing- 
bridge.” At Cwmsyfiog the existing station is to be closed 
and a new station constructed on a more central site. 
At Earlswood Lakes the existing steam pumps, including 
one built by Boulton and Watt over a hundred years ago, 
from which a supply of water is obtained from the Strat- 
ford-on-Avon Canal, are to be replaced by electrically 
driven plant. The steam pumping plant at Chard and the 
oil-driven pumping plants at Thame and Westbury, which 
pump the water for the water troughs, are to be converted 
to electric operation. 

In his presidential address to the Association of Public 
Lighting Engineers, Mr. E. C. Lennox said that it was 
difficult to estimate the total cost to Great Britain of road 
accidents, and @ from the suffering and the loss of 
time and business involved, the annual cost to insurance 
companies for motor vehicle insurance was estimated at 
£25,000,000. Compared with this, the present annual 
cost of public lighting in Great Britain was approximately 
£5,000,000. Examination of the figures of accidents 
occurring daily on streets and highways showed that the 
greatest number occurred during the hours when artificial 
lighting was essential. That happened in spite of the fact 
that the proportion of night to day traffic throughout the 
year did not exceed 33 per cent. 


FOLLOWING a@ series of experiments, the L.M.S. Railway 
has adopted a range of six standard colours for painting 
its 2500 passenger stations in a more cheerful and more 
attractive guise than hitherto. This range of colours 
comprises two light shades (deep cream or Portland stone), 
either of which can used in conjunction with any one 
of three dark shades (middle brown, middle Brunswick 
green, or Venetian red). The sixth colour, golden brown, 
is being used sometimes by itself and sometimes in con- 
junction with another paint. It is particularly useful at 
stations where there are electric trains, and where there 
is consequently a certain amount of iron dust in the air. 
This iron dust, peculiar to conditions of electric traction, 
causes a rust-like stain on the paint, but its effects are 
minimised when golden brown paint is used. 


Iw a paper before the Institution of Structural Engineers, 
describing the reconstruction of the Temple Meads 
Station, Bristol, Mr. J. F. Bickerton dealt with the demoli- 
tion and reconstruction of the bridge over the Avon. In 
the course of his remarks he said that when the lines over 
it were taken out of use the tracks and ballast were 
removed, and it was then found that the top of the arch 
ring was covered with a 6in. layer of faggots, protected 
by a close boarded covering of 3in. planks. The faggots 
were of willow, lin. to l}in. in diameter. They had been 
pickled in creosote and were in a perfect state of preserva- 
tion. Subsequent investigation showed that this resilient 
layer was put over the arch about the year 1880 to relieve 
it from some of the impact from trains. It is remarkable 


Miscellanea. 





THE number of wireless receiving licences in force in 
this country at the end of August was 7,744,472. 


AN explosion which oceurred at Altrincham gasworks 
on September 8th caused one death and a number of 
injuries. 

Ir is reported that a comprehensive modernisation 
scheme costing some £200,000 is to be undertaken at their 
works by Rubery, Owen and Co., of Darlaston. 


Tue President of the Amalgamated Engineering Union 
reports that unemployment of skilled ineers in this 
country has practically ceased and that the union has now 
a membership of 260,000. 

Sm Epwarp Poutrton, F.R.S., has been elected Presi- 
dent of the British Association for next year, when the 
meeting will be held in Nottingham from September Ist 
to September 8th. The 1938 meeting will be held from 
August 17th to August 24th in Cambridge. 


Drivine a Napier-Railton car, John Cobb, with his 
co-drivers, T. E. Rose-Richards and J. H. Hindmarsh, 
has set up a@ number of world’s land speed records on the 
Bonneville Salt Flats. The following are the new records : 
100 kiloms at 167-618 m.p.h.; 100 miles at 168-59 m.p.h.; 
200 kiloms. at 168:266 m.p.h.; 1 hour at 167-69 m.p.h.; 
1000 miles at 156:85 m.p.h.; twelve hours at 153-98 
m.p.h.; 2000 miles’ at 152-96 m.p.h.; 3000 kiloms. at 
153-96 m.p.h.; 3000 miles at 150-40 m.p.h.; and twenty- 
four hours at an average speed of 150-162 m.p.h. 


THe Board of Trade has decided to reduce by three 
months the periods of service at present required for 
endorsements of Engineers’ Certificates of Competency. 
The holder of an Ordinary Certificate may therefore now 
have it endorsed to the effect that he is competent for 
service in the appropriate capacity in motor ships, pro- 
vided that he proves at least six months’ service in 
foreign trade or equivalent service in a qualifying capacity 
in motor ships, and passes the appropriate examination. 
The holder of a Motor Certificate may have it endorsed 
for service in steamships provided that he proves at least 
nine months’ service in foreign trade or equivalent service 
in a qualifying capacity in steamships and passes the 
appropriate examination. 
AT a conference of South Manchuria Railway officials 
it was decided to construct an experimental coal liquefac- 
tion plant at Fushun, which will be capable of producing 
20,000 tons of oil annually. The plans, it is stated in 


factory capable of ultimately supplying the demand of 
the entire Japanese nation, estimated at 3,500,000 tons. 
The bulk of the oil is now supplied by foreign 
concerns. The coal liquefaction process, it is stated, 
is entirely Japanese, and the machinery to be installed 
in the plants will be almost exclusively Japanese. 
It is understood, however, that the British coal hydro- 
genation process for the production of oil will be incor- 
porated in the plant at Fushun. 


ParTICULARS of a solar heat engine constructed by Dr. 
C. C. Abbott, of the Smithsonian Institute in Washington, 
are given in a note in the Chemical Trade Journal and 
Chemical Engineer. The heat transfer medium used is a 
chlorinated diphenyl compound known as “ Arochlor,” 
and the device consists of parabolic cylindrical mirrors 
of aluminium which focus the sun’s rays on concentric 
tubes of pyrex glass. The “‘ Arochlor,” pigmented with 
a little lampblack, flows through one of the tubes and 
is heated to 400 deg. Fah. The heat is retained by a 
vacuum-bottle system, and is transferred to water in a 
boiler by the flow of the heated “ Arochlor”’ through 
tubes. The machine is said to have a working thermo- 
dynamic efficiency of 15 per cent., and to be comparable 
with coal at 15s. a ton. 

THe official returns rendered to the Electricity Com- 
missioners show that 1332 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of August, 1936, as compared with the 
revised figure of 1189 million units in the corresponding 
month of 1935, representing an increase of 143 million units 
or 12-0 per cent. The number of working days in the 
month (i.e., excluding Sundays and Bank Holiday) was 
twenty-five, as against twenty-six last year. During the 
first eight months of 1936 up to the end of August, the 
total amount of electricity generated by authorised under- 
takers was 12,626 million units, as compared with the 
revised figure of 10,909 million units for the corresponding 
period of 1935, representing an increase of 1717 million 
units or 15-7 per cent. 


Wuar is claimed to be the most comprehensive exhibi- 
tion demonstrating the causes and effects of atmospheric 
pollution that has ever been held in this country will be 
opened by Sir Kingsley Wood, M.P., Minister of Health, at 
the Science Museum London, on October 2nd. The exhibi- 
tion has been arranged by the National Smoke Abatement 
Society in conjunction with the Science Museum, and will 
remain open throughout October. During the period of 
the exhibition the annual conference of the National 
Smoke Abatement Society will be held at the Museum, 
and will be attended by representatives of nearly one 
hundred municipal authorities and by doctors, industrial 
chemists, and technical experts, associated with a wide 
range of important industries. 

An estimate of the potential water power resources of 
the country has been prepared by the United States 
Geological Survey. Assuming an efficiency of 70 per cent. 
in the development of power and taking account of all 
possible future storage for the regulation of stream flow, 
the Survey estimates that there would be available 
42,753,000 H.P. 90 per cent. of the time, and 50 per cent. 
of the time 57,184,000 H.P. would be available. In order 
to conform to tentative international standards, the 
Survey has also prepared estimates based on an assumption 
of 100 per cent. efficiency of power development, but not 
taking account of any storage except that already existing. 
On this basis there would be available 95 per cent. of the 
time 25,045,000 kW, and 50 per cent. of the time there 
would be 53,863,000 kW available. An estimate has also 
been prepared based on mean annual flow, which would 


the Far Eastern Review, provide for the building of a- 





Air and Water. 


A NEW air service between Dublin, Liverpool, and 
London has been opened. 

For the year ended December 31st, 1935, 59,762,150 
tons of shipping entered and cleared the Port of London. 


Fottowrne trials on a number of boats, ship-to-shore 
wireless telephony is being installed on New York Harbour 
tugs. 

THe German and Yugoslav Governments have come to 
an agreement for the opening of a new air service between 


Berlin and Belgrade. 


Ar the beginning of this month laid-up tonnage in 
Norway amounted to thirty-six ships of 259,660 tons, of 
which twenty of 219,310 tons were tankers. 


THE termination of the seasonal air services has been 
announced by the Railway Air Services between Man- 
chester-Liverpool-Brighton, Bristol-Plymouth, and Cardiff- 
Weston-super-Mare. 

At the Admiralty Engineer Rear-Admiral A. G. Crousaz, 
who has served as Assistant Engineer-in-Chief for several 
years, has been appointed Deputy Engineer-in-Chief, in 
place of. Admiral Preece. 

THE appointment is announced of Rear-Admiral J. H. O. 
Cunningham to be a Lord Commissioner of the Admiralty 
and Assistant Chief of Naval Staff, in succession to Rear- 
Admiral C. E. Kennedy-Purvis. 


THE amount of shipping using the Port of London for 
the first seven months of this year amounted to 35,733,192 
tons, an increase of 5 per cent. on the figures for the 
corresponding period of last year. 

Tue Coupe Deutsch de la Meurthe air race at Etampes 
was won by Monsieur Lacombe in a Caudron “ C.450” 
low-wing monoplane. He covered 2000 kiloms. at an 
average speed of 389-46 kiloms. an hour. 


At the annual meeting of the Clyde Navigation Trustees, 
it was stated that during the year ended June 30th last 
inward and outward shipping amounted to 14,309,455 
tons, an increase of 610,384 tons over the previous working 
year. 

On account of the pressure of urgent work the de 

Havilland Aircraft Company has withdrawn its entry for 
the Johannesburg air race. The machine entered was a 
new D.H. ‘“ Dolphin” biplane with two “ Gipsy” six 
engines. 
Tue Atlantic has again been flow in record time by the 
American airmen, H. Richman and D. Merrill on their 
return flight from this country. They left Liverpool at 
3 a.m. on Monday morning and made a forced landing, due 
to petrol shortage, near Musgrave Harbour, Newfoundland, 
17 h. 47 min. later. 


A NEw chain-driven floating bridge for service between 
East and West Cowes has been completed by J. Samuel 
White and Co., Ltd. The ferry, which is 107ft. long and 
used for the conveyance of passengers and road vehicles, 
is propelled by means of two driving wheels operating on 
stationary cross-river chains. The wheels are turned by 
oil-electrie machinery comprising two 27 H.P. oil engines 
directly coupled to 15-kW dynamos. The main propulsion 
motor has an output of 40 H.P. and is capable of starting 
against 2-6 times normal full-load torque. 


Japan holds the record for having the world’s fastest 
tankers. These have a light ship speed of nearly 19 knots 
and a loaded speed of nearly 18 knots. It is generally 
admitted, however, that because of their special duties 
they are not ordinary commercial craft. The average 
speed for the commercial tanker still remains at about 
11} knots loaded, and the record so far has been held by 
the fleet of the Anglo-Saxon Company. If current records 
are to be taken, however, this speed has now been bettered 
by the 14,930-ton tanker “ Basilea,” built by Kockums, 
for Camillo Eitzen and Co. This is a Maierform ship of 
most advanced design, and is stated to have reached on 
trials in fully loaded condition an easy speed of 134 knots. 
Eight similar ships to this design are being built at the 
Kockums yard. 

A NOTE in the Far Eastern Review says that, following 
European practice, with a few exceptions all sea-going 
steamers in Chinese waters of more than 1600 tons are now 
required to install wireless apparatus under regulations 
recently adopted by the Legislative Yuan. Vessels which 
are exempted include passenger steamers plying not more 
than 20 nautical miles from the shore and those with a 
route between coastal ports not exceeding 200 nautical 
miles ; freighters of less than 1600 tens which do not ply 
beyond 150 nautical miles from shore; and junks and 
vessels of simple structure not intended for deep-sea 
navigation. The Chinese Government intends to exercise 
strict supervision over wireless installations on ships, and 
no wireless station may be operated until a licence, renew- 
able every five years, has been granted by the Ministry. 
One of the regulations requires all wireless operators on 
ships to be Chinese citizens, holding certificates of compe- 
tence issued by the Chinese Ministry of Communications. 


Tue weekly news bulletin of Imperial Airways says that 
it has been decided that the lay-out of the new buildings at 
the New Delhi airport in India is to provide the general 
basis of the system to be adopted in connection with all 
future buildings at the larger Indian airports. The lay-out 
at New Delhi provides a V-shaped disposition of the main 
buildings. The central group is formed by a passenger 
hall, control tower, meteorological department, &c. Then 
on either wing are hangars and buildings for the operating 
companies, while at the rear space is provided for gardens 
and staff quarters. In one wing are cloakrooms and a 
Post Office sorting hall, and in the opposite wing a 
restaurant. A limited number of bedrooms have been 
provided on the first floor of the central block. These, it 
is explained, are intended mainly for the use of pilots who 
may be passing through. As Delhi is well provided with 
hotels it is not considered necessary—at any rate at 
present—to provide sleeping accommodation for passengers 
at the airport. The buildings have been designed with a 
view to future developments, and it will be possible to 
provide extensions on both wings whenever the growth of 








that it was still doing its work well after fifty-five years. 
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traffic makes such a step desirable. 
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SCALE MODELS. 


EXPERIMENTAL investigation by means of scale 
models has in recent years become a matter of 
general practice in the preliminary work associated 
with many forms of engineering design and con- 
struction. The systematic experimental study 
of the problems involved in the interaction of 
solid bodies and fluids in relative motion begun 
by Froude many years ago has been so far 
developed that no important innovation in design 
affecting the hull form or propellers of a ship is 
now adopted without preliminary model experi- 
ments in a tank. The designer of aeroplanes is 
dependent on model experiments equally with 
the naval architect, and in the design of hydraulic 
works such as weirs, sluice gates, spillways, locks, 
and the water passages of hydraulic power 
machines, scale models are being increasingly 
employed with successful results. In the United 
States of America and elsewhere earthquake 
upheavals and their effect on buildings and 
structures are being studied by models; the 
usefulness of wind tunnels, with which modern 
aero-dynamical laboratories are now equipped, 
has recently been extended to the investigation 
of wind pressure effects on ‘skyscrapers ’”’ and 
windmill vanes, and in still another field of engi- 
neering science models of high-speed, streamlined 
locomotives are being tested not only in relation 
to air resistance, but to investigate various oscilla- 
tory movements set up at high speed. In all 
these cases the experimental technique has been 
so developed and perfected that, provided suitable 
precautions are taken, reliance may safely be 
placed on the data obtained from the model tests 
in designing the full-scale work. It is generally 
practicable in scale models of hydraulic struc- 
tures of the classes to which we have referred to 
avoid the difficulties and complications associated 
with the distortion due to widely differing hori- 
zontal and vertical scales. This is an advantage, 
or, rather, the avoidance of a disturbing factor, 
which they share with the experimental models 


aeronautical designer, and the mechanical engineer. 

As far back as 1885 Osborne Reynolds con- 
structed the first tidal model of the Mersey 
estuary ; his work forms the basis of all later 
experimental work with tidal models just as the 
operation of the modern experimental tank for 
ship models has been developed on the foundation 
laid by Froude. But in models of tidal estuaries 
and rivers it is impossible to avoid distortion 
of scale and this statement also applies to most 
scale models of uniflow rivers. Models of such 
rivers are now extensively used, especially in the 
hydraulic laboratories on the Continent of Europe 
and in America, to investigate problems of bed 
erosion and the probable effect of works designed 
to improve navigable channels. It is in tidal 
models that the unavoidable disparity of the 
vertical and horizontal scales is of special import- 
ance, and has raised doubts in the minds of experi- 
enced engineers as to the value of the experimental 
results obtained from them. The late Sir Frederick 
Palmer, in the course of the discussion on a paper 
describing a scale model of Bombay harbour 
read before the Institution of Civil Engineers 
nearly six years ago, ridiculed the sand slopes 
which in Nature were 1 in 10 and became, in the 
model, 73 vertical to 1 horizontal. He laid emphasis 
on the obvious fact that the fine grains of sand 
used in the model were 3ft. in diameter on the 
scale of the model. He rejected the view that 
“results with models made to such a distorted 
scale could really serve as a guide under natural 
conditions.” Sir Frederick’s utterances were 
usually characterised by sound practical common 
sense, and due weight must be given to the opinion 
of a man of his experience and distinction. Few 
engineers qualified to form an opinion would, 
however, in these days, condemn tidal models 
in such emphatic terms as those used by Sir 
Frederick Palmer. In spite of the disturbing 
factors inherent in such experiments it is now 
generally recognised that they do afford informa- 
tion of a qualitative nature as to the probable 
effects of artificial works in an estuary or tidal 
river and as to the progress of natural agencies. 
Mr. Maurice Wilson and Captain F. W. Mace, who 
have had considerable experience of the working 
of the Mersey estuary and other models, have 
testified that it has been possible to obtain from 
them a good general idea of what was likely to 
happen. For instance, the currents generated 
in the Mersey model at Liverpool reproduced 
almost identically those in the Bay, and the general 
effect of the training walls made in the estuary 
was correctly reproduced in the model. But it 
failed to give reliable quantitative indications 
of the depth of scoured channels or the height of 
banks. In one set of relations the phenomena 
of Nature have been quite accurately simulated 
in many tidal models in spite of scale disparity— 
that is, in reproducing the flow and ebb of the 
tides and in the prediction of changes in the 
tidal régime’ as a result of artificial interference 
with Nature. The model of the Cape Cod Canal, 
for instance, afforded valuable and accurate data 
of the modifications of the tidal flow in the water- 
way which might be expected to follow the enlarge- 
ment of the canal channel and the deepening of 
the approaches. 


The description of the Rangoon River and 
estuary model, which we print on another page 
of this issue, shows that it was made to scales 
which are very similar to those adopted. by Dr. 
Gibson in his well-known models of the Severn 
and Humber estuaries. The vertical exaggera- 
tion in the Rangoon model is 1 : 42; in the final 
model of the Severn 1: 42-5 was used, and in 
the Humber model the ratio was 1:37. In the 
Rangoon model several improvements in tech- 
nique were introduced, one of the most interesting 
being the successful differentiation of the silts 
derived from several sources. The effect of monsoon 
winds and wave action was simulated by the use 
of batteries of fans, a refinement of technique 
first introduced, we believe, in one of the Mersey 
models at Manchester’ University. The steps 
taken by those responsible for the Rangoon model 
to prove its general accuracy by repeated pre- 
liminary runs representing fifty-seven years from 
1875 to 1932, are of especial interest. The corre- 
spondence between the actual surveys of the 
estuary and the model surveys at various dates 
is remarkable ; the measurements of silt accretion 
on the bar in the course of fifty-seven years was, 
in the model, on the average, 85 per cent. of the 
actual average accretion shown by the survey 
charts of the same period. Such a result as this 
goes a long way to establish the credibility of the 





ordinarily employed by the naval architect, the 





model’s forecast of the future history of the bar 


and estuary. The only material point in which 
the Rangoon model did not succeed in reproducing 
actual conditions was one of the deep narrow 
passages in the estuary, which in the model 
consistently tended to fill up. It is in such cir- 
cumstances that the exaggerated vertical scale 
in a hydraulic model must inevitably give dis- 
cordant results and be unreliable especially when 
a heavy silt content is also in existence. Tidal 
and river models, in spite of all the reservations 
that must be made in regard to some of their 
indications and their inherent quantitative 
fallibility, are of definite value if used intelligently. 
The technique of construction and operation of 
such models has been vastly improved in recent 
years, and that they will be increasingly used in 
the future seems to us to be a certaintv 


University Research 


THERE are several words in the English language 
which carry, to the uninitiated at least, a signific- 
ance far outside their simple meaning. ‘‘ Patentee ” 
is a word of the kind. In those days, now long 
distant, when it was difficult to secure a patent 
for an invention, the holder of such a monopoly 
was worthy of a certain respect, and was 
potentially, if not in fact, a rich and successful 
man. The tradition did not die with the popularis- 
ing of patents, and to this day the young man 
who is awarded a patent for an invention is 
regarded by his parents and friends as a genius. 
“Research ’’ is another word endowed with 
qualities beyond its merits. Just as there are 
patents and patents, so there are researches and 
researches. Most patents are trivial or hum- 
drum; the production of the inventions they 
cover call for little or no exercise of the imagina- 
tion, and they have no more than just enough 
novelty to satisfy the very unexacting demands 
of examiners who would far rather grant patents 
—for the benefit of the Inland Revenue—than 
refuse them. Research is on the same plane. 
Some of it stands, like the researches of Faraday, 
on a peak where it is a guiding light to industry ; 
some of it is dry hum-drum stuff, calling for no 
imagination and for none of the intuition and 
foresight which distinguishes the work of the 
great researchers, but for little or nothing more 
than steady plodding ; and some of it should not 
be called research at all, but the industrial develop- 
ment of inventions. The great majority of the 
research which is dignified with that name in 
America is of the last-named kind. In this 
country, and perhaps in Europe generally, there is 
a greater tendency to reserve the term “ research ” 
for scientific investigation and to give no specific 
name to the conversion of scientific discoveries 
into “‘ industrial propositions.” 

Literary research, which is barely comparable 
with scientific research, has, no doubt, always 
been practiced in universities. Owing to its nature 
and to the fact that it cannot be very minately 
specialised it augments the store of knowledge 
which the professor who pursues it can employ 
for the education of students. Scientific research, 
on the other hand, is almost always intensely 
specialised, and therefore tends to give a specific 
bias to the mind of the worker. Hence, it is that 
great research workers are rarely great teachers ; 
for teaching calls for breadth of outlook. A few 
examples to the contrary might be cited, but, in 
general, it may, we suggest, be said that the 
best teachers are not men whose principal occupa- 
tion in life is research in a restricted field. Writing 
on this matter in an essay in The Nineteenth 
Century for July, Dr. Rushton Coulborn said : 
“The vast majority of university teachers are 
to-day primarily researchers, and the havoc they 
have wrought in undergraduate studies is wide- 
spread. In the first place, the personal relation 
between teacher and student, an all-pervading 
factor in university education, has been much 
damaged. It is the function of the teacher to 
interest and to inspire, but the numbing influence 
of research upon character is the very thing to 
destroy the teacher’s ability to discharge this 
function.’’ This, perhaps, is rather exaggerated, 
both in respect of numbers and effect, but in 
substance we are convinced that it is funda- 
mentally correct. Dr. Coulborn adds_ that 
“Research has not only invaded the lecture 
room ; it is in occupation of most of the territory 
of the academic curriculum, and as a result under- 
graduate studies are now usually planned on a 
basis of progressive narrowing down toward 
research minutiae.” He speaks, from his vocation, 
as one intimately acquainted with these matters, 
and if they are indeed ashe asserts the condition 





would, we fear, be worse than we had supposed. 
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For if Research is exalted in universities the already 
present tendency to appoint to teaching posts 
illustrious research workers instead of eminent 
teachers is in danger of being carried to a disastrous 
extreme. “To give a man a teaching degree,” 
says Dr. Coulborn, ‘‘ because he has discovered 
a new cough mixture or a tougher steel is an 
imbecile proceeding and the very process by which 
the researcher has ousted the teacher from uni- 
versity posts.” 

We cited as examples of words to which excessive 
importance was attached, Patents and Research. 
We may here give another—Electricity. We 
venture the opinion that the man-in-the-train 
has the ingrained belief that everything electrical 
is up to date, and that he never applies reason 
to that conviction. Side by side with this belief 
is a marvellous faith in everything called Research 
and a miserable certainty that this country is 
being left behind because it has not as many 
researchers as the United States or Germany. 
There follows, quite logically, the conclusion that 
if more research were included in teaching courses, 
we should acquire more researchers and be better 
fitted to compete with our industrial rivals. Now, 
though the Senates and authorities of universities 
may hold themselves superior to popular clamour, 
we suspect that they are just as liable to mass 


influence as any one else, and that they have | 





become imbued with the general faith that 
Research, with a big R, points the road to the 
salvation of British industry. Thence it follows 
that they should give very especial attention to 
it by appointing great researchers on their teach- 
ing stafis and giving especial facilities for research 
by staff and students in their laboratories. This 
would be all well and good if research were a good 
method of education. Without hesitation we 
say that it is not; just as we say. that, with rare 
exceptions, researchers, inexperienced as teachers, 
very rarely make good professors. We submit 
as an axiom that the first duty of a university is 
to educate, and the first duty of a teacher to teach. 
By education we mean the acquisition of 
those qualities, in whatever faculty, which our 
ancestors called “ morals,” and by teaching we 
mean the ability to impart by personality, skill, 
and knowledge, those qualities. We confess to 
the gravest doubt that research as a course of 
study, or researchers, however eminent, as teachers 
provide the best means. of giving that breadth 
of intellect which “ morals” implies. We are, 
of course, aware that in universities research is 
generally, perhaps always, a post-graduate course. 
But if the professors’ predilection is for research, 
will not the research atmosphere pervade the 
university ? That, we take it, is the danger which 
Dr. Coulborn indicates. 








The Engineer and the Nation.’ 


By Professor WILLIAM 


PURE SCIENCE AND ENGINEERING. 
HOUGH engineering has for so many years 
been regarded as a branch of science by the 
British Association, there are great and fundamental 
differences between those engaged in pure science and 
the engineers. The former may, if they so choose, 
indulge in a life of ardent detached curiosity, devoting 
themselves to the observation of behaviour and to the 
construction of a framework of principles neatly 
fitting the collected observations. To such men, the 
known is just a key to the unknown, and the unknown 
is the one thing worth knowing. This is called the 
pursuit of truth as distinct from the pursuit of learn- 
ing. Around each hypothesis, prediction becomes 
possible ; but should new results be incompatible 
with previous theory, the worker does not hesitate 
to alter his construction to accommodate the fresh 
knowledge. Such a life brings great happiness, since 
it entailsself-forgetfulness, the satisfaction of curiosity, 
the exercise of reason, and the joy of constructiveness 
and of wonder. When pursued under the best con- 
ditions, it is as free from worldly care and responsi- 
bility as was that of the medieval monk, and for that 
very reason it is apt to be incomplete and ill-balanced. 
Such self-forgetfulness is not true freedom from ego- 
consciousness, since it is only temporary. It is not 
altruism. But the blissful dream-life of the laboratory 
may easily become as entrancing as the paradise of 
the opium addict. The man of science is happily 
almost free from the jealousy and exhibitionisms 
which afflict the artist, but his joyous Nirvana may 
make him oblivious of others, and his interest in 
things may obscure his interest in persons. As I 
have said elsewhere, it is probable that Mrs. Faraday 
spent too many lonely evenings in the garret of the 
Royal Institution t—and even the university professor, 
whose human interest should be sustained by daily 
contact with students, may fall a victim to the dope 
of research. Thus, a certain French professor, when 
asked how many students he had, replied: ‘‘ As few 
as possible ; I find that they interrupt my work.”’ 
The function of the engineer is to apply the co- 
ordinated knowledge of the pure scientist and the 
experience of the ages to the satisfaction of human 
desire, and to the increase of the amenities of life. 
He is the link between human experience and scientific 
knowledge, and, as such, he cannot perpetually live 
in a rarefied atmosphere of detachment. He must 
be in daily contact with humanity and learn to under- 
stand human psychology as well as human needs. 
As a result, he is less specialised, more balanced, more 
adaptable and understanding than his colleague in 
pure science. His judgment in human affairs is more 
developed ; he is a better ‘“‘ mixer.” A nation of 
pure investigators would be calm and peaceful, but 
cold as Scotland Yard. A nation of engineers might 
be quite a pleasant community. 
ENGINEERING AND CIVILISATION. 
In its purest form, engineering is the greatest instru- 
ment of civilisation that the world has ever seen in 


the sense that it continually tends to promote a 
closer contact, a greater intimacy, and therefore a 
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more profound understanding between individuals 
and nations. To each nation, as well as to the world, 
the activities of the engineer, and the uses to which 
they are put, are matters of supreme importance. 
His position in peace and war is very different from 
that of the devotee of pure science. True, great 
physicists and great chemists may be called upon in 
times of emergency, but they then renounce their 
ordinary occupation to take up employment akin to 
the normal work of the engineer. At all times, in 
peace or in war, the engineer must be intimately con- 
cerned with human relationships. This fact gives him 
proportionately greater opportunities both for the 
development and for the loss of character; his 
chances of salvation and of damnation are alike 
increased. For character does not mature in cloisters 
and exposure is necessary to prove immunity. 

To what extent do his fellow-subjects recognise 
this national importance and this difficult dual réle, 
and to what extent does the engineer abuse his 
unique position or allow himself to be made the tool 
of less scrupulous men ? In sort, what attitude does 
this nation adopt towards the engineer, and how does 
the engineer respond ? 

In any community the status of an indivudual 
should depend upon the extent to which his occupa- 
tion is fiduciary, upon the measure of responsibility 
which he incurs, and the nature of the services he 
renders. 

Contrast a doctor’s position with that of the engineer. 
The latter’s training takes about six years from matri- 
culation, but he then has no status that is nationally 
recognised. Yet he is held to be legally and financially 
responsible if he fails to apply such knowledge as is 
in keeping with the “ state of the art,” and he has no 
legal assistance from his professional Institution 
when he is attacked. The example of the Johannes- 
burg engines aptly illustrates this point, but there 
are many instances of far less importance where 
the courts have held the engineer responsible. 
I remember a case in which, under exceptional cir- 
cumstances, an iron staircase collapsed, and the engi- 
neer was held liable for the faulty design or material 
of the brackets that supported it. 

The fact is that, as the years pass, even at home, 
each one of us becomes more and more dependent 
upon the skill, knowledge, and good faith of the 
engineer. 

It may be objected that this contrast is unfair, 
since the responsibility of the engineer is far less than 
that of the doctor. But is it so? Three-quarters 
of a doctor’s daily work consists in visiting and 
prescribing for routine cases, where nothing more than 
‘“oulv rhei et sac alb,” or their equivalents are needed. 
When serious matters arise, the modern practitioner 
often sends his patient to the specialist. The respon- 
sibility of the engineer even in so simple a thing as 
house wiring is far greater; and when such matters 
as the design of high-speed machinery, the brakes 
and steering gear of a motor car, or the stability of a 
structure are considered, there is no comparison at 
all. Where the doctor’s neglect kills one man, the 
engineer’s mistake may kill a hundred. But the 
doctor can bury his accident behind a death certificate 
which he himself issues, while the engineer must 
submit to a public legal inquiry. The loss of prestige 
attaching to faulty design or workmanship after such 
an inquiry, constantly urges the engineer towards 





greater and greater care, and this in the last resort 
is the safeguard upon which the nation relies. Such 
a liability will serve as the best antidote to an abuse 
of privilege, but it can only be justified as the con- 
comitant of recognised status, The engineer now has 
the liability without the status. The doctor or 
barrister has fairly acquired the status; but the 
organisation to which he belongs tends, as 1 think 
unwisely, to shield him from the healthy breeze of 
liability. 
REMUNERATION OF THE ENGINEER. 

As regards remuneration, the contrast between the 
engineer and the members of other professions is 
equally striking. A medical man just qualified is 
admitted to His Majesty’s forces at a salary of £387 
per annum for a period of five years, and if he then 
leaves the service he receives a gratuity of £1000. 
Thus at the age of, say, twenty-six, he is regarded as 
being worth nearly £600 per annum. If the same 
man accepts work as a “ locum,” he will demand as 
a minimum £10 10s. per week, with free accommoda- 
tion and the use of a motor car. It is not difficult 
for a youngster who is not too scrupulous to reach an 
income of £1000 per annum by means of panel work 
within three years of putting up his plate. 

The corresponding pay of an engineer at the end 
of his training is £200 per annum, and after a further 
three years he is lucky if he reaches £400. I have 
known engineers responsible for the design of high- 
speed turbo-generators whose remuneration never 
exceeded £750 per annum. 

It is appropriate here to point out that the high 
pay of the young doctor has a reaction upon the 
progress of medical research. Every university has 
a certain number of post-graduate scholarships to 
offer of about £100 per annum. An engineer will 
willingly accept one of these for the sake of training 
in research, though it often entails a considerable 
sacrifice. As a rule, the medical student will not 
consider them at all. He asks for £250 to £350 per 
annum if he is to take up research, and for such 
scholarships no funds are available. Consequently, 
the output of original work from the medical schools 
is small compared with other branches of pure and 
applied science. 

CHARGES AGAINST THE ENGINEER. 

The conclusions to be drawn from this analysis will 
be mentioned later. It is necessary to point out that, 
besides the responsible work which he undertakes and 
the legal liabilities to which he is exposed, the engi- 
neer is called upon to answer certain charges laid 
against him by the preacher and the Press. The 
first is that he is equally willing to lend himself to 
works of utility and to works of death and destruc- 
tion. Remember, however, his dual réle. Pure science 
has nothing to do with ethics; she recognises no 
moral obligations whatsoever. The same explosive 
that releases coal underground can also kill men in 
battle. The telephone is useful alike in the home and 
in the front line trenches. The same bacteria may be 
beneficial in one case, harmful in another. The same 
principles that bring the stars within our ken also 
control the range-finder. There is no scientific appa- 
ratus that cannot be misapplied; and to every 
advantage there is a corresponding drawback. The 
ear that relishes music is the more sensitive to dis- 
cordant noise. Not until beauty is seen to be beauti- 
ful can ugliness be defined. To the extent that the 
engineer is @ scientist, the use to which his dis- 
coveries shall be put does not concern him. But, 
it will be urged, the engineer on the human and com- 
mercial side designs and makes armaments for profit. 
And if he does, shall he not be credited with at least 
as much honesty of purpose as the politician who 
declares war and orders the guns? May he not be 
persuaded, profits apart, like the Archbishop of 
York, that “the Great War was a thousand times 
worth while” ? These are matters that have nothing 
to do with engineering per se, but with Man—the 
embodiment of creed and conscience. The engineer 
is in such matters exactly on a par with the rest of 
mankind, 

Again, the engineer is charged with some responsi- 
bility for the existing economic chaos. “ There 
should be a moratorium as regards scientific research 
and development,” said one preacher to the British 
Association. ‘‘ The world would have been a better 
place if the internal combustion engine had not been 
invented,” said another. “If it were not for the 
immense increase of automatic machines and of 
labour-saving devices we should not have the problem 
of unemployment,” says the Press. True enough, 
we should not. But the invention of a machine does 
not compel the use thereof. Let him who holds these 
views, return home, smash his lawn-mower and his 
wife’s sewing machine, and engage gardeners to cut 
the grass with shears, and seamstresses to hem by 
hand the household sheets. To rid the world of 
machines needs a change of attitude towards occupa- 
tion, a love of monotonous work for its own sake, a 
real desire for real work and not merely for the reward 
thereof. Que messieurs les assassins commencent ! 

Yet another view was often urged during the period 
of blackest depression, and still is sometimes heard : 
“¢ Tf our inventors were more fertile and our engineers 
more enterprising,” it is said, “they could intro- 
duce new industries in the distressed areas.”” But the 
man who writes thus can have little knowledge of 
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the real facts. It is not merely that the Englishman 
is essentially cautious and conservative, nor that the 
inventor is unduly optimistic—though these things 
are true enough. The whole legal system in this 
country is framed in such a way as to thwart the 
inventor who would create a new industry. Generally, 
the only way to proceed is by taking out a patent. 
This is of no use unless pirates can be restrained. 
To defend a patent, or to attack an alleged infringe- 
ment, involves incredible legal expense; and large 
firms, knowing this, will unblushingly copy an inven- 
tion, relying on the inability of the patentee to finance 
an attack. The Patent Office, having granted the 
letters patent, takes no further interest. Let me 
give an illustration of the course of a patent action 
from my own experience. ‘‘A” sued “B” for 
infringement. Each party immediately promised to 
indemnify his users against a demand for royalties 
if he lost. In the first court, after three weeks’ hear- 
ing, “A” lost. The case went to appeal and “ B” 
lost. “‘A’s”’ counsel, coming from court after the 
appeal, happened to meet the judge of the former 
trial. The judge asked how the appeal had gone. 
‘Your judgment was reversed, my lord,” was the 
reply. “‘ Ah,” said the judge, “I thought it might 
be; I could hardly understand a word about it!” 
“B” could not afford to carry the case to the lords, 
and, in fact, went bankrupt, so that his users received 
no protection from the indemnity. The case cost 
in all £30,000 ; more than half of which was incurred 
in trying to get a decision before a judge who admitted 
that he could not understand the technicalities. 
The costs were swollen by counsel, who pressed for 
juniors and introduced side issues, which, I thought, 
lengthened the hearing unnecessarily, and thus 
entailed too many “ refreshers.’”” There is no hope 
for the patentee in this country under such a clumsy, 
ineffective system ; but to change it will be difficult. 
It will be necessary to break through the resistance 
of a thoroughly case-hardened Bar, and engineers 
know what that.means. I believe that this Associa- 
tion is the only body with the necessary prestige 
and influence to produce the desired effect. I hope 
that this Section will urge the Council to take steps 
to bring about a reform that is so long overdue. 

But it is not only in the law courts that invention 
is penalised. In Government Departments and in 
some of the large firms the decision to adopt or to 
reject a new idea (as well as the reward to the inventor) 
is too often in the hands of men whose opinion on the 
subject is worth nothing; financiers, accountants, 
lawyers, and men with no scientific training. Many 
firms expect all new ideas to emanate from their own 
staff. If advised by their technical men to take up a 
particular invention, they will almost invariably 
reply, “Can’t you get round it ?”’—-which is an 
incitement to dishonesty difficult to withstand, but 
made easier to accomplish by the legal system already 
described. As an example of Government Depart- 
ments, the Board of Admiralty at once comes to 
mind. This body has many technical matters to 
decide ; - yet it is entirely composed of admirals and 
politicians, an arrangement which, at the time that 
Board was formed, was no doubt sound, but is it 
not now an anachronism ? 


ENGINEERING ASSOCIATIONS. 


It is an aphorism of political life that trusts and 
combines grow well in the shelter of tariff walls, and 
the protection afforded to various sections of the 
engineering industry by the war and since 1918 has 
certainly confirmed this dictum. Cement, tubes, 
steel, cables, instruments, electric lamps, and, to 
some extent, electric motors, are now controlled by 
associations of manufacturers, of which probably the 
Cable Makers’ Association and the Electric Lamp 
Manufacturers’ Association are the most powerful. 
The purchaser may not now buy where he likes, nor 
is there any competition to regulate prices auto- 
matically. The individual firms have little control 
over prices, and I have known instances where goods 
orders from one firm have been supplied by another 
without the courtesy of a reference to the purchaser’s 
wishes. 

The avowed object of these Associations is to 
standardise and to maintain the quality of the goods, 
and to eliminate unnecessary duplication of adminis- 
trative work, wasteful tendering, and unfair price- 
cutting. It is asserted that such co-operation must 
benefit the buyer by reducing overhead charges, thus 
enabling the maker to supply as good an article at a 
lower price, with a fair margin for research, for develop- 
ment, and for profit. 

It may be argued that such organisations are the 
work of financiers and commercial men, and have 
nothing to do with engineering. But that is not 
always true, for in some instances engineers are 
largely responsible both for their formation and 
management; and where it is true the engineer 
suffers from their mistakes. The subject also has a 
special interest for this Association, since in his 
Presidential Address to Section G at York, Professor 
Miles Walker insisted that a cure for the present 
economic chaos could be found in a world governed 
by engineers. The Associations are a test of that 
theory. 

It will be agreed that the objects in view (as ex- 
pressed above) are both laudable and logical, but it is 
fair to ask whether those objects are, in fact, achieved 


It is clearly difficult to strike a balance between the 
desire to achieve those ends and the opportunity to 
benefit by the elimination of competition and the 
helplessness of the buyer, who has no remedy but by 
a question in the House of Commons. 

There is, however, another side to the activities of 
some of these associations, which from the national 
point of view is perhaps more disquieting. I mean 
the discrimination against the home market in favour 
of the foreigner. In some instances, it is theoretically 
possible for an agent abroad to import British goods, 
re-export them to Britain, and sell them there at a 
good profit against similar goods that have not made 
the double journey. I heard of an Egyptian who 
played this cunning game until his supplies were 
stopped. What offence has the poor Briton com- 
mitted that he should be so heavily penalised by his 
compatriots ? Heaven forbid that I should do any- 
thing to fan the flame of economic nationalism, but 
it does seem reasonable to ask that an Englishman at 
home should be allowed to buy from an English firm 
at as low a price as a foreigner abroad. Do not manu- 
facturers always owe something to the country in 
which their industry is carried on, and will they not 
in return resist the temptation to squeeze the inhabit- 
ants of the very State which, by its protective tariffs, 
has rendered their monopoly possible ? 

It is certain that no trade combine can continue 
to operate unchecked in England unless informed 
with a spirit of reasonableness that is self-commend- 
ing. There is nothing that the Englishman hates 
more than misused private power. He would not 
have it from King, Barons, or Church; and if he 
once believes that he is being driven by a trade 
organisation, he will insist either upon State inter- 
ference or a democratic constitution for the offending 
body. The only tyranny to which he will submit is 
one that is self-imposed, because he thinks that it can 
be ended when he pleases. It is certainly desirable 
that those who direct the activities of trade associa- 
tions should be well acquainted with “ 1066 and All 
That.” 

It would be very unjust if any of these comments 
were regarded as applicable to the Electrical Research 
Association. That body only concerns itself with large- 
scale investigations of electrical engineering problems. 
It has nothing to do with sales or prices. It has carried 
out, and honestly published, a vast amount of original 
work at a great cost to the industry and a very small 
cost to the nation. The ‘‘ Buried Cables’ Report 
alone has saved the nation literally thousands of 
pounds, and England is exceedingly fortunate in 
having a voluntary body working so consistently in 
the public interest. It is a strange psychological 
phenomenon that some of those engineers who loyally 
aid this beneficent organisation are also among the 
supporters of trade associations pursuing a different 
policy. 


CONCLUSIONS. 


This brief investigation of the relations between the 
engineer and the nation points to the necessity for 
certain reforms. Of these, the first is the provision 
of some body with statutory powers to define the 
qualifications and status of those who may use the 
title Civil Engineer, Mechanical Engineer, Electrical 
Engineer, &c., to prevent unqualified persons from 
jeopardising life and to check unprofessional conduct. 
At present, the three great Institutions try to fulfil 
that réle, and the Institution of Consulting Engineers 
has also done its best. But as none of these bodies 
has statutory powers, the rules that they frame cannot 
be enforced. The late Professor S. P. Thompson 
told me that when he was President of the Institution 
of Electrical Engineers, he found it his duty to call 
the attention of a certain member to flagrant breaches 
of the professional code. The member did not reply, 
but continued his naughty conduct. Dr. Thompson 
then tried to make his protest libellous by repeating 
the charges on a post-card. To this he received the 
following answer :—‘‘ Dear Prof. Thompson, I 
think it is now time that this correspondence ceased. 
—Yours, &c., In the face of such bravado, 
what can one do? The answer is that, by means of 
an organisation that has grown up in one generation, 
the medical fraternity has progressively improved the 
standard of qualification, and has earned the nation’s 
gratitude by getting rid of humbugs, charlatans, and 
quacks. The engineer asks for a similar recognition 
and a like opportunity. But the medical profession 
and the Bar have also achieved a measure of immunity 
from liability for which the engineer does not ask, 
believing that therein temptation may be lurking 
amid the slime of self-interest. 

The second reform is the proper representation of 
science upon all governing bodies in industry, and 
upon all technical departments in the State. Here 
I think this Association can do the nation a service 
by passing a resolution asking for more adequate 
representation on the Board of Admiralty and similar 
State bodies. I should like to see a small committee 
of this Section appointed at this meeting to explore 
the matter further. 

A third reform, dependent to some extent upon the 
first and second, is some machinery which in technical 
matters will prevent the engineer from being over- 
ruled by the commercial man. This is a very difficult 
subject, but at least a beginning could be made with 
Government and municipal undertakings, where the 





citizen should run risks of life or health to save trouble 
or expense to a trading department. The County and 
Borough Councils have the remedy in their own 


hands. On engineering questions, the engineer 
should always have the last word. 

The fourth reform is a drastic alteration of the 
patent procedure in the law courts. Here, again, I 
think, ‘this Association should help by recognising 
the existence of this evil and recommending that a 
Royal Commission be appointed to investigate the 
subject at once. 

The fifth reform concerns the trade associations, 
and can only take the shape of a suggestion. To 
obviate unpleasant suspicions, and to enable these 
bodies still to carry on that part of their work which 
is so beneficial to the nation, I would most strongly 
advise them to make their councils fully representa- 
tive of all the three interests, viz., makers, con- 
tractors, and buyers. I think that if they fail to do 
this, they will slide by degrees into a slough of self- 
interest, until questions in the House of Commons or 
the advent of a Socialist Government leads to State 
interference with their organisations. 

Finally, there is the question of the general pro- 
fessional code of the engineer. The only conclusion 
possible is that the existing conditions of training are 
lacking in some essential factor. The modern curri- 
culum, both in school and university has become so 
crowded, the teaching so vocational, and the objects 
so material, that a real perspective of life is impossible. 
Youths and maidens sail away from the university 
with excellent intellectual training, but with no sheet 
anchor to which they can trust in distress. This is 
true of every faculty : of arts as well as of science and 
medicine. The result is that when they meet a strong 
current of self-interest, they drift helplessly, and we 
see them exhibiting that unsocial behaviour of which 
I have given so many instances. The remedy lies 
in the hands of parents and of those who control 
educational institutions: it is urgent and of national 
importance. I commend its consideration to the 
Board of Education, the Committee of Vice-Chan- 
cellors, and to the members of Section L. British 
engineers have in the past earned a great reputation 
for reliability and straight dealing. This is a national 
asset of real value; which can only be maintained 
if, as in our national games, we continually place 
integrity before personal advantage. 








SIXTY YEARS AGO. 





Srx years or so after the Government of this country 
took over the systems of the original telegraph companies, 
the new department of the Post Office, in whose hands 
the lines had been placed, was still able to boast that it 
was earning a profit. On the surface everything seemed 
to be satisfactory but some specially informed Members of 
Parliament were not content and secured the appoint- 
ment, in March 1876, of a Select Committee to inquire 
into the organisation and finances of the Telegraph 
Department. In our issue of September 22nd 1876 we 
reviewed the Committee’s report which had just been 
published. We described it as little more than a con- 
tinuous record of mismanagement in which almost every 
paragraph pointed out a defect—although apparently 
without suggesting anything very helpful by way of 
remedy. We learn from our article that in 1869 it was 
estimated that to buy up the companies’ existing systems 
would cost £7 million but that by 1876 the total expendi- 
ture under this head had reached over £10 million with 
the account still unclosed. The popularity of the tele- 
graph had undoubtedly increased since the Government 
took over the lines. In 1869~70 six million messages 
had been telegraphed. In 1875-76 the number rose to 
twenty million. Nevertheless the finances of the system 
had shown a relative deterioration. Thus in the last year 
of the companies’: ownership the revenue had been 
£100,000 and the working expenses £62,000. Six years 
later the revenue had risen to £1} million but the expenses 
had bounded up to over a million. On the equipment 
and staff side the companies employed 534 persons to 
look after 80,000 miles of wire and 10,000 instruments. 
In 1876 the Post Office was employing 590 people to 
serve 63,000 miles of line and 12,000 instruments. It 
would appear that like the armies of certain petty German 
States in which there were more officers than men the 
Post Office Telegraph Department was overburdened by 
officialdom. We recorded that every divisional engineer 
had under him, on the average, five superintendents, 
each superintendent exercised his authority over two and 
a half inspectors and each inspector had control over 
three and a half linesmen. The gross result was that there 
were 248 officers to supervise 350 linesmen. There were 
officers who could hardly say what their duties were while 
there were others who knew well enough what they ought 
to do but who could not find the time to do it in because 
they were constantly occupied in writing reports. Some 
idea of the extent to which the system was being clogged 
by its own organisation is revealed by the fact that no 
divisional engineer was allowed to spend more than 30s. 
a week on labour without a special order from head- 
quarters. In 1875 the head office issued 465 such orders 
of which only 136 were for sums exceeding £10. 








Tue Physical Society announces that the eighth annual 
Craftsmanship and Draughtsmanship Competition will be 
held, as usual, in conjunction with its annual exhibition of 
scientific instruments and apparatus in January next. 
Competitors must be in the regular employ of a firm or 
institution which will be exhibiting or has exhibited at 
least once during the previous three years, and which has 
been invited by the Organising Committee to enter its 








without detriment to the community as a whole. 





evil is very pronounced. It is not right that the 


employees for the competition. 
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The Rangoon 


Tidal Model. 


_—— 


YE recently printed in these columns a statement 

issued by the Commissioners for the Port of 
Rangoon in May last referring to the reports made 
by the Commissioners’ consulting engineers, Sir 
Alexander Gibb and Partners, following on the com- 
pletion of the tidal model experiments begun under 
their direction in 1932. In this statement* the Com- 
missioners announced their decision, at which they 
had arrived after considering the engineers’ report, 
not to embark upon a programme of dredging on the 
Outer Bar, as indicated by the engineers, which would 
involve a considerable burden upon port funds, but to 
adopt a policy which in effect envisages the future 
development of the port to deal expeditiously with 
vessels drawing not more than 28ft. of water. 

By the courtesy of the Port Commissioners and of 
Sir Alexander Gibb and Partners, we are able to give 
hereunder a description of the very interesting tidal 
model—see page 290—with which the exhaustive 
experiments were made, as well as a summary of 
the two principal reports made by the engineers. 

Rangoon, the capital and chief port of Burma, is 
on the Rangoon River, 25 miles from the sea. It deals 





the whole regime of the river, accompanied by con- 
tinuous erosion of the banks, most noteworthy at 
Elephant Point, where the right bank has been 
eroded to a depth of 1} miles. 

On both flanks of the river, at its embouchure into 
the Gulf of Martaban, there are extensive alluvial 
deposits which stretch for miles into the gulf in the 
form of a submerged declining plane. The crest of 
this plane constitutes what has come to be known as 
the Outer Bar of the Rangoon River. Latterly, the 
principal problem in the maintenance of access to the 
port has been this bar. As a result of the natural 
seaward growth of the Irrawaddy delta, the navigable 
channels over the bar have been gradually deteriorat- 
ing for some considerable time, but it was not until 
recent years that the bar began to exert a limiting 
influence on the draught of vessels. In 1884 there 
was a fairly stable channel of about 20ft. minimum 
depth. By the end of 1931 there was a large shoal 
area about 3 miles in breadth carrying less than 12ft. at 
L.W.O.S.T. Since the average rise above L.W.O.S.T. 
at this place is 21ft. on spring tides and 16ft. on 
neaps, and the largest vessels trading to Rangoon 
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FiG. 1—PLAN OF RANGOON TIDAL MODEL 


with over 90 per cent. of the overseas trade of Burma ; 
it is one of the largest passenger ports in the world ; 
and it is the centre of a great inland transport system 
involving about 1000 miles of navigable waterways 
on the Irrawaddy River and its branches. The 2000 
miles of Burma railways are centred on Rangoon, and 
practically the whole of Burma, with its area of 230,000 
square miles and population of 13,000,000, forms the 
hinterland to the port. By the overland trade route 
its influence extends into Western China. The 
exports for which Burma and Rangoon are noted are 
rice, timber, lead, zinc, and oil, the annual value in 
normal times being about £25,000,000. Before the 
present depression the average ocean-going tonnage 
entering the port was 4,213,000 tons, and the sea- 
borne trade 5,559,000 tons. The prosperity of Burma 
is thus dependent to an exceptional extent on the 
maintenance and prosperity of the Port of Rangoon. 

The Rangoon River forms the most easterly outlet 
of the Irrawaddy, but has also an independent exist- 
ence. The Pazundaung and Pegu rivers join the 
Rangoon River just below the city, and have con- 
tributed to the formation and growth of the Hastings 
Shoal, which has until recently been the dominant 
consideration in the navigation and conservancy 
problems affecting the port. Concurrently with this, 
however, there has been an apparent deterioration of 








* THE ENGINEER, June 12th, 1936, p. 627. 


draw 30ft. laden, the position was clearly unsatis- 
factory and the future uncertain. 

The situation was carefully studied by the Com- 
missioners’ chief engineer and the consulting engi- 
neers ; hydrographical and engineering surveys were 
made, and various schemes for the solution of the 
problem were considered. On the advice of the con- 
sulting engineers, the Commissioners decided, in 
December, 1931, to construct a tidal model of the 
estuary in order to ascertain the causes of the deterio- 
ration of the bar channels and the best means of 
rectifying the position. The model was made under 
the direction of the consulting engineers and housed 
in a building in the occupation of University College, 
London. The tests began in the autumn of 1932, 
and were concluded in the summer of 1935. 

Before and during the continuance of the model 
experiments steps were taken to supplement the 
hydrographic information already available in regard 
to several matters, including :— 

(a) Analyses of the silt content in the tidal 
waters of the Gulf of Martaban, by observations at 
various depths, at all states of tide and at the 
different seasons, and at various distances up to 
20 miles from the shore. 

(6) Similar analyses of the silt content in the 
lower Rangoon River at points between Ahlon 
Shoal and Elephant Point. 

(c) A comprehensive and detailed study of both 





the direction and speed of the tidal currents in 
the lower Rangoon River and in the gulf in all 
conditions of season and of tide. 

(d) A series of simultaneous and continuous tide 
gauge readings to trace the progress of the tidal 
wave up the gulf and up the Rangoon River. 

(e) Dredged samples of the materials forming the 
bar and the other silty deposits in its neighbour- 
hood. 

(f) Samples of the sand forming the various 
shoals and banks, both in the harbour proper and 
at the mouth of the river. 

(g) The composition of the material being 
eroded at different points on the west or right bank 
of the lower Rangoon River above Elephant Point. 

(h) Surveys of the Eastern Channel and of the 
China Bakir entrance. 

(i) Echo - sounding surveys of the 
Channel and of the outer bar area. 

(j) An interim report of the hydrometrie survey 
giving more complete and reliable gaugings of up- 
land water than were previously available. 


Eastern 


DESCRIPTION OF MODEL. 


The area included in the model is shown in the plan 
(Fig. 1). It is larger than the portion primarily under 
investigation. The inclusion of the Gulf of Martaban 
out to the 6-fathom line and the extensions east and 
west of Rangoon River was designed to eliminate the 
immediate unnatural disturbances caused by the tide- 
generating machinery and by the existence of 
restricted and artificial bounds to the sea. The 
inclusion of the Rangoon River up to Rangoon was 
necessary to control the main source of upland water 
and allow for study of the interaction between the 
upper and lower river. The full effect of the various 
rivers up to the limit of tidal influence—in the case 
of Rangoon River, 30 miles above the city—was 
provided for by means of proportioned “ labyrinths.” 

The scales adopted for the model were :— 


Horizontal, 1 : 8068 or 9in.=1 sea mile. 

Vertical, 1 : 192 or #in.= lft. 

Vertical exaggeration in model = 1 

Time, +/ 192 : 80681 : 583. 

Ratio between current velocities in the 
and the actual velocities is 1 : 17 192=1: 13-85. 

Ratio between settlement of silt in the model and 


8068 » 4/199 —3-04: lL. 


2 42. 


model 


the actual settlement is 


Tidal period between two successive high waters 
= 76 sec. 

One day =about 24 minutes in the model. 

One year=about 15 hours in the model. 

A week’s running of the model=approximately 
ten years. 

The bed of the model was originally formed of sand 
of a type shown, by microscopic examination of 
numerous samples from the bed of the Rangoon River, 
to represent adequately the characteristics of the 
Rangoon sand. The banks where subject to erosion 
were formed of a composition of sand and clay found 
by experiment to erode approximately in a similar 
manner and rate to actual experience. Different 
coloured sands were used for the banks of various 
parts of the river system to establish the source of 
materials forming shoals and bars. The use of 
naturally coloured sands for this purpose was imprac- 
ticable owing to the difficulty of finding natural 
sands differing in colour but similar in size, density, 
and weight. An artificial permanent colouring agent 
was evolved that did not materially affect the size, 
weight, or nature of the grains of sand. The differ- 
entiation of the erodible materials was modified later 
in the experiments, as will be seen from what follows. 

The effect of the tides was obtained by immersing 
a plunger measuring 15ft. by 2ft. into a tide box. 
The tidal variation between springs and neaps was 
reproduced by epicyclic gearing, which automatically 
varies the length of the stroke. In the Gulf of 
Martaban there is also a pronounced diurnal variation, 
and a smaller plunger, 15ft. by 4in., running at half 
the speed of the main plunger, reproduced this. The 
tides, it will be noticed, were generated up and down 
the Gulf of Martaban at right angles to the Rangoon 
River, and not, as has usually been the case in tidal 
models, in line with the river flow. 

Two tanks were provided for the supply of silt- 
laden water to the model, one for sea water and the 
other for river water. The infusion of silt into the 
river and sea water respectively was controlled 
mechanically and varied between the dry and wet 
seasons. In the earlier experiments different coloured 
silts were used for the river and sea in order to 
ascertain their relative effect on the outer bar. The 
accelerated precipitation of silt necessary in order to 
harmonise with the vertical exaggeration in the scale 
of the model was secured by the introduction of an 
alum solution into the sea water. 

The seasonal variations in the flow of upland water 
from the different rivers was electrically and auto- 
matically controlled from the generating machinery 
so as to give alternately a six-monthly dry-weather 
flow and a six-monthly monsoon flow. Over a long 
period this very fairly represents actual conditions. A 
set of automatically controlled electric fans was also 
installed to reproduce the wave action in the gulf 
typical of monsoon conditions. 

The principal points in which this model shows 
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some departure from previous tidal models are :— 

1. At the time of its construction it was the 
largest tidal model yet attempted. 

2. The propagation of the tides in the estuary 
at right angles to the outflow of the river. 

3. The use of erodible banks. (In previous 
models banks of rivers and estuaries have been 
formed of rigid materials.) 

4. The use of different coloured sands and silts 
and, in the later stages, of chemical distinctions. 

5. The special arrangements to produce diurnal 
variation. 

6. The automatic control and variation of upland 
water as between monsoon and _ dry-weather 
periods. 

7. The variations in silt content 
monsoon and dry-weather periods. 

8. The automatic variation of the discharge 
weir in order to maintain a constant mean sea. level. 


as between 


Proor or AccuRACY OF MODEL. 


The three fundamental questions which, it was 
hoped, would be solved or, at any rate, elucidated by 
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Figs. 2 and 3 portions of the chart survey of 1932 and 
the survey of the model at 1932 after it had been run 
for a period corresponding to 1875-1932. 

A comparison of the hydraulic phenomena afforded 
by Nature and the model respectively showed that 
the tide curves agreed in the three critical points, viz., 
range, rate of rise and fall, and rate of travel ; while 
the float traces, both as to speed and direction, showed 
that adverse effect of artificial factors and unnatural 
restrictions in the model had been overcome. Volu- 
metric comparisons of accretion over the outer bar 
showed a fairly close correspondence between the 
model and the information available from actual 
survey records. The difference between actual and 
model results of siltation was about 15 per cent. The 
accuracy of any model is governed by mechanical 
efficiency, on the one hand, and the accuracy of the 
data, on the other. An overall mechanical efficiency 
of 90 per cent. is as high as can be expected, and the 
accuracy of the hydrographic and physical data on 
which the model operation was based is probably less 
than 80 per cent. 





The marked increase in the rate of accretion on the 
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succeed in reproducing actual conditions is in the 
Eastern Passage, which in the model has consistently 
tended to fill up. The mechanical maintenance of 
deep narrow cuts or pockets in a river bed is a matter 
which presents difficulties in any hydraulic model 
with an exaggerated vertical scale, and especially 
where a heavy silt content is also in existence. 
Furthermore, the existence of a deep cut in a position 
at right angles to the main tidal stream and silt 
drift in the gulf appears to be an unnatura! condition 
of affairs, and it is probable that the model has 
merely accelerated the deterioration of the Eastern 
Channel that is actually occurring in Nature. 
Fortunately, the crucial area in this model—the outer 
bar—was free from this particular difficulty of repro- 
duction. 


INVESTIGATION OF THE ORIGIN OF SILT ON THE 


OvuTER Bar. 


Experiments with echo sounding equipment on the 
outer bar have shown that the bar consists of an 
uneven, firm lower bed (now known to be compact 
silt and mud), covered in unequal thicknesses by an 
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the exhaustive hydrographic survey and the model 
experiments were :— 
1. What is the actual state and nature of the 

Outer Bar ? 

2. What are the causes of this state, and what 
are the factors regulating the regime in this area ? 
3. What is to be done to safeguard the future ? 

It was first of all necessary, in order that reliance 
could be placed on the results that might ultimately 
be indicated by the model, to prove that it was a 
sufficiently close reproduction of natural conditions 
to justify reliance on the phenomena shown by it. 
The model was therefore moulded to correspond with 
the survey of 1875, at which date the first reliable 
survey had been made of the river and gulf. Four 
separate runs were made with it for the purpose of 
proof. These were :— 

Run I.—1875-1932, with surveys at 1897, 1910, 

1932. 

Run IIT.—1875-1932, with surveys at 1897, 1910, 

1932. 

Run III.—1897-1932, with surveys at 1910, 1932. 
Run IV .-—1875-1932, with surveys at 1910, 1932. 

The first run was mainly experimental in character, 
the chief difficulties to be overcome being those con- 
nected with the problem of silt and the great varia- 
tions between monsoon and dry-weather flow. In 
no other tidal model had the difficulty presented by 
vast quantities of silt, as carried by the Rangoon and 
Irrawaddy rivers, had to be overcome. Further 
experimental work carried out in the course of the 
third run eventually solved the silt problem. The 
reason for this run being started at 1897 was that the 
more material changes in the outer bar date from 
years subsequent to 1900. 

Run No. 4 was in no way intended as a check on 
the correctness of the model operation, which had 
been established by the previous runs. This run was 
carried through on the same basis as those which 
preceded it and exactly the same tests and surveys 
were carried out. Its main purpose was to embody 
and confirm the methods of chemical investigation 
of the sources of silt deposited on the outer bar 
which had been evolved during the third run. 

Comparison of the Commissioners’ survey charts 
of 1910 and 1932 with the corresponding tidal model 





surveys shows general similarity. We reproduce in 



















































































‘ 


CHINA BAKIR: = 
ES SFLATS 











Fic. 3—SURVEY OF MODEL 1932 


bar subsequent to 1910, which has occurred in Nature, 
was well reproduced in the model. This accretion 
appears to consist almost entirely of a blanket of fine 
silt overlying firmer material which formed the bar 
surface at the time of the 1875 survey and which 
appears to have remained almost unchanged since. 
At one time this underlying material, the varying 
levels of which were determined by echo sounding, 
was believed to be compact sand. Subsequently 
it was definitely established that the bottom is 
everywhere silt and mud, soft on top and of increasing 
compactness with depth. 

The following table shows the average depth of silt 
accretion shown by actual surveys and the model 
respectively from 1875 :— 











Silt deposition on the Bar over 
an area of 20 sq. sea miles. 
1875 | 1910 | 1982 
| 
Actual average depth of | ft. in. | ft. in. 
siltinfet  .. .. ..| O | 3 2 | 6 2 =100% 
| 
Model depth in feet .. 0 | 2 8 | 5 3 =85% 


| 








The only material point in which the model did not 
















































































































FIG. 2—CHART SURVEY 1932 


overlying blanket of very soft material, presenting a 
more or less even surface. This blanket varies from 
2ft. to 8ft. or 10ft. in thickness and consists of very 
fine soft mud. It appears probable that the recent 
growth of the bar has been almost wholly due to 
increased deposits of this material. The experi- 
ments made to determine the origin of this mud or 
silt are of great interest. An attempt was made to 
do this by making use of different coloured sands and 
silts deriving from the several possible sources, e.g., 
tidal silt from west of the China Bakir; the several 
rivers, China Bakir, Rangoon, Pegu and Sittang ; 
and from the erodible bank of the Rangoon River. 
The initial experiments were not altogether satis- 
factory and the results were inconclusive. Later, 
two types of silt were found which were mechanically 
similar, and reacted equally to the hydraulic regime 
of the model, but had different chemical compositions, 
one containing a considerable proportion of titanium 
dioxide from which the other was free. A further 
distinction was afforded by introducing Prussian 
blue in some of the silts. From the results of these 
experiments the following general conclusions 
emerged :— 

1. The general travel of silt in the Gulf of 

Martaban is from the west to the east. 

2. The effect upon the outer bar of silt issuing 
from Rangoon River is small. 
3. The general make-up of the bar is at least 

75 per cent. from west of the China Bakir, i.e., 

Irrawaddy silt, with possibly up to 10 per cent. 

China Bakir silt and 15 per cent. from Rangoon 

River. 

This general easterly ‘“‘set” was further cor- 
roborated by the almost invariable ultimate destina- 
tion of both floats and colour matter, coming out 
of the Rangoon River, on to the Eastern Flats and 
towards the Sittang River. 

Among other matters investigated by means of 
the model were the progressive changes which have 
been produced in the tidal streams over the bar by 
changes in the mouth of the Rangoon River. From 
the results obtained the following tendencies were 
apparent :— 

1. In the river there was a slight tendency to 
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an increased ebb velocity, accompanied by a 
decreased flood velocity. 

2. Over the bar there was a slight tendency 
to a decreased ebb velocity, accompanied by an 
increased flood velocity. 


Bank EROsION. 


One of the innovations introduced into the Rangoon 
model was an attempt to reproduce naturally the 
changes in the lines of the banks. On certain sections 
of the Rangoon River erosion has frequently amounted 
to about 100ft. per year over long periods, and the 
method of fixed vertical banks hitherto adopted in 
models introduced in such a case an unnatural 
factor which it was desirable to eliminate. A mixture 
of material for the banks was devised which allowed 
the erosion to proceed systematically; but the 
slopes failed to maintain the extreme steepness 
required. In the last two runs of the “ proof” 
experiments an artificial method of erosion at 
Elephant Point was introduced in order not to pre- 
judice the silt observations. In moulding the western 
bank of the river a special clay was used that resisted 
erosion, but was capable of being cut back regularly 
to conform with the natural changes, the equivalent 
amounts of silt and sand being introduced at short 
intervals at the appropriate tidal periods and in the 
proportions indicated by the information available 
as to the composition of the bank material. 


CONCLUSIONS FROM “ PRooF”’ EXPERIMENTS. 


The foregoing summary of the results of the 
preliminary or proof runs of the model showed, as 
we have already indicated, that the soft mud over- 
lying the older and more compact material of the 
outer bar is a growth of the past thirty years and 
is comprised, for all practical purposes, of Irrawaddy 
silt, z.e., silt from sources west of the Rangoon River. 
Neither the Rangoon River silt nor the Sittang 
silt plays any material part in its formation. These 
conclusions are of fundamental importance to any 
study of the measures to be taken for the solution 
of the problem. Prior to the model experiments 
many authorities believed that a large part of the 
Rangoon silt went to swell the volume of the outer 
bar. The consulting engineers, in their interim report 
to the Commissioners on the conclusion of the 
1875-1932 runs, stated, in reference to this matter of 
the origin of the bar silt, that, after repeated checks 
of all the factors, they accepted the results as con- 
clusive. In this matter, their findings confirm the 
views as to the origin of the silt which have always 
been held by the present chief engineer to the 
Commissioners. 


Trmat Move. INVESTIGATION OF THE FUTURE. 


We now come to the series of experiments carried 
out with the Rangoon model to explore the probable 
natural evolution of the river from the date of the 
1932 survey up to the year 2015 and to test the possi- 
bility of artificial remedial measures. This series of 
experiments was begun in November, 1934, and the 
model was run periodically until July, 1935. The 
results of the tests are described in the final report of 
the consulting engineers placed before the Port 
Commissioners in April, 1936. 

The technique of the later runs of the model did 
not materially differ from that already described, 
except in regard to the reproduction of the erosion 
of river banks and the composition of the sea bed 
in the model. To overcome the difficulty that the 
actual rate of erosion of the river banks above 
Elephant Point could not be accurately forecast in 
these runs into the future, the following procedure 
was adopted. In the first of the main predictive 
runs the bank at Elephant Point was artificially 
cut back at half the average rate that had actually 
obtained between 1910 and 1932. During the final 
run the rate of erosion allowed for was at the average 
rate that obtained between 1875 and 1932. This 
was about ten times the magnitude of the former. 
It was considered that the truth must lie somewhere 
between these limits. But the experiments have 
clearly proved that erosion at Elephant Point does 
not have the marked effect on the outer bar that was 
generally assumed, and is, in fact, only a minor 
factor in the problem. 

In the early runs the sea bed in the model had been 
moulded with clean sharp sand which was considered 
likely to represent the state of the bed in 1875. 
Further investigation by the Rangoon port survey 
department showed that in 1875 the sea bed in 
the vicinity of the bar would have been mainly 





silt as it now is. In starting the predictive runs, 
therefore, the sea bed of 1932 was successfully repro- 
duced in silt. 

The main predictive runs covered a fifty-year 
period, 1932-1982, with a break at 1951. The model 
was also operated up to the year 2015, the effect 
being accelerated by exaggerated doses of silt during 
this further period. 


INDICATIONS AFFORDED BY THE MODEL. 





The principal points noted from the predictive 


runs of the model were : 

(a) Progressive and steady growth of Eastern | 
Grove Flats. 

(6) Increasing tendency of the river to adopt 
the more southerly course that was already begin- 
ning to develop in 1932. 

(c) Progressive deterioration of the Eastern 





Channel until in 1982 it no longer exists as a 
channel. 

(d) Widening of the middle bank as the western 
shore recedes. 

(e) Slow, but steady, increase in the China Bakir 
Flats. 

(f) Sandy shoals developing to the southward 
of Elephant Point, corresponding to the East and 
West Swatch banks in nature. 

(g) The distance between the 18ft. contours in 
the civer and those in the gulf did not appreciably 
change during the period under study. 


The 2015 year experimental run indicated a 
further development of some of these tendencies. 
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Fic. 4—SURVEYS OF THE MOUTH OF RANGOON 
RIVER 


Generally, from the point of view of the approach 
channel to the port, the position in 1982 was shown 
by the model to be certainly not worse than it was 
at the date of the report, and the state of the outer 
bar was no more serious or more threatening than in 
1931-2. 

The consulting engineers, in their final report, 
make the following comment on the conclusions to 
which the model experiments point. ‘It is not 
necessary,” they say, “ to accept these results blindly. 
Consideration of some of the factors which have 
always been at work, but which have not been so 
obvious until elucidated by the model, will show 
that there are sound reasons for the above conclusions. 
The most noteworthy and satisfactory development 
is perhaps the eastward swing of the main channel, 
because in many ways this offers the most promising 











conditions for navigation in the more immediate 
future. 

“The principal factor governing the tendency 
of the Rangoon River to flow more southerly, instead 
of swinging sharply to the west, is the’ growth of 
Eastern Grove Flats. When these are submerged 
in the higher stages of the tide, the set of the ebb 
stream out of the Rangoon River is south-westerly, 
following the general direction of the ebb-tide currents 
in this portion of the Gulf of Martaban. As the 
Eastern Flats uncover, however, they become by 
about half-tide a barrier protecting the ebbing river 
current from the influence of the main stream in 
the gulf, and thus the river ebb is to some extent 
more capable of maintaining the natural southerly 
trend that the generally straighter course at the 
mouth involves. This, it will be realised, occurs 
at the stage of the tide when scour is most effective. 

“The Eastern Channel, according to the model, 
is doomed to disappear. Indeed, its continued 
existence in Nature for so long a period is surprising 
and not easy fully to explain; but recent surveys 
seem to corroborate the model results, and we feel 
that its deterioration is now likely to become more 
pronounced. As a channel of approach to the Port 
of Rangoon, it is not seriously to be thought of. 

‘The development of the swatch ways has recently 
come into prominence. According to the latest 
survey, the Western Swatch has or had 13ft. to 14ft. 
at low water, and the possibility of its becoming an 
approach channei to the port has been mentioned. 
From consideration of the model results, the develop- 
ment of a good channel in this position appears only 
to be temporary, as might be expected. The heavier 
material carried out of the Rangoon River on the ebb 
drops almost entirely to the southward of Elephant 
Point, and so forms the shoals through which the 
swatch ways are cut at the early stages of the ebb 
tide. But the whole coast line is moving seaward 
in a normal deltaic manner, and while the swatch 
ways may be a continuing feature, they will not, at 
least according to the model results, ever provide a 
permanent channel.” 

Summing up the results of the experimental work 
and research as to the future of the Rangoon River, 
the consulting engineers say: ‘‘ The river, and par- 
ticularly the area of the approach channels, must 
inevitably go through cycles of change. The Rangoon 
River is bound to exhibit the meandering tendencies 
common to alluvial rivers. Our experimental work 
shows that its present phase is one of straightening 
from the highly sinuous stage of 1875 to a relatively 
straight alignment. In due course, this will break 
down and cause a repetition of the 1875 stage, slightly 
further to the west, and much further seaward. In 
the interim stages of such changes, when the channels 
are adjusting their positions fairly fast, they are more 
indefinite, and show varying degrees of deterioration. 
We are now in an interim stage. The next major 
change should be rather toward improvement than 
the reverse. In saying this, we assume-—-as we 
must—that the fresh-water discharge of the Rangoon 
River and its tidal compartment will remain pretty 
constant ; and on this assumption it appears to us 
as a result of our investigations reasonable to expect 
the approach channels not to become materially 
worse than in 1932; but possibly not for a consider- 
able period, if ever, to become again as clearly defined 
or as good as in 1875.” 

We reproduce in Fig. 4 a chart of the model survey 
of the bar for 1982 after the run under maximum 
conditions of erosion above Elephant Point. For 
comparison, there are also reproduced in Fig. 4, to 
the same scale, parts of the Commissioners’ survey 
chart for 1932 and of Dawson’s survey, 1875. The 
deterioration that has taken place since 1875 is clearly 
shown by comparison of the 1875 and 1932 charts. 


PROBABLE Errect oF ARTIFICIAL WORKS. 


So far, the work carried out by means of the model 
which we have briefly summarised was confined to 
the elucidation of the future of the river mouth if 
left entirely to the operations of Nature. But, in 
addition to these investigations, experiments were 
made to learn what might be effected by artificial 
works, particularly by the construction of training 
works or by dredging along a suitably aligned channel. 
The description of these experiments, contained in the 
final report, is much too detailed to quote in full, and 
without reference to the large number of model 
charts illustrating the results obtained, a sum- 
marised account would be of little value. As to 
training works and revetments, the opinion of the 
engineers, based on the experiments, is that none of 
the alternative schemes tested would have any 
material or lasting effect on the outer bar as a whole. 
‘‘Even the most elaborate and costly system of 
training walls,” they say, “could not have a per- 
manent effect.” 


DREDGING. 


The model, as we have indicated, was also em- 
ployed to ‘‘ show whether, if dredging on the outer bar 
be possible, the resulting effect is likely to be beneficial 
or not, and whether permanent or merely temporary.” 
The location of the dredged channel through the 
outer bar in the model was chosen so as to follow the 
route that the natural channel seems to be tending 
to adopt, and then allow the natural scour to assist 
both the initial dredging and the maintenance of the 
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channel. 
ingly definite. 
cannot ordinarily do more than indicate tendencies, 
and enable alternative engineering schemes to be 
tried out at little cost and no risk. But within its 
limitations, a model is a scientific piece of apparatus 
of great value in research, and to its scientific con- 
clusions due weight must be given. Contrary to what 
might seem likely to an actual observer of the area 
of the outer bar, it appears that a dredged channel 
formed in the area, provided it is aligned to conform 
with the general run of the currents, will have a long- 
standing effect. So far as the model can indicate, 
the channel will by no means fill up as fast as dredged 
~-as has been suggested. The prospects for dredging 
are, in fact, more favourable than in many cases 
where it has long been successfully employed. It 
was clearly shown by the model experiments that it 
would be possible to have a dumping ground close 
at hand, that would not in any way threaten the 
dredged channel over the bar, or the river itself.” 


CONCLUSIONS. 
The consulting engineers state their conclusions 
on the investigations as a whole as follows :— 


(a) The Port of Rangoon is not threatened by 
eventual extinction. 
(6) In the ordinary natural course of events some 


limitation on the draught of the vessels using the | 


port will be inevitable unless rectification by 
artificial means is carried out. 

(c) There seems no reason to suppose that con- 
ditions should ever be materially worse than in 
1931. 

(d) In this respect it will not compare unfavour- 
ably with some of the most important ports, such as 
the Port of Calcutta. 

(e) If, however, the Port of Rangoon is to 
make certain of its future, some steps are advis- 
able to assist the efforts of nature to maintain a 
good channel. 

(f) Training works are not justified. 

(g) Some initial capital dredging and a not 
excessive amount of maintenance dredging would 


suffice to make reasonably certain of a satisfactory | 


and permanent approach channel. 


(kh) Assuming successful results from such dredg- 


ing, it should not be outside the port’s capacity to 
improve the channel and provide permanently a 
greater depth of water, if such were required and 
justified, than has been at any time regularly avail- 
able during the last thirty years. 

Finally, the engineers recommended the dredging 


of a channel across the bar having a bottom width of | 
The formation of the channel, to give an | 
increase in depth of 3ft., would mean dredging about | 


200 yards. 


3,000,000 cubic yards of material, in situ, and occupy 
four or five working seasons. The cost of the work, 
exclusive of expenditure on future maintenance 
dredging, is estimated at £247,000. The centre line 
of this proposed dredged channel is indicated on the 
sketch chart of 1932 reproduced in Fig. 4. 
Port COMMISSIONERS’ DECISION. 


THE RANGOON 


When the consulting engineers’ report was con- | 
sidered by the Commissioners in the spring of this | 
year particular attention was directed to the question | 


of dredging on the outer bar. In its physical aspect, 
the Commissioners doubted whether it was desirable 
to carry out, under the conditions existing, a dredging 
programme of such a magnitude. In regard to the 
financial implications of a dredging scheme, the | 
Commissioners, in the memorandum recently issued | 
by them to which reference has already been made, 
state that “it was clear to them, assuming that the | 
Rangoon River was likely to remain for a consider- | 
able time a natural channel of approach for vessels | 
drawing up to 28ft., that any programme of dredging | 
would benefit only a comparatively small percentage 
of the vessels which now use the port. The question 
was therefore whether there was suflicient justifica- 
tion for embarking upon a programme of dredging 
involving a considerable burden upon port funds 
which would have to be borne not only by the com- 
paratively small number in whose interests the 
improvements would be carried out, but also by the 
large majority who would not be affected by any 
increase in the available depth of water, as well as by 
general users of the port.... The Commissioners 
realised that there is a point in port development at 
which economical consideration must impose a limit 
upon the draught of shipping, and that the prosperity 
of the port might be prejudiced just as much by heavy 
charges as by physical obstructions. They decided 
therefore not to proceed with major dredging opera- 
tions over the outer bar.” 








A LARGE nugget of platinum, weighing 2345 grammes 
(75 oz. troy), has been found by a group of Soviet pro- 
spectors in the Kosynsk goldfield in the Urals. The group 
was looking for gold along the banks of the river when the 
find was made. The purity of the nugget has not yet 
been ascertained, but at prevailing world prices it is 
valued at about 5000 gold roubles. This estimate is based 
on the quotations for platinum in the usual form of small 
grains or scales, and no doubt the remarkable size of this 
nugget will greatly enhance its value. 











The dredging results were almost surpris- | 
““A model of this scope and scale | 


Welded Evaporators. 





Four evaporators constructed by G. A. Harvey and 
Co. (London), Ltd., of Greenwich Metal Works, 8.E.7, to the 
order of Tate and Lyle, Ltd., Plaistow, are claimed to be 
the largest welded pressure vessels so far made to 
Lloyd’s Class (1) Code. Designed for a pressure of 250 lb. 
per square inch on 11ft. diameter, they should be of con- 
siderable interest to manufacturers engaged in work of 
this kind, and we are indebted to Mr. H. B. Fergusson, 
the manager of G. A. Harvey’s heavy construction shops, 
for the following particulars. All four evaporators are 
very similar and it will suffice to describe No. 1, which has 
an internal diameter of 11ft. and a total height of 26ft. 9in. 
It is composed of two shells, each 10ft. 4in. high, a domed 
bottom just over 3ft. deep, and a domed cover of the same 
depth. The bottom shell is known as the Calandria 


shell at about 7in. from each end. There are 1792 tubes 
the two tube plates. 


plates, and each is welded round. A central, 2ft. 6in. dia- 
meter, tube, between the platés, is jin. thick. The thick- 





shell 1}in. 
| . 
corner radius. 
| longitudinal seam, the ends also being made from one 
plate. 


| mum width that can be rolled in England. 


| tical welds of the bottom and upper shells and three 
horizontal circular welds, one connecting the two shells 
|and the other two joining the top and bottom ends of 
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section, and has two tube plates, each in one piece and each | 
lin. thick, welded with fillet welds inside and out to the | 


of l4in. bore, No. 8 gauge, and 9ft. O4in. long, connecting | 
The tubes protrude fin. above the | 


ness of the Calandria shell is 1}in., and that of the top | 
The bottom and top dished and flanged ends 
|are lgin. thick, have an 8ft. radius of dish and a 12in. | 
Both shell plates are in one piece, with one | 


Before dishing and flanging, the plates for these | 
) ends had a diameter of 13ft. 54in. They were of the maxi- | 


There are five main welds on each vessel—the two ver- | 


was controlled by valves so that the temperature could 
be adjusted all the way round the seam. 

It was considered inadvisable to heat treat the whole 
| vessel in the work’s furnace, as the great weight of tubes 
in the Calandria section would have caused considerable 
distortion. Long experience with tube plates welded in 
shows that it is unnecessary to heat treat these plates. 
At the request of the insurance companies, lacing straps 
were omitted. The welded seams were all given a thorough 
hammer test with a 7 lb. hammer, at full swing, while the 
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| Fic. 2—GENERAL ARRANGEMENT OF EVAPORATOR 


| maximum test pressure was on, when no leaks developed 
| on any of the welded seams. 
| One or two details of manufacture may be added. The 
| edges of the flanges of the dished and flanged ends were 
| all machined to the same thickness as that of the shell on 
| which they butted. They were also machined to form a 
| double U joint to facilitate good exographs, a gap of }in. 
| being left at all welded joints to allow for good penetra- 
| tion at the centre. The flanges naturally had to be per- 
fectly round, so that they would machine truly to afford 


| this double U section. At least 4in. was planed off the 
| 
| 








FiG. 1—-COMPLETE EVAPORATOR 


the shell. The working pressure of the Calandria section 
of the vessel is 250 1b. per square inch, and the test 
pressure was 375 Ib. per square inch. The upper shell | 
and the two ends are subjected to 190 Ib. per square inch, 
and were tested to 285 lb. The weight of the completed 
vessel is 48 tons. All four vessels were completely fabri- 
cated in the shops and lifted 100ft. from the ground in 
Tate and Lyle’s new refinery at Plaistow. They were not 
only built to conform with Lloyd’s Class (1) Code for welded 
pressure vessels, but were also independently surveyed 
by the Vulcan Boiler and General Insurance Company, 
Ltd., to the A.S.M.E. Code. An illustration of one of the | 
evaporators is shown in Fig. 1, whilst a section with the 
leading dimensions is given in Fig. 2. 

Rather more than the usual number of test pieces of 
the welding were required as coupon plates were welded 
to both ends of the longitudinal seams. On each coupon 
plate the following tests were made :—One pull across the 
weld, two bend tests, one an inner bend and the other an 
outer bend, until the limbs were parallel, which gives 60 per 
cent. elongation of the outer fibres ; two Izod tests, one 
all-weld metal test. Four micros, and one macro were 
also taken. All the main seams were naturally X-rayed 
at the works, no inclusions, lack of penetration or the 
presence of porosity being allowed. 

The heat treatment of the longitudinal seams of the 
shell was a fairly simple matter, but that of the circular 
seams after the vessels were completed was difficult. 
A special gas ring was made on which the gas nozzles 
were placed about lin. apart, all the way round the 35ft. 
of seam, there being eight sections to each ring, with its 
own pressure, air, and gas supplies. The gas was made 
to impinge on a refractory concrete lining, which, when 
white hot, reflected the heat back on to the weld. The 
elements of four pyrometers were tack welded to the 
inside of the weld, and the readings were recorded 








every five minutes. Each of the eight gas ring segments 














Fic. 3—MICRO AND MACRO PHOTOGRAPHS OF WELD 


edges of all sheared plates, which were then planed to admit 
of a double U weld. After they had been drilled, the tube 
plates were machined truly to jin. less in diameter than 
the inside of the Calandria shells. To admit of the inser- 
tion of the tube plates, the shells had to be rounded up 
a second time after welding the longitudinal seams. 

The plates were all of the best 26—30-ton boiler quality, 
and the welding rods used were of a type that admitted 
of easy flotation of the slag, complete lack of porosity, good 
penetration, and ductility. They were devoid of any hot, 
short characteristic. liable to result in cracks when weld- 
ing thick plate. A heavy outer and inner layer of weld 
metal was always deposited to ensure good annealing of 


298 


THE ENGINEER 


Sept. 18, 1936 








the weld metal underneath. This heavy layer was after- 
wards chipped off when the welds were ground flush 
with the plates before the application of the X-rays. 

Altogether, about 1200 exographs were taken of the 
welding on the four vessels. Where an occasional imper- 
fection, such as a small piece of slag, had to be cut out of 
the weld, a stereo exograph of the intrusion was invariably 
taken, and in this way the distance in from either the 
inside or outside of the weld that had to be cut out to 
remove the intrusion was ascertained to within in. 
This avoided cutting holes completely through the vessel, 
a dangerous procedure which might result in cracks in the 
weld. 

All the weld specimens tested by David Kirkaldy and 
Sons and witnessed by inspectors were very consistent, 





as the following table shows :— 


now be called a wind tunnel. In reporting upon the results 
of this investigation, Dr. Goss set forth certain basic 
principles to govern the design of railway passenger 
equipment in order to minimise atmospheric resistance. 

‘“* T have been informed by one of the leading authorities 
in present-day aeronautics that the principles Dr. Goss 
laid down in 1896 are true to-day and are sustained by the 
results obtained from the use of more scientific instruments 
than were available to Dr. Goss in the early ‘nineties. 
It seems perfectly clear, therefore, that Dr. Goss originally 
formulated the principles governing the streamlining of 
airplanes and automobiles, as well as railway equipment. 

“As a result of Dr. Goss’s work a good deal of con- 
sideration was given by the railroad industry to stream- 
lining in the early ‘nineties. As pointed out by Mr. 
Sillcox, the Baltimore and Ohio Railroad Company made 


Tabulated Results of Welded Test Plates, tested by Messrs. David Kirkaldy and Sons. 


Bend tests. 


Ultimate 
strength 
across weld 
in tons. 


Section 
and 
Plate No. 


Vessel 
No. 30 per cent. 


Elongation parallel. 





a. No cracks 
b 





Bottom 


Bottom 


Bottom 
B 


Bottom 


a and b. 


Bent until 
limbs were 


No cracks 


slightly cracked 


All-weld metal. 


| 
Elongation! of area. | Fracture. | Density. 
Per cent. | Per cent. | 


Izod, 
feet-lb. 


53 


« 
52 


57} 
61 





62 
61} 








No cracks 





Bottom 
B 








Bottom 
Cc 





Top 
A 





Top 
B 





Bottom 
B 





Bottom 
Cc 


The macro and micro pictures are reproduced at 
approximately half size. 

In Fig. 3 A is a macro x 1-5 diameters across the weld 
of 1#in. plate; B, a micro x100 diameters taken in 
the plate itself lin. away from the weld; C, a micro 
x 100 diameters taken jin. away from the edge of the 
weld; D, a micro x 100 diameters taken at the junction 
of the weld with the parent plate ; and E, a micro x 100 
diameters on the weld metal itself. 

Owing to the high working steam pressure on the shells 
of these evaporators, every precaution was taken in the 
design by Tate and Lyle’s engineers to ensure safety, 
while the constructional work carried out in the shops 
of G. A. Harvey under the supervision of Mr. H. B. 
Fergusson had to be of the highest order to meet the require- 
ments of the joint inspection of the engineers of Lloyd’s 
Register of Shipping and the Vulcan Boiler and General 
Insurance Company. 








Early Wind Tunnel Studies for 
the Railroads. 


Tue following letter appeared in the September issue 
of our American contemporary, Mechanical Engineering. 
It is signed by Mr. L. W. Wallace, Director, Equipment 
Research Division, Association of American Railroads, 
Chicago, Ill., Mem. A.S.M.E. 

‘*T read with much interest an article by L. K. Sillcox 
in the June issue of Mechanical Engineering that, among 
other things, treated of the streamlining of passenger 
equipment. I also read the editorial entitled ‘ Aero- 
dynamics in Transportation.’ The editorial appears to 
give all credit for wind tunnel technique to the aero- 
dynamic industry. This industry does deserve a great 
deal of credit for advancing wind tunnel technique and 
for the large amount of able work done. This experi- 
mental work has added materially to our understanding 
of air currents and how to deal with them. 

‘* However true this may be, I regretted to note that 
one could infer from the editorial that the railroad industry 
had never made any wind tunnel tests or given any serious 
attention to streamlining until after the aeronautical and 
other industries had done something in these fields. This 
is incorrect, for in April, 1896, Dr. W..F. M. Goss, who was 
at one time President of the American Society of Mech- 
anical Engineers, presented a paper before the Western 
Railway Club, in which he gave an account of his experi- 
ments to determine the atmospheric resistance to the 
motion of railway trains. These experiments were con- 
ducted with scale models of railway cars in what would 
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exhaustive tests with a streamlined train in August, 1900. 
This train was known as the ‘ Adams Windsplitter,’ and 
speeds as high as 85 m.p.h. were made in the tests. The 
results of these tests did not disclose sufficient economy to 
justify additional expenditure to obtain streamlined 
effects. 

“‘ Of course, it is well known to-day that no material 
saving is realised from streamlining until the speed 
approaches 60 m.p.h. and that appreciable saving does not 
obtain until speeds of 80 m.p.h. or more for appreciable 
distances prevail. Since airplanes operate for great 
distances and considerable periods of time at speeds in 
excess of this, streamlining is far more important in that 
case than either with respect to passenger trains or auto- 
mobiles. 

‘** As a matter of fact, streamlining is a present-day fad 
and it is being applied even to stationary objects where no 
possible realisation so far as economy of operation is 
concerned can be realised. I am not necessarily opposed 
to this practice because it has value from a styling point 
of view, but I do not think we need be swept off our feet 
by a lot of false claims that are now being made for 
streamlining. 

“The railroads utilised all the advantages of stream- 
lining at high speeds after the public became speed- 
minded and therefore would stand for high speeds with 
safety. Some twenty-five to thirty years ago the public 
would not have favourably responded to train speeds of 
100 m.p.h. or thereabouts. It would have felt that such 
a speed was unsafe. In fact, in 1905, a special train on one 
of the important railroads of this country, in making up 
lost time, attained a speed of 127 m.p.h. This performance 
was not blazed across front pages at the time because it 
would have frightened the public if it had known that a 
train had travelled so fast. Therefore, the railroad industry 
did not resort to streamlining in the past largely due to the 
attitude of the public and not in any sense to the fact that 
the railroad industry did not appreciate and understand 
the results that might be obtained from streamlining. 

“ It is gratifying that during recent years there has been 
an interchange of ideas and co-operation between the 
aeronautic and railroad industries concerning the subject 
of streamlining. Such lines of co-operation are of value to 
both industries. It is to be hoped that co-operation and 
exchange of ideas may be extended materially among all 
industries.” 








THE name of the Anchor Line (1935), Ltd., has been 
changed to the Anchor Line, Ltd. The change of name is 
merely a formality as it was thought that the ‘“ (1935) ” 
in the name might give the impression that the business 
was a newly formed concern. 





A Compressed Air Engine. 


WE give below a cross-sectional view of a new com- 
pressed air engine which has recently been brought out 
by Holman Brothers, Ltd., of Camborne, Cornwall, for 
the driving of mining machinery, such as underground 
conveyors, pumps, &c. 

As will be seen, it is of the two-cylinder Vee type, with 
both cylinders working on one crank. The pistons have 
trunks, and are supplied with air by a rotary valve geared 
with the crank-shaft. As shown in the illustration, the 
engine is assumed to be running clockwise and the left- 
hand piston has just reached the end of its outward stroke, 
live air is being admitted to the top end of the cylinder, 














Two -CYLINDER COMPRESSED AIR ENGINE 


and the exhaust port in the valve is opening the bottom 
end to atmosphere. On the right, the top end is open to 
exhaust and the bottom to live air. The valve is so pro- 
portioned that the air is used expansively and the best 
economy obtained. That is to say, for continuous steady 
service a long cut-off is arranged, but when intermittent 
service with a high starting torque is required it can be 
obtained with a slightly increased consumption. The 
construction of the engine, which conforms to the 
highest standard, need not be described in detail, as 
it is so obvious in the drawing. The engine develops 
from 28 to 54 B.H.P., according to the speed and air pres- 
sure, and requires from 16 to 23 cubic feet of free air per 
brake horse-power per minute. 








CATALOGUES. 


Werkspoor N.V., Amsterdam, Holland.—A prospectus of 
marine oil engines. 
Bruce Presres anp Co., Ltd., Edinburgh. 
on the firm’s history, works, and products. 
BritisH InsutaTeD CaBLEs, Ltd., Prescot, Lancs.—Data on 
cadmium copper for overhead power transmission lines. 
Crorts (ENGINEERS), Ltd., Thornbury, Bradford.—Catalogue 
of the standard designs of V-rope, variable-speed pulleys. 
Mex-ELek ENGINEERING, Ltd., 16, Douglas-street, S.W.1. 
Pamphlets describing “* Mekelite ’’ industrial lighting units. 
Sxerxo Bari Bearine Company, Ltd., Luton.—Particulars 
of 8.K.F. ball and roller bearings for marine propeller shafts. 
Ransomes, Sims, AND JEFFERIES, Ltd., Orwell Works, 
Ipswich.—A booklet on the equipment for the drying of crops. 
Air CONDITIONING AND ENGINEERING, Ltd., 4-12, Palmer- 
street, S.W.1.—Leaflets on the firm’s direct-reading air velocity 
meters. 


A brochure 


Prygestos, Ltd., 103, Empson-street, E.3.—Reports of 
an investigation on ‘‘ Xylotekt’’ asbestos cement reinforced 
plywood. 

R. CapiscH aNpD Sons, Red Lion-square, W.C.1.—A trade 
catalogue of motor accessories, tools, and garage equipment of 
all kinds. The book contains 764 pages and is plentifully 
illustrated. 

STURTEVANT ENGINEERING CoMPANY, 
Victoria-street, E.C.4.—Publication No. 
machinery, 

James GORDON AND Co., Ltd., Regent House, Kingsway, 
W.C.2.—Pamphlet H.16 on the “ Hagan’”’ system of steam 
pressure and temperature control. 

NaTionaLt Gas anp Orn EnGiIne Company, Ltd., Ashton- 
under-Lyne.—A brochure dealing with the firm’s marine oil 
engines as fitted to barges for canal work. 

CotvittEs, Ltd., 195, West George-street, Glasgow, C.2.— 
Publications on ‘‘ Dalzo’”’ rust-resisting steel and ‘‘ Ducol”’ 
high-tensile steel and high-tensile steel rivets. 

Venesta, Ltd., Vintry House, Queen-street-place, E.C.4.— 
A seventy-page brochure dealing with the construction, pro- 
perties, and use of “‘ Plymax,” the metal-faced plywood. 

Britisu INSULATED CaBLEs, Ltd., Prescot, Lancs.—Brochures 
on “ Rampend ” fittings for trollybus and railbound traction ; 
alternating current prepayment meters; and house service 
alternating current energy meters. 

SwITCHGEAR AND Cowans, Ltd., Elsinore-road, Old Trafford, 
Manchester, 16.—A publication on ‘8. and C.”’ internal isolation 
switchgear, and a pamphlet on draw-out pedestal unit switch- 
gear of the flameproof mining and industrial type. 

Ropert BROADBENT AND Son, Ltd., Stalybridge.—A 
centenary catalogue of the firm’s products, which include 
stone breakers, chipping breakers, ore crushers, crushing rolls, 
screening, elevating, conveying, and tarmacadam plants. 

JAMES BERESFORD AND Son, Ltd., Cato Street Works, 
Birmingham, 7.—Latest lists on ‘‘Corona’’ hand pumps; 
“* Beresford-Stork ’’ non-self-priming and self-priming multi- 
stage centrifugal pumps, and “ Beresford-Garvens”’ sub- 
mersible bore-hole pumps and motor units. 


Ltd., 147, Queen 
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Pickling Tank Tie-Rods. 


—~~——_ 


M\HE provision of durable tanks is an important factor 

_ in the economical running of a pickling department. 
Many types of construction have been tried—concrete, 
acid-resisting metal, acid-proof bricks, asphalt-lined wood 
—but the most practical tank developed and far the most 
widely used is the rectangular wooden tank built of heavy 
section beams bolted together with tie-rods of some 
suitable acid-resisting metal. 

Tanks of this type are comparatively rugged and are 
not easily damaged by continuous use or by accident. 
They may be relied upon to give reasonably long service, 
the exact time depending a good deal upon local con- 
ditions. An advantage of wooden tanks is that they are 
simple in construction and can be built in the shops of the 
plant, the size and shape being easily modified to suit the 
particular requirements of the job on which they are used. 


INHERENT Derects or Woop CoNsTRUCTION. 


No treatment known will make wood impervious to 
the acid, and immediately a tank is put into service acid 
begins to soak into the wood, and in a few weeks the wood 
is saturated. Usually some method of preventing leakage 
between the timbers is used. A wooden tongue fitted into 
the grooves in each timber as the tank is drawn together 
is one such method. But acid always soaks through to 
some extent, and eventually the wood is found not only 
to be disintegrated on the surface, but weakened through- 
out. In soaking through the wood the acid may also 
corrode the tie-rods, so that they break and allow the 
timbers to part and the tanks must be replaced. Acid 
may also be splashed on to the tie-rods, with the same 
result. For these reasons the use of a corrosion-resisting 
metal for tie-rods is essential. 


TIE-ROD CORROSION ANOMALIES. 


It is usually found that tie-rods corrode more rapidly 
than the metal used for the crates and pins, in spite of the 
fact that they are partially protected by the wood. Fre- 
quently, after service for a year or two, tie-rods become 
too weakened to be of further use, while metal of the same 
kind used in crates and pins is not visibly affected. The 
crates and pins are in the acid a great deal of the time, and 
are subjected to the same temperatures, washing of acid, 
and erosion by suspended materials; these conditions 
being purposely maintained to make the effect of the 
acid on the work as great as possible. But in spite of this, 
the rods embedded in the wood are almost always 
corroded more rapidly than the metal of the crates and 
pins. This subject was investigated some years ago by 
R. J. McKay in America and this paper is largely based 
on the results obtained by him. 

The greatest corrosion takes place in those portions 
which are only partially protected. For instance, corro- 
sion is usually worse at the threads near the nut at the 
end of the rod. In cases where a slight seepage or leak has 
started between the timbers, the action will be very rapid 
at the point where this leaking acid touches the rod. 
This may result in a rod being nearly corroded through 
when there is no evidence of attack elsewhere, and in 
tightening the supposedly good rod to stop the leak a 
break occurs, sometimes with unfortunate results. In 
dismantling old tanks, it is rather common to find serious 
corrosion in the rods at points which could not be inspected 
when the tank was in use. The average life of these tie- 
rods is only two or three years, while that of the pins and 
crates has been determined to be nearer ten years. 


THE MECHANISM OF CORROSION. 

The important part which electrolytic effects play in 
corrosion is well understood. A metal which is of a duplex 
nature, being an aggregate of more than one constituent is, 
in general, more rapidly corroded than homogeneous metal, 
because of the current which is generated between the 
different constituents when in contact with a conducting 
solution. If two metals of entirely different composition 
are connected the action is more pronounced. In the 
same way, if asolution is of different composition at different 
points, a current is generated which may possibly be as 
strong and active in producing corrosion as the current 
generated by different metals. This fact is frequently 
overlooked, but is of considerable importance. 

Let us take the case of a tie-rod embedded in the sides 
of a tank. The rod is soon wet by the acid which soaks 
through the wood, and in all cases there is a slight attack 
on the rod. If there is no appreciable flow of acid along 
the rod, as is usually the case, the acid becomes weakened 
by this action and the solution becomes more and more 
saturated with the materials formed by the attack on 
the rod. If the rod contains a high percentage of copper, 
the acid in solution is gradually replaced by an equivalent 
amount of copper sulphate. Thus, after a time, two solu- 
tions are present, one lying along the rod and one in the 
pickling bath. These solutions are of very different com- 
positions and with the proper contact between them and 
a metal, a current will be set up and the metal rapidly 
destroyed. 

As the wood of the tank is soaked with acid, and there- 
fore a good conductor, when the acid of the bath comes 
into contact with the metal tie-rod at any point, a circuit 
is established at once and rapid corrosion begins. This 
may happen if acid slops over the top of the tank, and is 
the cause of the rapid corrosion found at the ends of the 
bolts. Should there be a direct leak by cracking or 
warping of the beams, so that acid from the bath can 
reach the rod through the timbers, the circuit is also 
completed, and this is the cause of the frequent failure of 
a rod at the joints between beams. This action is repre- 
sented by Fig. 1. 

As is the case with metals, the magnitude of the electro- 
motive force depends on what solutions make up the cell. 
Thus it so happens that a solution of sulphuric acid con- 
taining copper sulphate, together with the ordinary pickling 
solution, is a combination which produces a strong electro- 
motive force. The solution containing the least copper 
sulphate, the main bath in this case, is anodic, and the 


The practical importance of the action of these cells 
may be estimated by the shape and appearance of rods 
which have been subjected to their action. Such rods 
will be corroded to a small fraction of the original size 
in the one part, which has been anodic, while other parts 
are attacked only slightly, if at all. In some cases the 
action is so marked that the failed rod has the general 
appearance of a bluntly pointed pencil. 


METHODS OF MINIMISING CORROSION. 


It is evident that the most important step is to prevent 
the development of the root of the trouble, which is the 
copper-bearing solution stagnant along the rod. The 
presence of acid itself is not undesirable if the proper 
metals be used, and if the cathodic copper-bearing acid 
is absent. If the solution which necessarily comes into 
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Fic. 1—EFFECT OF LEAKAGE BETWEEN TIMBERS 


contact with the rod is allowed to move instead of to 
remain stationary for days at a time, it will not carry any 
appreciable amount of copper. The tie-rod should, there- 
fore, be set in a hole which is }in. or more larger in diameter 
than the rod, and should be centred by a metal bushing. 
The hole should be connected with the pickling bath at 
intervals by cross drillings, so that there will be a certain 
amount of movement along the rod as the tank is agitated, 
and thus the formation of cathodic areas will be minimised. 
Probably the greatest drawback to this type of construc- 
tion is the possibility of blocking up the holes with sedi- 
ment, but even if full of sediment, this system of ventila- 
tion of the rods should lessen corrosion appreciably. 

Another method of construction that is practically the 
same as the one just mentioned is to have cross drillings 
connecting the hole with the outside air instead of with 
the pickling bath. This will lessen the danger of blocking 
the holes, but unless the rods are kept exceptionally free 
from contact with the wet wood of the holes, some action 
will take place at the points of contact. Water circulation 
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FIG. 2—PROTECTION OF NUTS AND WASHERS 
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through the holes would be effective, but would unneces- 
sarily complicate construction. The use of outside clamp- 
shaped rods is open to the same objection. 

The necessary construction varies somewhat in every 
case, but with the main idea in view—the prevention of 
stagnant copper-bearing solution in contact with metal— 
the best means of avoiding the condition can be devised 
by the tank builder. 

Mechanical means may be used to protect tie-rods against 
splashes. If the nuts and washers are countersunk into 
the timbers, the holes can be filled with a neutral grease, 
which is solid at the temperatures encountered. Care 
should be taken not to trap acid when the grease is put 
in, and the presence of the grease should not be regarded 
as an excuse for failing to tighten the nuts regularly. 
If the nuts are not to be countersunk, it is feasible to 
fasten caps over the projecting rod ends and nuts. These 
caps can be filled with grease which will protect the threads 
and nuts. It is advisable to use thick nuts so that many 
turns of the threads are covered by the nut ; the threads 





The two 


outside threads, 
suggested are shown in Fig. 2. 


outlast the arrangements 


TANK AND TIE-ROD Economics. 


Leakage of acid, excessive repair bills, costly delays, 
expensive replacements, excessive steam consumption, 
too high steel loss, and lost time may all be reduced by 
using tie-rods that will hold the timbers of the tanks in 
water-tight contact, and thus prevent the starting of 
leaks. The surface of the wood exposed to the acid will 
become soaked and softened, but it is possible to prevent 
seepage of the liquor between the timbers. If this seepage 
is prevented the timbers will not rot in the joints, and will 
endure for the full period of the natural service life of the 
wood, namely, the time required for the destruction of the 
wood by penetration of the acid from the inside surface 
outward. 

To obtain the maximum life from any tank it is there- 
fore necessary to use tie-rods that will hold the timbers 
tight with the greatest degree of certainty and per- 
manence. The tie-rod that will give the longest life 
with the lowest repair bill and lowest losses is the cheapest 
in cost per pound of product pickled. 

The choice of materials is limited to those materials 
which effectively withstand pickling solutions, particularly 
sulphuric and hydrochloric acids. In practice the choice 
is between the bronzes and the high nickel non-ferrous 
alloys, notably Monel metal. This latter material has 
been almost universally adopted by large users of pickling 
plant, partly because its general level of physical pro- 
perties is higher than that of other non-ferrous alloys 
which are sometimes employed, and partly because of its 
superior corrosion-resistance. The non-corrosive pro- 
perties of Monel metal are primarily due to its high nickel 
content. In electrolytic couples it tends to be cathodic 
in the same way as platinum, gold and copper, as opposed 
to iron, zine, or aluminium. But the resistance of 
nickel to oxidation makes Monel metal especially resist- 
ant to the combined attack of oxygen and acids. Metallic 
copper, on the other hand, is quite easily subject to this 
attack, and as a result all alloys high in copper are rapidly 
attacked by aerated acid. 

ing the last decade many firms have taken the 
trouble to study their pickling operations and have 
improved their technical control and effected considerable 
economies at the same time. For some reason or other the 
possibilities of securing a longer life from tanks by the 
use of better tie-rods has not been widely considered. The 
results obtained by American manufacturers suggest that 
this is a field that is undeservedly neglected. 








The World’s Production and Con- 
sumption of Non-ferrous Metals. 


As a result of the almost general economic revival 
throughout the world a further expansion in the production 
and consumption of certain non-ferrous metals took place 
in 1935, and it is noteworthy that the consumption has 
advanced in the past two or three years in a greater 
measure than the output. As is customary, the annual 
report of the statistical department of the Metall Gesell- 
schaft of Frankfort-on-Main deals at length with the 
general position all over the world. 

The maximum production and consumption of the 
principal non-ferrous metals was reached in 1929, as 
indicated in the accompanying table. The world con- 


World Production in Metric Tons. 


1935. 1934. 1929. 
Lead . 1,368,100 . 1,325,800 . 1,739,500 
Copper .. . 1,497,500 . 1,280,900 . 1,894,800 
Zine . 1,335,100 . 1,172,600 . 1,457,400 
Tin 146,400 123,800 195,100 
Aluminium .. 259,200 170,800 280,800 

Consumption in Metric Tons. 

1935. 1934. 1929. 
Lead . 1,450,700 . 1,374,800 . 1,702,700 
Copper .. - 1,529,500 . 1,275,000 . 1,761,400 
Zine 1,375,200 - 1,168,200 . 1,440,300 
Tin 157,800 139,100 183,900 
Aluminium .. 307,000 226,900 276,000 


sumption in 1935, with the exception of aluminium, did 
not reach the level of that in 1929, owing substantially to 
the retrogression in America. In all other parts of the 
globe and with the exeeption of tin, the consumption of 
the other metals last year exceeded any previous figures. 
For while the combined consumption of lead, copper, zinc, 
tin, and aluminium in America in 1935 only represented 
60 per cent. of that in 1929, that of the remaining countries 
showed an increase to 114 per cent. on the consumption 
in 1929. The decline in America is ascribed in the first 
place to the course of the development in the United 
States—excessive expansion in 1929 and the subsequent 
market collapse, the later arrival of the economic revival 
than in Europe, the reserve in the allocation of orders for 
public works and public utilities, &c. On the other hand, 
there was a partial increase in the consumption in other 
American countries as compared with 1929. 

In Europe the statistics of the consumption show for 
1935 an increase over the previous highest figures, although 
no uniform development took place in the individual 
regions. The augmentation. devolved principally on 
countries with an active economic policy, as, for instance, 
Great Britain, Germany, Italy, Sweden, and Russia, but 
there was a-decline in the gold currency countries, espe- 
cially France and Switzerland. Outside Europe and 
particularly in Japan, British India, and Australia, an 
increase in the consumption over the previous highest 
figures took place. Thus Japan, which only used 70,000 
tons of copper in 1929, consumed 134,000 tons last year 
and expanded her exports of semi and finished copper 
products from 10,000 tons in 1929 to 25,000 tons last year. 
In British India there was an expansion in the brass 
works, and galvanising works were established ; the con- 
sumption there of copper, zinc, and lead increased and 
through the erection of its own metal working plants 
British India will probably become less dependent upon 
the imports of semi metal products in the future. A 
similar development is recorded in Australia, with an 
increase in the import of crude metals, those of zinc alone 








corrosion takes place where this solution touches the metal. 
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year. Summarising the situation, it is submitted that the 
establishment and/or development of the metal working 
industries in various parts of the world has brought about 
an extension in the consumption of crude metals, while in 
certain highly industrialised countries, .as, for instance, 
the United States, a falling off in the consumption has 
been recorded, and any further change in this direction 
will not be without its effects on the exports of manu- 
factures from the old industrial countries concerned. 
Coming to consider the question of the world production, 
it is noted that this is following at a slower rate than the 
consumption, although still favourably developing. The 
low level which was reached in 1932 and 1933 has been 
overcome, but the expansion has not been uniform in the 
individual metals or in the individual countries. The 
causes are ascribed to the operation of the most varied 
factors, as, for example, international arrangements for 
the regulation of the production of aluminium, copper, 
and tin; the working of new deposits of ores and the 
establishment of smelting and refining plants in con- 
nection with these deposits ; the growing efforts to meet 
national requirements as far as possible from national 
resources ; protective duties and import restrictions, 
which have largely curtailed the exports of producing 
countries which are largely dependent on exports ; 
currency, depreciation, &c. 


The production of aluminium, which at 259,000 tons in 
1935 was about 20,000 tons less than in 1929, devolved 
for almost 70 per cent. on Europe, as compared with 49 per 
cent. in 1929; and the European share of 180,000 tons in 
the total world output was 40,000 tons larger than in 
1929, most of the advance falling on Germany. In the 
case of lead the increase in the consumption in Great 
Britain and the growth in the financial proceeds resulting 
from the depreciation of the pound led to a favourable 
development of the production in the British Empire, 
namely, in Australia and Canada ; but there was a slight 
falling off in British India. The production in Russia 
largely increased, and that also happened in Italy, Ger- 
many, Austria, and Belgium, whereas a considerably 
lesser output occurred in the United States (50 per cent. 
of that in 1929), in Spain, France, and Poland. 

Coming to the question of copper, it is recalled that 
various important producers entered into arrangements in 
1935 to curtail the production by 200,000 tons per annum, 
or by about 30 per cent., but the rate was cut down to 25 
per cent. in August, 1936, which will raise the output by 
35,000 tons. These arrangements have doubtless con- 
tributed towards the circumstance that the production of 
copper did not increase more largely in 1935 over the 
previous year. As contrasted with an expansion in 
Rhodesia, Canada, and Russia, the production in the 
United States, Mexico, Chile, and Peru experienced a 
decline. 

In the case of zinc it is shown that while the production 
of muffle furnace zinc in 1935 was 25 per cent. less than in 
1929, that of electrolytic zinc increased in the same 
period by 49 per cent. The European share in electrolytic 
zine rose from 13 per cent. to 30 per cent. through develop- 
ments in Norway, Italy, Germany, and Belgium ; but that 
of America decreased from 66 per cent. in 1929 to 49 per 
cent. last year. With regard to tin, the report mentions 
that the structural changes in recent years have brought 
about a great displacement in the works production of this 
metal, as, for instance, by the introduction of smelting 
activity in Holland and Belgium and in the Congo. 

In conclusion attention is drawn to the fact that, despite 
the comparatively favourable course of the situation in the 
markets, the prices of the metals in recent years have 
further declined or only risen to a slight extent. Under 
these circumstances it is submitted that only a few metal 
producers at present are able to count on prices which 
cover the costs of production and still leave a profit, while 
other producers are said to be only maintaining their 
activity by means of direct or indirect support of the 
public authorities in the form of subsidies or protective 
measures of a commercial political nature. 








New Method of Lining Tunnels. 


A NEw method of tunnelling has been evolved by Mr. 
B. L. Hamilton, of the Auckland, New Zealand, water- 
works department, and has been put into operation on the 
Waitakere pipe line, where it crosses under the Point 
Chevalier-road at the junction with the Great North-road. 
By its utilisation no timbering is required for the tunnel. 











CONCRETE ARCH ON WHEELED TRUCK 








It is likely that the new method will be used extensively 
in the future, in places where the soil will stay unsupported 
for a few hours. The job is part of the Waitakere pipe 
line reconstruction, and deep tunnelling is required to 
pass under the tram lines at the Point Chevalier-road 
corner. The top of the tunnel is 11ft. 6in. below the level 
of the roadway, passing through sandy clay that under 
ordinary engineering construction methods would require 
to be heavily timbered. The tunnel is being carried forward 
under the road a distance of 150ft., and then a further 
distance of 210ft. under the pathway of the Great North- 
road to connect with a new pipe line. 

Timber used in tunnelling has to be of superior quality, 
and as it has to be left in the tunnel after it is completed, 
it forms a heavy item of expenditure. It was this feature 
that turned Mr. Hamilton’s attention towards the present 
scheme, which, it is claimed, not only reduces the cost by 
about 50 per cent., but quickens the work and gives a 
better and cleaner result. The concrete arches are made on 
the ground level, wooden patterns being used. After a 
few days for hardening, they are ready for insertion in 
the tunnel. The new idea is largely centred in the plat- 
form on which the arches are conveyed to the tunnel. 
It is a wheeled truck with a bottle-jack set at the centre. 
The arch, with its wooden support, is attached on top of 








this jack, and does not require to be touched again until 


it is set in position in the tunnel. The truck is run along 
a set of rails to the hoist, let down to the tunnel, and 
wheeled along to the excavation. There it is hoisted into 
position with the aid of the jack, swung round and laid 
in position on the already formed concrete walls. The 
arches are 2ft. 6in. wide, and weigh approximately half 
a ton. Four arches are placed in position each day, and 
the excavation is unsupported for only sixteen hours. 

The men in the gang work in three shifts, each of eight 
hours, and the tunnel is extended at the rate of 10ft. a 
day. During the night the excavation work is done, the 
earth, as it is broken, being put in light trucks which are 
run to the hoist, carried up, and deposited on a raised 
platform above the hoist shaft. The earth can then be 
cleared easily into a truck which pulls in under the plat- 
form. The morning shift carries on with the concreting 
of the floor and 2ft. walls of the new excavation. In the 
afternoon the arches are carried down to the excavation, 
and are placed in position in a period of about five minutes. 
The space above each arch is finally packed with concrete. 
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Wire for Suspension Bridge Cables. 


On two large suspension bridges under construc- 
tion in the United States in 1929 the spinning of the cables 
was halted and the cables later removed on account of 
frequent fractures in the wires. In both cases heat- 
treated wires were being used, instead of the cold-drawn 
wires that had been used in all other similar bridges. 
New cables were then built with cold-drawn wire, and an 
extensive programme of tests was begun to show the 
different characteristics of the two types of wire. Many 
of the fractures occurred where the wire was formed to the 
curve of the shoe at the anchorage, this forming being 
necessary owing to the stiffness and high elastic limit of 
the heat-treated wire. Observation showed, however, 
that in many cases it had been impracticable to bend the 
wire to the exact curve. From a recent report of the long- 
continued investigation it appears that high bending 
stresses resulted from this inaccuracy, and were at a 
maximum for minor changes and low values in tensile 
stress. These bending stresses were combined with fluctuat- 
ing tensile stresses during erection. Fatigue cracks then 
developed at points where surface imperfections localised 
the stresses, and the crystalline microstructure of the 
wire offered little resistance to the spreading of these 
cracks. On the other hand, cold-drawn wire has a fibrous 
micro-structure. The wires were made from 4in. billets 
of basic open-hearth steel, rolled into }in. rods, cold-drawn 
to a diameter of 0-192in. and then heat-treated to give 
the required strength. Cold-drawn wire is made almost 
invariably from #in. rods of acid open-hearth steel drawn 
down to wire of 0-192in. diameter. Both kinds of wire 
were galvanised, but this treatment injures the initial 
smoothness of surface of the heat-treated wire, while 
having much less effect upon the cold-drawn wire. From 
the investigations it is concluded, in a preliminary report, 
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that fractures in the cable wires could be produced by 


fluctuations in tensile load, although the tensile stress at 
no time exceeded the maximum calculated for the wire. 


American Steel Arch Bridges. 


The new Harlem River Bridge at New York has 
in its 800ft. span the largest hingless steel arch ever built 
and the largest arch of plate girder construction. Its 
two arch ribs are 50ft. apart, and have a rise of 120ft. in 
the 800ft. span. Each rib is composed of two plate 
girders, 12ft. 6in. deep, and spaced 3ft. Sin. apart, con- 
nected on top by cover plates and at the bottom by 
latticing. The web plates are uniformly lin. thick, and each 
flange is of channel section, composed of four angles, 
8in. by 8in. Side plates also reinforce the webs. Radial 
stiffener angles are placed on the outside, and radial 
diaphragm plates between the webs, while a line of lattice 
bracing connects the webs at mid-depth. The ribs were 
built in sections, 30ft. long, weighing about 40 tons, and 
having their ends faced by milling after careful measure- 
ment of length and radial angle. Rivet holes at the joints 
were drilled to in. diameter and then reamed to 1in., 
when the sections were fully assembled, with ends in 
contact. Steel spandrel columns seated on the arch have 
a maximum height of 108ft., and support transverse floor 
beams, 50in. deep. Brackets on the webs of these girders 
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support rolled joists upon which is the 8in. concrete slab 
for the roadway. The road has a clear width of 42ft., 
and on one side is a 6ft. walk, protected by a steel curb, 
6in. high. Another recent and important steel arch bridge, 
at Cleveland, carries a publig road across Rocky River 
by four spans of 256ft., having a rise of 98ft. Each span 
is composed of a pair of box girders, 4ft. 6in. deep and 
3ft. 4in. wide, over the cover plates, with all stiffeners 
and diaphragms on the inside, so as to leave the outside 
of the webs smooth. Steel spandrel columns seated on the 
arch ribs, and having a maximum height of 85ft., carry 
transverse floor beams at 20ft. intervals, as well as canti- 
lever brackets for outside footwalks, 6ft. wide. The ribs 
are spaced 35ft. apart for a 40ft. concrete roadway slab, 
7in. thick. 


Sewage Treatment at Low Cost. 


For sewage disposal at the City of Colorado 
Springs, U.S.A., with a normal population of 40,000, 
which is doubled by visitors during the summer, a chemical 
precipitation process has been adopted, with a unit cost 
comparable with most of the primary treatment pro- 
cesses. Distinctive features of the plant include two- 
stage flash mixing and flocculation, three-stage sedimenta- 
tion, flocculation to improve sedimentation, multiple 
digestion, filtration and final incineration of sewage sludge 
and garbage. The sewage flow is normally about 8 million 
gallons daily, increasing to 10 or 15 million gallons during 
the summer. Chemical precipitation was adopted as 
being the most economical and the best adapted to local 
conditions. Both the activated sludge and trickling filter 
methods were rejected as being too costly, the former 
requiring too large an area, and the latter not being readily 
adjusted to the varying treatment requirement. All 
coarse material entering the plant is shredded by machine, 
and sand or grit is removed in a tank. Then the flow enters 
a clarifier, having a skimmer equipment, with a detention 
period of 14 to 2 hours. Two tanks, 12ft. in diameter 
and depth, contain the flash mixers, and beyond these are 
two flocculation tanks, 30ft. by 67ft., with horizontal 
paddles, revolving against the flow of liquid. Two addi- 
tional clarifiers, operated in series or parallel, provide final 
sedimentation, with a detention rate of 2 to 3 hours. 
The multiple digestion system will have a gasholder of 
22,000 cubic feet capacity, sufficient for 84-hour storage 
of gas production. The chlorination equipment includes 
two chemical feeders, for lime and ferrous sulphate. 
Adjacent to the main building is an incinerator for garbage 
and sewage sludge, with a daily capacity of 4 tons (dry) of 
dewatered and digested sludge, and 6 tons of garbage, 
the multiple-hearth furnace utilising excess gas from the 
digestors. With a flow up to 10 million gallons daily, 
the units will be operated in series, but for greater flows 
the final units will be operated in parallel. 








A NEW railway line in Poland between Legjonowo and 
Tlueszez has been put into service. Warsaw is avoided 
by the new line, which connects the main Warsaw- 
Bialystok-Wilna and _ Bialystok-Baranowicze-Moscow 
lines with the main line from Warsaw to the north-west of 
Poland. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


A Decline in Steel Exports. 


The exports of iron and steel in August, accord- 
ing to the Board of Trade Returns, amounted to 163,959 
tons, compared with 216,129 tons in July, a decline of 
52,170 tons. This was the lowest total since February, 
1934. The fall in the tonnage was reflected in a drop 
of £764,744 in the total value, which declined to £2,617,037 
from £3,381,781 in July. The exports of pig iron fell from 
11,508 tons to 9803 tons, but this was largely accounted 
for by the absence of any exports to the United States, 
which in July took 1060 tons. The largest foreign cus- 
tomer was Belgium with 2198 tons, Denmark coming 
second with 2112 tons and Germany third with 1400 tons. 
There was a fall in the exports of ferro-alloys to 253 tons 
in August from 1305 tons in the previous month. The 
exports of general descriptions of steel which in July 
amounted to 18,475 tons, fell in August to 11,285 tons. 
India took the largest quantity of 2232 tons, South Africa 
coming next with 1726 tons. Girders, beams, joists and 
pillars were exported in August to the extent of 1852 tons 
but this compares unfavourably with the July figure of 
3007 tons. Exports of hoop and strip also showed a 
decline from 4031 tons in July to 3564 tons last month. A 
substantial fall occurred in the exports of plates and 
sheets, tin. thick and over, which in July amounted to 
19,331 tons, but last month totalled only 12,519 tons. 
Exports of this material to India declined from 1283 tons 
to 788 tons, and to Canada from 1873 tons to 558 tons. 
Russia took 1046 tons in August against 1562 tons in July. 
An increase occurred in the exports of plates and sheets 
under }in. thick, the figures being 11,365 tons for August 
and 10,957 tons for July. There was a fall in the exports 
of galvanised sheets from 19,640 tons in July to 17,113 
tons, and of tin-plates from 30,281 tons to 22,273 tons. 
The exports of tubes also were lower in August at 13,478 
tons, compared with 15,953 tons in July. Railway 
material was exported to the extent of 21,137 tons, com- 
pared with 31,306 tons in July. The August figures 
included 14,948 tons of steel rails and 2776 tons of sleepers 
and fish plates. In August South Africa was the best 
customer with 22,802 tons, India being next with 14,097 
tons, and Australia third with 11,037 tons. Amongst 
foreign countries, the Argentine Republic took 10,840 tons, 
Denmark 8614 tons, and China 7210 tons. 


Heavy Imports of Steel. 


The imports of iron and steel during August 
showed a decline of 28,510 tons at 141,799 tons, compared 
with 170,309 tons in July. With the exception of that 
month, however, the August figures are the highest since 
October, 1932. Imports of pig iron rose to 28,241 tons, 
compared with 19,922 tons in July, the arrivals from India 
being 18,415 tons in August compared with 9687 tons in 
the previous month. The imports of ferro-alloys, however, 
dropped to 2968 tons, compared with 5589 tons in July. 
There was also a sharp decline in the imports of blooms, 
billets, and slabs from 62,432 tons in July to 46,828 tons 
in August. Of the July imports, the largest quantity, of 
17,957 tons, came from France, Belgium being next with 
11,145 tons. The imports of sheet bars totalled 5729 tons 
in August, compared with 9577 tons in July, all the 
former quantity coming from Belgium. Only 5647 tons of 
wire rods were imported, compared with 8911 tons in 
July, whilst the imports of general descriptions of steel 
fell from 24,530 tons to 17,225 tons in August. There was 
little alteration in the imports of girders, beams, joists, 
and pillars at 9177 tons in August, against 9137 tons in 
the previous month. The largest quantity, of 4110 tons, 
came from France in August, Belgium coming next with 
2248 tons. There was a decline in the imports of hoop and 
strip from 4833 tons to 3487 tons in August, but the 
imports of railway material were practically stationary, 
at 3456 tons in July and 3499 tons last month. Of Empire 
countries, the | t imports were from British India, 
with a total of 18,438 tons, and consisted entirely of pig 
iron. Canada sent 10,409 tons, and the other British 
countries between them 20 tons. Of foreign countries, 
the largest supplier was Belgium, with a total of 39,990 
tons, France coming next with 26,670 tons, whilst Luxem- 
burg sent 11,635 tons and Germany 11,413 tons. 


The Pig Iron Market. 


Steady pressure upon the works to obtain 
deliveries is the outstanding feature of the pig iron 
situation. It is evident that consumers are apprehensive 
of supplies becoming short later in the year, and are 
endeavouring to obtain as much iron as possible before 
such a position develops. As a consequence, specifications 
are reaching the producing plants in an increasing volume, 
and as most of the blast-furnace concerns have been 
unable to overtake the arrears in deliveries which accumu- 
lated months ago, they are not finding it easy to satisfy 
consumers’ requirements. It is a position that prevails 
alike in each of the principal departments of the trade— 
foundry, hematite, and basic. On the North-East Coast 
only a limited amount of new business has been transacted 
in foundry iron recently, not because buyers are in a 
hesitant mood, but owing to the reluctance of the makers 
to add to their commitments. Many of the producing 
concerns have sold their output for the remainder of the 
year, and a fair proportion of their production for the 
first quarter of next year. The tendency is to restrict far 
forward sales owing to the unsettled situation in the fuel 
and ore markets. Opinion, however, seems to have 
veered round to the view that the prices of foundry iron 
will not be raised before March, 1937; but, on the other 
hand, there are elements in the situation which might 
lead to a change in policy. It is understood that the 
Midland producers controlled by the Central Pig Iron 
Producers’ Association, have fixed their prices for delivery 
to the end of March, 1937, on the basis of current rates. 


and their pig iron requirements are increasing as the 
season advances. The Midland blast-furnaces, however, 
take a conservative attitude with regard to new business. 
There seems little doubt that consumption is in excess 
of production and that the stocks at the furnaces are 
being steadily diminished. The prices of some of these 
irons are not controlled and quotations show a tendency 
to advance. In the Scottish market the production falls 
short of the demand, and there have been considerable 
imports; but most of the material brought in from abroad 
has consisted of basic iron. New business in hematite is 
not easy to arrange as the makers have heavy contracts 
on their books. 


British Iron and Steel Production. 


The monthly report of the British Iron and Steel 
Federation for August states that the total production of 
pig iron was 635,800 tons, compared with 665,600 tons in 
July and 543,400 tons in August last year. The production 
of steel ingots and castings in August totalled 872,700 tons, 
compared with 974,100 tons in July and 759,900 tons in 
August last year. The fall in the production of iron and 
steel in August is entirely attributable to the shorter 
working month as a result of the holidays. The output of 
pig iron included 142,600 tons of hematite, 350,000 tons 
of basic, 117,100 tons of foundry, and 11,600 tons of forge. 
During the month three furnaces were put out of operation 
and two blown in, leaving 109 in commission at the end 
of August. The report does not give details, but one 
furnace was blown in at the works of Pease and Partners, 
Ltd., Darlington, and one at the Park Gate Iron and Steel 
Company, Ltd., Rotherham. Of the furnaces blown out, 
one was at the Consett Iron Company, Ltd., Consett, Co. 
Durham, one at John Lysaght, Ltd., Scunthorpe, and one 
at the Goldendale Iron Company, Ltd., Tunstall, Staffs. 
The following table gives the average monthly output of 
pig iron and steel over a period of years and the production 
for the past four months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average .. 855,000 638,600 
1920—__,, ‘ .. 669,500 755,600 
1929— “i 632,400 803,000 
1933— 344,700 585,300 
1934— 497,400 737,500 
1935— __.,, 535,500 820,200 
1936—May.. 661,000 963,000 
June 644,100 965,900 
July. . 665,600 974,100 
August 635,800 872,700 


North-East Coast and Yorkshire. 


The usual summer slackening in the demand 
for steel was not very apparent on this coast, and now 
that the autumn expansion is beginning to make itself 
felt the productive capacity of the works is being severely 
taxed. With all departments fully employed consumers 
find that it is not easy to place orders for the deliveries 
they require, whilst the steel makers are by no means 
anxious to add to their already crowded order books. 
Full-time working for the remainder of the year is assured, 
and in most cases the mills can count upon being well 
employed well into 1937. Although a short time ago it 
was understood that consumers had managed to accumu- 
late stocks of billets the pressure upon the concerns pro- 
ducing this material has not decreased, and there is con- 
siderable apprehension amongst re-rollers regarding the 
adequacy of their future supplies, and some talk of the 
necessity of again increasing the imports of Continental 
semis. Complaints are heard of the difficulty of obtaining 
slabs, and in some cases operations have been restricted 
on this account. It seems probable that the output of 
structural steel by North-East Coast works this year will 
constitute a record for the district. Constructional 
engineers are taking heavy quantities of plates, joists, 
and sections, and the improvement in the shipbuilding 
industry on this coast is responsible for greatly increased 
demands upon the mills. It is not surprising in these 
circumstances that not only are delivery periods lengthen- 
ing, but most works are also behind their contract dates. 
Although the steel makers are hard pressed to meet home 
needs, they have to accept a fair amount of overseas 
business to maintain their export quota under the Cartel 
agreement. The position with regard to plates is satis- 
factory, and the mills are working at capacity. In 
the Yorkshire market little change has occurred for 
several weeks. All the steel works have a heavy tonnage 
of orders on hand, and can look forward to months of 
activity. The production of basic billets is understood 
to be sold for several weeks to come, but the demand for 
acid carbon billets is less insistent. Business in stainless 
and heat-resisting steels is at a high level, and the tool 
steel section of the trade is extremely busy. 


Current Business. 


The Stanton Iron Works Company, Ltd., are 
increasing their blast-furnace capacity by arranging to 
blow in an additional furnace at their Stanton Works and 
another at their Holwell Works. It will then be possible 
to operate five furnaces at Stanton and four at Holwell. 
These will be in addition to the two recently erected at 
Wellingborough. A mechanical pig casting machine has 
also been installed at Holwell for the production of 
foundry and forge pig iron free from sand. The London, 
Midland and Scottish Railway Company has ordered two 
paddle steamers, each 230ft. in length, from the Fairfield 
Shipbuilding and Engineering Company, Ltd., Govan, 
Glasgow, for service on the Clyde. The Glasgow Corpora- 
tion has placed an order for a fuel handling plant to be 
erected at the Provan Gasworks, with the Moxey Con- 
veyor and Transporter Company, Ltd., Birmingham. The 
value of the contract is said to be £3453. Work is to be 


Export quotations are 


Coventry, which will be operated by the Daimler Company. 
It is estimated that the works will cost £500,000. John 
Thompson Engineering Company, Ltd., Wolverhampton, 
have taken over Triumph Stoker, Ltd., of Leeds. The 
latter firm has been in existence for forty years and manu- 
factures all types of mechanical stokers, elevators, and 
conveyors. It will continue as Triumph Stoker, Ltd., at 
its present address, Kirkstall Road, Leeds. Henry Robb, 
Ltd., Leith, have received an order for a cargo vessel, 
223ft. long, from the Dundee, Perth and London Shipping 
Company, Ltd. The Diesel engines will be supplied by 
the Atlas Diesel Company, Ltd., London. The Barnsley 
District Coking Company, Ltd., have placed an order with 
George Waller and Son, Ltd., Phoenix Ironworks, Stroud, 
for two vertical and closed type gas compressors, each of 
180,000 cubic feet per hour. The Shelton Iron, Steel and 
Coal Company, Ltd., have also placed an order with the 
same company for a compressor of 250,000 cubic feet per 
hour. The Chinese Purchasing Commission has ordered 
sixteen sets of wheels and axles for the Canton-Hankow 
Railway from William Beardmore and Co., Ltd., and has 
placed a contract for tires for 40-ton wagons with the Steel 
Company of Scotland, Ltd. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—Argentine State Railways Administration : 
Adzes, hoes, scythes, hatchets, ballasting forks, matchetes, 
shovels, spades, and picks (Buenos Aires, October 7th) ; 
South African Railways and Harbours: fire-box stay 
taps, &c., and reamers (Johannesburg, October 6th) ; 
Australia: pumping units (contract No. 1275), closing 
date extended from September 22nd until October 6th. 


Copper and Tin. 


The most interesting development in the copper 
market has been the announcement that the producers 
had decided to reduce the curtailment in production by 
5 per cent. By arrangement with the world’s copper pro- 
ducers in April, 1935, a reduction of output by 30 per cent. 
was decided upon. This rate was maintained until the 
end of August, when the curtailment was reduced to 25 per 
cent., and this has been followed by a further cut in 
restriction of 5 per cent., to come into force on October Ist. 
This will bring the reduction to 20 per cent., or the pro- 
duction to 80 per cent. of standard. The decision took the 
market by surprise and for a time prices fell rather sharply. 
Later quotations recovered and the general view seems to 
be that the increasing world demand for copper will be 
sufficient to take care of the additional quantities. It is 
estimated that the latest increase will amount to 37,500 
tons per annum. It is suggested that this action by the 
producers is an indication that it is not their intention to 
permit quotations to advance, but rather to maintain a 
policy of keeping prices at a reasonable level in order to 
stimulate consumption. The demand in the United States 
has been rather better than had been expected in view of 
the heavy purchases made a short time ago, but in Europe 
buying has been quiet. The London standard market 
naturally reacted to the movements in the electrolytic 
department, but after the initial weakness had 
quotations rose to the highest level touched this year. It 
is suggested that the rise was caused partly by French 
buying as a hedge against currency depreciation... . 
On the whole, firm conditions have ruled in the tin market 
and although prices have fluctuated most of the recent 
advance has been held. Apart from negotiations between 
the Siamese producers and the International Tin Com- 
mittee regarding the quota of the former interest in the 
market has centred upon the situation in the East. Sales 
in the Straits have been small and this has been reflected 
in rather tight conditions here. It is suggested, however, 
that the market is once more being subjected to manipula- 
tion with the intention of raising the price. Buying for 
industrial purposes has been only moderate and although 
American consumers have bought occasionally, they seem 
to have been actuated chiefly by fears of a decline in the 
dollar exchange. 


Lead and Spelter. 


The firm tone which has characterised the lead 
market for the past week or two has been maintained and 
prices have continued to advance. The movement has 
rested upon rather intensive buying by the consuming 
industries, and there is no suggestion that the market is 
being manipulated. The consumption of lead in this 
country is on an exceptionally heavy scale and a good 
proportion is going into the manufacture of materials 
required for the Government’s rearmament programme. 
The announcement that the French Government is 
embarking upon a fresh programme of defence is also con- 
sidered to be a bull pom, as there is little doubt that 
considerable quantities of lead will be required. The 
cessation of production in Spain is reflected in the diversion 
of supplies of Mexican lead from Great Britain to the 
Continent to take the place of Spanish metal which would 
normally be used. It is felt in the market that if the 
present demand is maintained: prices will continue to 
advance, although it is only natural to expect that 
fluctuations will occur after so pronounced a rise. Most 
British consumers are well covered, but the position 
causes some anxiety and there is a noticeable tendency to 
cover forward requirements. Prompt supplies, however, 
are scarce, and it is not easy for consumers to supplement 
their contracts.... Although there has been no funda- 
mental change in the spelter market the tone has improved 
and prices have appreciated in sympathy with movements 
in other non-ferrous metal markets. The advance in the 
price of lead and the widening in the margin between the 
two metals resulted in a certain amount of speculative 
buying of spelter. It is an old-established practice for 
speculators to buy the lower-priced metal when the 
difference between lead and spelter values becomes 
abnormal. Latterly, however, conditions have altered 








The foundries in the Midlands are exceptionally busy, 





started immediately on a new aircraft engine factory at 


and it is not now considered such a safe operation. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : 


Current Prices for Metals and Fuels. 


joists, 22s. 6d. : 


PIG IRON. 
Home. 
(D/d Teesside Area) 

NE. Coast— $ <a. 
Hematite Mixed Nos.*.. 4 5 0.. 
No. 1 Series Serie ok. as 
Cleveland— (D/d Teesside Area) 
No. 1 ie os + ie 
No. 3 G.M.B... $.15°.0 .. 
a 


No. 4 Forge ..  . 37 24.8 


Basic (Less niente 9:16-.0...° 
MiIpLaNDs— 
Staffs. — (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0. 
” » Forge 315 0 
Basic (Less 5/- rebate)... 315 0O 
Northampton— 
Foundry No. 3 317 6 
Forge .. 312 6 
Derbyshire— 
No.3 Foundry .. .. 4 0 
Forge .. .- cud 8.6 .0.. 
ScoTLaNnD— 
Hematite, f.o.t.furnaces* 4 5 6 
No. 1 Foundry, ditto oS Xi e-2 
No. 3 Foundry, ditto 319 0. 
Basic, d/d (Less 5/- rebate) 3 15 0. 


N.W. Coast— (4 5 
Hematite Mixed Nos.*.. {4 11 
417 


6 d/d Glasgow 


0» 


Sheffield 


0 ,, Birmingham 


* Less 5/- rebate. 


MANUFACTURED IRON. 


Home. 

LANCs. aND YORKS.— 2 sd. 

Crown Bars .. 3 20 0.2: 

Best Bars cs we ee ee er i 
MIDLANDS— 

Crown Bars .. -. 10 lO WO. 

Marked Bars (Staffs. > «artd 0. O 

No. 3 quality... .. .. 817 6 

No. 4 rs A A aS 
ScoTLaNnD— 

Crown Bars .. .. .. 10 10 0 

th. 2) lesbian vk A OO ~ 
N.E. Coast— 

Common Bars oe te EO” @ 

Best Bars i ; «eae 2, o 

Double Best ee 11 10 O 


NORTHERN IRELAND AND Free State— 


Crown Bars f.o.q. 1017 6 
STEEL. 
LonDON AND THE SouTH— Home. 
£ s. d. 
Angles o>? B.. 
Tees. . Pars? 6° 
Joists . 2 ie ae 
OS Sa re Oe 
Rounds, 3in.andup .. 10 2 6 
o under 3in. oth M 4B, «i 
Flats, 5in.and under .. 9 9 6 
Plates, jin. (basis) .. 912 6. 
oo am. . o- ase Os 
i ORS ae: oes: pte A ee Ms 
ght Miles socal ht MisBas 
coe ae 10 0 0. 
Nortrs-East Coast— fa & 
EN, a6 5 96:4 22 kcp sme Oe 
Tees. . is. Laep ere, eo. 
Joists bo vie vel nt. Ale Bix 
Channels... .. eet OS ody 
Rounds, 3in.andup .. 10 0 Ov. 
> under 3in. ne ae he A 
Plates, jin. (basis) .. 9 7 6. 
™ fein. .. win) te MG Bio Bion 
So See eee oe ae 
3 ta fery ose. barlgte; 
9 fin. . = ee ets 
Boiler Plates, fin... sen, ee. Bos 
MIDLANDs, AND LEEDS AND DistTRicT— 
£ sa: d. 
Ree s.r ewe 
a 36 ¢ 6. 
Joists a te oe 
Channels. . " 2. B,D 
Rounds, 3in. =e up lo 0 0. 
pe under 3in. Bs. Fo Bon 
Flats, 5in. and under 0: Fi nO 
Plates, jin. (basis) 910 0. 
siaqebaic. ac 915 0. 
nae ae 1000. 
jot Spiliss 105 0. 
* Se Ser th 915 0. 
Boiler Plates, jin . 10 0 0.4. 


Export 
. ee. 
10 0 0 
10 12 6 
l0 O 0 
12 i0 O 
10 0 O 
10 12 6 
10 0 0 
10 12 6 
1110 0 
Export. 
£s.d 
3 0 0 
*9 0 0 
*8 0 0 
“—s 3 9 
*79 0 0 
715 0 
715 0 
T8 5 0 
+8 10 0 
78 15 0 
79 0 0 
9 0 0 
£ os. d. 
2.0.0 
9.0.0 
*s. 0 0 
* 5 0 
"sos 
7 38.9 
8 5.0 
+8 10 0 
78 15 0 
79 0 0 
9 0 0 
£ a id. 
*8 0 0 
*9 0 0 
*§ 0 0 
*§ 5 0 
*9 0 0 
8 0 0 
715 0 
78 5 0 
T8 10 O 
78 15 0 
79 0 0 
9 00 











t For South Africa and Foreign Markets 2s. 6d. higher. 
STEEL (continued). 


Home. Export. 
Guascow anpD District— £ 0d, £ ed 
Miaptow so. a Se) Iie) eas *$ 0 0 
MORI SE CO er Om ehh *9 0 0 
ac a eee ee *e 6° 0 
RRs tele «oo 64) ees © RR oe *s 5 0 
Rounds, 3in.andup_ .. 10 0 0.. *9 0 0 
- under 3in. la IN a ae 715 0 
Flats, 5in. and under .. 9 7 O 715 0 
Plates, jin. (basis) .. 9 7 6 78 5 0 
us Bie cs > 556 Tee +8 10 0 
” BM, 1 9h) Delt Meee S 78 15 0 
” GAS. 54 Hapa B58 79 0 0 
»» MR. dit atid RR ox 9 0 0 
Boetles Pintee.. 0 a OBB. _ 
Souta Wa.Les ArREA— & sd £sad 
Raghe: 6k. is  W OOH0 *8 0 0 
MN ds CR OPS SRO Oe. *9 0 0 
AF RT, lt ie * 0 0 
Channels... .. ark ee 6, se *8 5 0 
Rounds, 3in.andup .. 10 0 0. “= 9 0 
Pa under 3in. wr, <> oo 7 65 0 
Flats, 5in.and under .. 9 7 O. 710 0 
Plates, jin. (basis) .. 910 0. T8 5 0 
sel ibe Beane 2 8 ge 78 10 0 
” a s:s, ose), , 0 Le 7815 0 
ot. aia 10 5 0. 79 0 0 
in eo wee 9 0 0 
IRELAND—F.0O.Q. BE.rast. Rest oF [RELAND. 
a a € s. d, 
IR os. ee gene) os POO es e246 
ss), Cars POSER OS. st a0 so 7 6 
oi." ¥ ees eRe ® 5% 915 0 
Cs > nc. renee ne 8 4 912 6 
Rounds, 3in.andup .. 10 5 0... lo 7 6 
* under 3in. ve ae | 8 5 0 
Plates, jin. (basis) .. 912 6... .. +915 0 
ES) MR css eet co MAE. MBs ae T10 0 O 
ve Ses sa. (oe RO Oe ee OM 710 5 O 
Ae eee | oe, eee flo 10 0 
jin... 7 2": 10 5 O 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. fa; 4, S$ anh 
10.G. te 13-G., for. ...10 6 O.. .. 9 5 O 
14-G. to 20-G., d/d oo BRAS O os : 915 0 
21-G. to 24-G., d/d ) EO Oe. Lae 10 0 0 
25-G. to 27-G., d/d ee ec ite, ae 1015 0 


The above home trade prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24 G-— 


Home. £ 8s. d. 
4-ton lotsandup.. .. 14 0 0 
2-ton to 4-ton lots rer: te er 
Under 2 tons 5% 7 ae 
Ezport ; £12 7s. 6d. to £13 2s. 6d., c.i.f. India. 
‘Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 fs. Od. 


Billets. S$’ 24a, 


Basic (0-33% to 0-41% C.) Sliven S Bio® 
» Medium (0-42% to0-60%C.).. 715 0 
» Hard (0-61% to 0-85%C.) 8 5 0 
Re » (0°86% to 0-99% C.) 815 0 
ve » (1% C. and up) emer, tel un. 
Soft (up to 0-25% C.), 500 tonsandup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... wf 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/14 per Ib. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £21 10 0 7/- 
Ly ” 6 p.c. to 8 p.c. £21 0 0 7/- 
” ” 8 p.c. to 10 p.c. £21 0 0 7/- 
” *” Specially Refined .. 
ne “s Max. 2 p.c. carbon £33 10 0 11/- 
” ” » 1 p.c. carbon £36 5 0 11/- 
ae of »  0-50p.c.carbon £37 5 0 12/- 
o» » . carbon-free .. 9$d. per lb. 
Metallic Chetitiien. ‘ -. 2/5 per lb. 
Ferro Manganese (loose), 76 | p.c. £11 5 0 home 


£12 10 O scale 5/- p.u. 


Silicon, 45 p.c. to 50 p.c. 
‘ £17 17 6 scale 6/- p.u. 


75 p.c. 


» Vanadium 12/8 per lb. 
» Molybdenum 4/6 per lb. 
Titanium (carbon free) 9d. per lb. 
Nickel (per ton) -. £200 to £205 
Cobalt .. «2 «+ «8 cf 6 


6/- to 6/1 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, September 16th. 


CoprER— 
Gaehei.n§ ip eiiiie £38 18 9to £39 0 O 
Three months .. £39 2 6to £39 3 9 
Electrolytic £43 5 Oto £43 15 0 
Best Selected Ingots, ai Bir- 
mingham } | £43 15 0 
Sheets, Hot Rolled rp eae £72 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. lid. 11d. 
»  Brazed (basis) ltd. lid. 
Brass— 
Ingots, 70/30,d/d Birmingham £33 UV Oto £35 0 UO 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 10d. 10d 
pi Brazed 12d. 12d. 
Tin— 
Cash .. - £194 5 Oto £194 15 0 


. £191 15 Oto £192 0 O 
£18 11 3 to £18 10 O 
£14 8 9 to £14 13 9 

£100 to £105 


Three months .. 
LeaD: 
SPELTER : ; ; 
Aluminium Ingots (British) . . 


FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 15/- to 15/6 
Hamilton Ell a Ox 16/6 
Splints 18/6 to 19/- 

AYRSHIRE— 

(f.0.b. Ports) —Steam 14/- 

FirEsHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam .. yaar 14/9 to 15/- 
Unscreened Wavigusion Ko Set tee te) aC ere 

LoTHIANS— 

(f.0.b. Leith)—Hartley Prime 14/6 to 14/9 
14/- 


Secondary Steam .. 
ENGLAND. 
YORKSHIRE, MANCHESTER— 


B.S.Y. Hard Steams 
Furnace Coke 


19/6 to 23/- 
19/- to 24/- 


NonTHUMBERLAND, NEWCASTLE— 
16/— to 16,6 


Blyth Best 
» Second... 15/- to 15/6 
» Best Small .. 13/- 
Unscreened 14/6 to 15/6 
DurHAM— 
Best Gas... 14/8 
Foundry Coke 24/6 to 26/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- — 
South Yorkshire Best .. . 23/- to 25/- _— 
South Yorkshire Seconds .. 20/— to 21/- —_ 
Rough Slacks. . -. Ij- to 12/- —_ 
. 10/- to 11/- Zh. 


Nutty Slacks 
SOUTH WALES. 





CarpiIrF— 
Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds ars 19/- to 19/44 
Best Dry Large 18/6 
Ordinaries 18/3 to 18/6 
Bunker Smalls 13/6 to 14/6 
Cargo Smalls . . 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 30/- to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 21/- 
SwansEA— 
Anthracite Coals : 
Best Large .. 36/- to 40/- 
Machine-made Cobbles 41/- to 48/6 
Nuts is 1 thohe 40/- to 48/6 
Beans 25/- to 35/- 
Peas PeMey 19/- to 23/6 
Rubbly Culm. . 11/6 to 12/- 
Steam Coals : 
Large Ordinary .. .. «- «+ «+ «+ 18/- to20/ 
FUEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. Per Gallon 
Furnace Oil (0-950 aunt we} 08 3d 
$5 sel 4d. 


Diesel Oil vs 7 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Labour Agitation. 


INDUSTRIAL enterprise of any kind is out of the 
question when it finds itself on no surer a foundation than 
the shifting sands of labour agitation. This is all the more 
disquieting because the men have got everything they 
asked for, and strikes that continue to break out in engi- 
neering, textile and other industries in violation of-con- 
tracts that were supposed to have settled all causes of 
dispute, imply that influences are at work which aim at 
widening the breach between employers and their men, with 
the object, apparently, of demonstrating that labour has 
definitely the upper hand. It is impossible to deny that 
these influences are Communistic. A typical case was the 
strike last week in a great factory at Clermont-Ferrand, 
where the men have always been regarded as collaborators 
and participate in the profits of the business. Because a 
workman was suspended for a week for insulting a foreman 
more than 2000 hands struck and stayed in, and a consider- 
able number of other workers went to the Prefecture to 
ask for an expulsion of the strikers so that those who 
wanted to work could do so. As the Prefect was absent 
the visitors attempted to “ stay in” until his return. They 
were promptly turned out by an armed force. Behind all 
this trouble are incidents which lead to an allegation that 
the unions are adopting forcible methods to bring in out- 
side workers, who represent quite a large proportion of the 
working community. So far as men engaged in the engi- 
neering trades are concerned the change observable in 
their mentality during the past three months is inexplic- 
able, except on the assumption that they have allowed 
their natural good sense to be carried away by a wave of 
propaganda, but as the good sense remains it should ulti- 
mately allow of a return to a condition of things more 
conducive to their interests. Outside the skilled ranks 
there is little hope of any early appreciable change 
in the labour attitude. Meanwhile, employers are taking 
a firm stand in their dealings with strikers, and in the Nord 
they refuse to meet Government arbitrators so long as 
works are oceupied. In these circumstances, coupled with 
the instability of prices and uncertainty as to the future, 
work on private account is necessarily limited, and the 
engineering trades rely for the time being upon the State, 
which is providing for an additional expenditure of 
approximately £131,500,000 on armaments during the 
next four years and the immediate placing of orders under 
the programme of public works. The present financial 
and monetary situation raises doubts as to how the vast 
total of money required will be procured. 


The Forty Hours’ Week. 


When the forty hours’ week was decreed in June 
last no date was fixed for putting it into operation. This 
was a necessary precaution in view of the increasing 
difficulties that are now seen to stand in the way of its 
general application unless considerable tolerances are 
allowed. Labour reformers regarded the shorter working 
week as the simplest of problems, and yet it is found to be 
one of the most difficult of solution. The first objection 
that the forty hours’ week could not be applied unilaterally 
without placing the country at a serious disadvantage in 
foreign markets is unanswerable, its probable effects 
being already sufficiently demonstrated by an accelerated 
decline of exports through rising production costs in conse- 
quence of reforms already in operation. The forty hours’ 
week will add more to those costs than is represented by 
the time reduction, because most industries experience a 
more or less fluctuating activity, and in some cases there 
is no way out except by working overtime during busy 
months. The unions want to abolish overtime, which 
they regard as an obstacle to their plan for ensuring 
employment for more men. Employers, on the other 
hand, insist that a certain tolerance should be allowed for 
working overtime without increased pay. Others claim 
that the forty hours a week should be merged into a total 
of 2080 hours a year, upon which employers could draw 
as required in order to meet varying requirements. 
Suggestions put forward by industrial groups show that 
the situation is extremely involved, and a solution of the 
difficulty is not likely to be found so long as the unions 
preserve an inflexible attitude on all points, so that 
employers are left with no alternative but to ask that the 
application of the forty hours’ week should be delayed as 
long as possible in order to allow of an exhaustive inquiry 
being made into its possible consequences on the national 
production. If the Government is convinced that these 
consequences are serious, it can either postpone the appli- 
cation of the decree indefinitely or else provide loopholes 
to meet the situation, so that the forty hours’ week may 
become more theoretical than real until it is adopted 
internationally. 


State Shipping. 


When the State liquidated its merchant shipping 
a few years after the war it was thought that in view of the 
disastrous financial results the experiment would never 
be repeated except under dire necessity. Of late years, 
however, the State has had to intervene to save the 
shipping industry, first by becoming the principal owner 
of the Compagnie Générale Transatlantique, which is under 
its complete control, and then by building two ships for a 
fast trans-Mediterranean service run by private com- 
panies. The system is somewhat similar to that adopted 
by some municipal and county authorities of farming out 
concessions for public service undertakings to private 
companies, but in the case of shipping the avowed object 
is to enable a national industry to hold its own at whatever 
cost to the country. The Minister of Merchant Marine is 
reported to have plans ready for four ships, which will be 
built as soon as the credits are voted by Parliament. The 
ships will be handed over to existing shipping companies 
as State property to be worked by them, and it appears 
probable that this will be the beginning of an expanding 
State fleet which will reduce the financial burden on com- 
panies running the ships. In the same way, some cargo 
ships are being built for a private company, to the cost of 
which the State contributes 35 per cent. on the under- 
standing that they are built in French yards selected with 


British Patent Specifications. 





When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When the abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office, 
~~ Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
8. each, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


451,569. March 18th, 1936.—E.Lecrric Morors, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

The noise of asynchronous motors is to be attributed to the 
combined effect of the harmonic fields produced by the stator 
and rotor. To keep these effects small, the slots for the windings 
are skewed. The skewing effects primarily a reduction of 
the winding factor for the harmonic fields of higher order, and 
the influence of the field displacement in space taking place 
relatively to the cylinder generatrices of the stator bore only 
occupies a secondary position in reducing the noise. In order 
to increase this field displacement, and thus to approximate to 
each other, the stator cross-sections oscillating in counter 
phase, a V-shaped skewing has been used instead of one running 
straight through. Investigations have shown, however, that 
this also does not nearly suffice to attain a sufficient reduction 
of the stator oscillations. For this purpose, a much more 
marked spacial skewing is necessary, and to attain this without 
at the same time increasing the number of stator slots covered 
by a rotor slot it has been proposed to provide a zig-zag-shaped 
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skewing or inclination. This permits of any desired spacial 
inclination and consequently enables a very close approxi- 
mation of the cross-sections oscillating with different phases, 
so that these mutually prevent oscillations, whereby the motor 
becomes less noisy. The object of the invention is to provide 
an improved arrangement of the slots, and the invention 
consists in an induction motor having a squirrel-cage winding 
arranged in zig-zag-shaped slots in the rotor, said rotor being 
subdivided so that the slots in one portion are staggered with 
respect to the slots in an adjacent portion. Examples of carry- 
ing out the invention are shown in the accompanying drawings, 
in which Fig. 1 is a development of a part of the periphery 
of a rotor having a squirrel-cage winding arranged in zig-zag- 
shaped slots, the rotor being divided into two portions A and 
B, each having V-shaped slots, as indicated at C, while Fig. 2 
is a similar view in which the slots in each portion of the rotor 
are N-shaped as indicated at D. In each case the two halves 
of the rotor are arranged so that the slots in one half are staggered 
with respect to the slots in the other half, and the ends of the 
windings at the adjacent edges of the two halves are connected 
to a common short-circuiting ring E.-August 7th, 1936. 











a 











BATTERIES AND ACCUMULATORS. 


451,572. April 24th, 1936.—Exrecrric AccumuLaTors, H. 
Dean, of The Chloride Electrical Storage Company, Ltd., 
and The Chloride Electrical Storage Company, Ltd., 
Clifton Junction, near Manchester. 

This invention relates to venting plugs for batteries adapted 

to give a free outlet for the gases whilst preventing the discharge 
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The plug comprises a body part A 
which may be made of ebonite, porcelain, or other mate- 
rial, hollowed out to provide an expansion chamber B com- 
municating with the accumulator cell by a restricted throat C, 
so that any gas passing through the throat will tend to deposit 


or spilling of acid. 








member E, which has a gapped and tapered peripheral edge to 


seat in the tapered recess D. The gaps F in the baffle form the 
gas passages. The upper side G of the baffle is cone shaped to 
return any acid to the chamber B by way of the gaps F. The 
lower side of the baffle has one or more annular recesses H and a 
central conical depression J therein so as to entrap any acid 
thrown up with the escaping gas and return it to the chamber 
B and so to the cell. The final gas vent is at K in the dise L, 
which has a contour at its underside similar to that of the baffle 
E. By forming the baffle member D with a tapered peripheral 
edge the assembly of the plug with the baffle member in an 
inverted position is prevented as shown in Fig. 2.—August 7th, 
1936. 


ELECTRICAL APPLIANCES. 


451,204. January llth, 1936.—AN ARRANGEMENT FOR GENE- 
RATING A Saw Tootu Voutace, N. V. Philips’ Gloei- 
lampenfabrieken, Emmasingel, Eindhoven, Province of 
North-Brabant, Kingdom of the Netherlands. 

This invention relates to arrangements for generating a saw 
tooth voltage, such as are used for scanning purposes in tele- 
vision transmitting and receiving systems, and more par- 
ticularly to those arrangements comprising a condenser which is 
charged through a resistance by a source of direct voltage, and 
discharges through a discharge tube having at least three elec- 
trodes. An electromotive force derived from the condenser 
voltage is supplied to the grid of the tube through which the 
condenser discharges, said electromotive force causing a decrease 
of the grid voltage with an increasing condenser voltage and 
being supplied through a R C-system whose time constant is 
small with respect to the periodic time of the oscillations gene- 
rated. This arrangement permits oscillations to be generated 
whose frequency and amplitude can be adjusted to the desired 
value independently of each other. The arrangement com- 
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prises the series connection of a condenser A, a resistance B, 
and a source C of direct voltage. The anode-cathode impedance 
of a discharge tube D, comprising a cathode E, a grid F, and an 
anode G, is connected in parallel with the condenser A. Further- 
more, the condenser A is connected, on the one hand, through a 
condenser H to the grid of a discharge tube J, and, on the other 
hand, to the cathode of this tube, a resistance K and, if desired, 
a source of bias L being provided between the grid and the cathode 
of the tube J. The anode of the tube J is connected through a 
resistance M to the positive terminal of the source C a point N 
of the resistance M being connected through a R C-system 
consisting of a condenser O and a resistance P to the grid F 
of the tube D. Furthermore, a source of potential R is con- 
nected, in series, with the resistance P, between the grid F 
and the cathode E of the tube D. This arrangement generates 
oscillations having a saw tooth wave-form, provided that the 
time constant of the RC-system formed by the condenser O 
and the resistance P is small relatively to the periodic time of 
the desired oscillations. The operation of this arrangement is 
described in detail in the specification.—July 31st, 1936. 
451,566. January 6th, 1936.—E.xecrricat Piucs, The United 
States Rubber Company, 1790, Broadway, New York, 
U.S.A. 
This plug is made with a soft rubber body. In assembly 
the “ flex ’’ is drawn through the body as is shown in Fig. 1 


N°451,566 
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and the leads are soldered to the blades A A. It is then pulled 
back again so that the blades enter the moulded slots B 
as shown in Fig. 2. The barbs CC then hold the assembly 
securely together.—A ugust Tth, 1936. 


TELEGRAPHS AND TELEPHONES. 


451,564. December 28th, 1935.—H.F. Cores ror WIRELESS 
Purposgs, E. Michaelis, No. 14, Talbot-square, London, 
W.2. 


Fig. 1 shows the usual method of attachment for a H.F. 
moulded rod and for a H.F. moulded plate. A is the moulded 
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H.F. part, B the attachment of artificial resinous compounds, 
C is a threaded bush pressed in, or it may be replaced by a 
threaded pin. In testing the cores joined to their supports, 
it has been found that some moulded cores split off relatively 
easily from the resinous attachment. The construction described 





any acid which it carries, in the chamber B for return to the cell. 





a view to favouring a distribution of work. 





Above the chamber B is a tapered recess D to receive the baffle 


hereunder provides the solution. The joint D between the 
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moulded core and the attachment, which had hitherto been 
made between practically, as may be seen in Fig. 1, plane 
surfaces, is in this construction to be formed as shown in Fig. 2. 
The iron cores, which are compressed beforehand, may be 
provided, e.g., with a conical hole E, the base of the core being 
turned away from the attachment or holder. As the artificial 
resinous mixture—in contradistinction to the H.F. finely 
divided iron material—flows readily under pressure, it fills 
the said conical hole, while the shape of the H.F. core remains 
unchanged. After the pressing has become hard, the H.F. core 
is tightly held by the resinous part, which acts as a rivet F so 
that no breaking away can occur. By dovetailing or tapering 
the H.F. iron core where it engages the holder, the resinous 
= gone is caused to grip the former after pressing.—August 
ith, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


451,678. February 12th, 1935.—DertTrecTING THE PRESSURE 
or COMBUSTIBLE GASES IN THE ATMOSPHERE, J. H. Naylor, 
Ltd., Central Brass Works, Wigan, and J. E. Smith. 

Two matched filaments A and B are supplied with current 

by a battery C. A is an ordinary lamp filament and faces a 

photo-electric cell D. B is of platinum and faces another cell E. 
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The two cells are connected in opposition with the galvanometer 
F. The container for the filament B has openings for the 
admission of the atmosphere which are protected by wire gauze. 
If the atmosphere is pure the galvanometer stands at zero, but 
if the air is contaminated a differential voltage is set up, and its 
extent is indicated by the instrument.— August 10th, 1936. 


MINING MACHINERY. 


451,562. December 10th, 1935.—PNeumMatic STowiNnG, oR 
Som Macuines, J. E. Pollak, 20-23, Holborn, London, 
£.C.1. 

This is a machine for filling goaf in coal mines by pneumatic 
means. The waste is shovelled into the hopper A and is fed 
by the star wheel B into the chamber C, whence it is ejected 
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into the goaf by an air jet D. As the material is very abrasive 
the star wheel is encased by two movable housings E E, 
which can be pushed together to take up wear by the toggle 
gears F F. Jets of air GG are used to blow dirt out of the 
pockets of the star wheel.—August 7th, 1936. 


TRAMWAYS AND RAILWAYS. 


451,576. December Ist, 1934.—Ramtway Keys, The Executors 
of James Mills, Ltd., Bredbury Steel Works, Bredbury, 
near Stockport, and A. Macbeth, Broadway, The Firs, 
Bowdon, Altrincham. 

A spring key in accordance with the invention is made by 
suitably bending a piece of steel plate, and comprises upper and 
lower outwardly directed loops or wings and an intermediate 
oppositely directed or re-entrant bend, rib, or strut, the closed 
outer side of which is at such a distance from the free edges of 
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the loops or wings that under normal conditions of use the edges 
do not contact with the closed side of the re-entrant bend, and 
the key functions wholly by spring action, but under excessive 
* load the free edges of the loops or wings will contact with the 
bend which will then preserve the loops from collapse or per- 
manent set. The key is parallel, i.e., of uniform height and 
width, throughout its length, and is of greater width than the 
space between the rail and the jaw of the chair into which it is 
to be fitted and the forward end of the key is given a “lead ” 
to enable it to be driven into position.—August 4th, 1936. 
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MISCELLANEOUS. 


451,247. February 6th, 1935.—THE MANUFACTURE OF LAMI- 
NATED SaFety Grass, K. 8. Low, 8, Waterloo-place, 
London, 8.W.1. 

In order to effect the cohesion of glass sheets and a cellulose 
ester such as acetyl cellulose according to this invention, the 
following operations are carried out :—A sheet of cellulose 
ester such as acetyl cellulose is dipped for a short period in an 
appropriate bath of liquor, whereupon surface softening and/or 
incipient solution of the sheet takes place. The sheet while 
still wet is then placed between two sheets of cleaned, but 
otherwise untreated, glass. The sandwich thus formed may then 
be lightly squeezed together so that contact and removal of 
surplus liquid is effected. The sandwich is then left to dry 
partially and drain for a short period, after which it is subjected 
to uniform heat. After heat treatment as above described for 
an appropriate period the laminated glass is removed, and as 
complete and intimate adhesion will have become effected it is 
now only necessary to grind, polish, and seal the edges of the 
laminated sheet of safety glass. The bath or dipping solution 
into which the cellulose ester sheets, such es acetyl cellulose, 
are dipped will consist essentially, though not necessarily entirely, 
of the following three constituents :—(1) Where the cellulose ester 
is nitro cellulose :—Iso-butylene glycol diacetate, 80 per cent.; 
amyl acetate, 15 per cent.; normal butyl alcohol, 5 per cent. 
(2) Where the cellulose ester is acetyl cellulose :—Glycerol 
triacetate, 80 per cent.; ethyl lactate, 15 per cent.; propyl 
alcohol, 5 per cent.—July 31st, 1936. 


451,573. November Sth, 1934.—CoaTeD oR LAMINATED 
Propvucts, Wingfoot Corporation, 1144, East Market- 
street, Akron, Ohio, United States of America. 

A thin flexible rubber hydro-chloride film, suitable for water- 
proofing paper, and for coating various materials for various 
purposes, may be made as follows :—Approximately 20 lb. 
of plasticised pale crepe rubber are desired in 3131b. of 
benzene. Hydrogen chloride gas is introduced at about 10 deg. 
Cent. until approximately 11-6 1b. of gas have been absorbed 
in the reaction mixture. This is allowed to stand until a rubber 
hydro-chloride is produced, which contains about 29-5 per cent. 
of chlorine, when the mass is steam-distilled to remove the 
excess of free hydrogen chloride and to evaporate the solvent. 
The residue is then broken up on a rubber washer and washed 
thoroughly to remove any remaining hydrogen chloride and 
water soluble ingredients. The washed product is dried in a 
vacuum at approximately 160 deg. Fah. The dried product is 
dissolved in benzene or chloroform to produce a 4 to 8 per cent. 
solution of the rubber hydro-chloride. It is advantageous to 
incorporate an age-resister of the kind and in the amount 
hereinbefore set forth in this solution. The solution is then 
spread as a thin film on a nitro-cellulose-coated belt or other 
suitable surface and heated. After approximately 90 per cent. 
of the solvent has been evaporated, the film is removed from the 
belt and, with further heating, the balance of the solvent is 
volatilised. The film thus produced is not sticky or tacky at 
ordinary temperatures, but softens at about 110 to 120 deg. 
Cent., and will then adhere to paper, cloth, wood, and the like. 
By pressing the film against paper, cloth, or other fabric while 
heating to about this temperature, a flexible waterproof sheet 
is formed which may be used as a wrapping material or in any 
other desired way. The heating is advantageously accomplished 
by placing the fabric or other sheet on a heated plate and then 
rolling the film of the rubber hydro-halide on to it. Or the 
thermo-plastic film may be placed on an unheated table and 
covered with the fabric, and the two may then be cemented 
together by rolling the fabric with a heated roll.—Augqust 5th, 
1936. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 











should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and | 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 
InsTITUTE oF Metats.—Annual meeting in Paris. For 
programme, see page 94. 
To-Day AND SatuRpDay, Sept. 197TH. | 
INTERNATIONAL MEETING OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS at New York. For programme see page 213. | 
To-pay To Sunpay, Sept. 20ru. 


ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION | 
Bureavx.—Thirteenth Annual Conference at Balliol College, | 
Oxford. 








To-pay To SaTuRDAY, SEPT. 26TH. 

““MopEL ENGINEER” Exuisit1ion.—Royal Horticultural 

Hall, Westminster, S.W.1. 11 a.m. daily. | 
Monpay TO Saturpay, Sept. 2Ist To 26TH. 

Iron AND STEEL Inst.—Autumn meeting in Diisseldorf. In 
order to provide further opportunity for the discussion of papers 
presented at Dusseldorf, additional sessions will be held in the 
Lecture Theatre of the Institution of Civil Engineers, Great 
George-street, London, S.W.1, on Thursday, October 29th, and 
Friday, October 30th, commencing each day at 10 a.m. The 
afternoon session on Friday, October 30th, will constitute a 
joint meeting with the Institute of British Foundrymen. For 
programme, see page 84. 

Tuespay, Sept. 22NpD. 

Betrast Assoc. OF ENGINEERS.—Visit to Automatic Tele- 

phone Exchange Plant, 1, Cromac-street, Belfast. 6.30 p.m. 
Tuurspay To Saturpay, Sept. 24TH To 26TH. 

Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on “ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 

Turspay, Oct. 6TH. 

Inst. oF MARINE ENGINEERS.—85, The Minories, London, 
E.C.3. Presidential address. 6 p.m. 

WEDNEspDAyY, OcT. 7TH. 

LivERPOOL ENGINEERING Soc. (Inc.).—9, The 
Liverpool. Presidential address. 6.30 p.m. 

TuHurRspay, Oct. 8TH. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘Some British Railway Accidents,” Mr. H. W. 
Bardsley. 7.30 p.m. 

Royat AERONAUTICAL Soc.—Royal Soc. of Arts, 18, John- 
street, Adelphi, W.C.2. ‘‘ Aerodynamics and Structural 
Features of Tapered Wings,’’ Dr.G. V. Lachmann. 6.30 p.m. 

Fripay, Oct. 9TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S.W.1. ‘ Aircraft Accidents: Their Causes and 
Prevention,” an informal meeting introduced by M. L. Bramson. 
7 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London 
8.W.1. ‘‘ The Microscope in Engineering and Industry,” Mr. 


Temple, 


| two 8ft. by 45ft. combination tube mills, complete with 








A. E. Bingham. 7.30 p.m. 


Tuurspay, Ocr. 15TH. 

Inst. oF FuEt,—Inst. of Mechanical Engineers, Storey’s-gate, 
S8.W.1. Presidential address by Sir John Cadman. 2.30 p.m. 
Melchett Lecture by Prof. Dr. Franz Fischer. 3.30 p.m. Annual 
dinner and dance at the Connaught Rooms, Great Queen-street, 
W.C.2, at 6.45 p.m. 

Fripay, Ocr. i6ru. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘ Monolithic Furnace Construction,” Mr. J. Duguid. 
7.30 p.m, 

Turspay, Ocr, 20TH, 
Inst. OF MARINE ENGINEERS.—85, The Minories, London, 


E.C.3. ‘ The Burmeister and Wain Two-stroke Cycle Engine,’’ 
Dr. H, H. Blache. 6 p.m. 
WEDNEsDAy, Oct. 21st. 

LIVERPOOL ENGINEERING Soc. (INc.).—9, The Temple, 
Liverpool. * The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,”’ Mr. F. H, Auger. 6.30 p.m. 

Tuurspay, Oct, 22nd. 
Inst. OF MECHANICAL ENGINEERS.—Annual dinner at 


Grosvenor House, Park-lane, W.1. 
Fripay, Oct. 23RD. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘ The Elements of Pumping Machinery,’”’ Mr. B. J. 
Lymer. 7.30 p.m. 

Fripay, Ocr. 30TH. 

Junior Inst, OF ENGINEERS,—39, Victoria-street, London, 
8.W.1. ‘Oil Film Lubricated Bearings and Some Recent 
Developments,”’ Mr. W. E. Baker. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Bristo.’s INSTRUMENT Company, Ltd., formerly of New 
Cross, 8.E.14, has removed to Brent-crescent, North Circular 
Road, West Twyford, London, N.W.10. 

BLACKSTONE AND Co., Ltd., Stamford, Lincs., announce 
that Major Charles Pratt has joined their board, and has taken 
up residence at Stamford, where extensive developments are 
being carried out. 

Mr. Joun Bruce, A.M.I.E.E., F. Inst. F., who recently 
severed his connection with the Barking power station of the 
County of London Electric Supply Company in order to enable 
him to undertake private consulting work, has taken offices 
in Windsor House, Victoria-street, London, S.W.1. 

THE WESTINGHOUSE BRAKE AND SiGNAL Company, Ltd., 
informs us that it has appointed Mr. G. Gibb to represent it 
in Scotland for its metal rectifiers. Mr. Gibb will operate from 
1l, Bothwell-street, Glasgow, C.1, the offices of Messrs. J. E. 
Robson and Co., who have represented the company for brakes 
and heating apparatus for many years. 

THE JoHN THOMPSON ENGINEERING Company, Ltd., Wolver- 
hampton, has taken over Triumph Stoker, Ltd., of Leeds, the 
manufacturers of all types of mechanical stokers, elevators, and 
conveyors. The company will still operate as Triumph Stoker, 
Ltd., at its present address at Kirkstall-road, Leeds, and the 
existing staff and employees will be maintained. 

Davy Brortuers, Ltd., Sheffield, announce that the company 
has acquired the business of the British Chilled Roll and Engi- 
neering Company, Ltd., Empire Works, Haverton Hill, Middles- 
brough. The board of directors of the British Chilled Roll and 
Engineering Company, Ltd., has been reconstituted, and now 
comprises Mr. E. J. Fox (chairman), Mr. 8. V. Toy, and Mr. D. F. 
Campbell. Mr. 8. V. Toy will act as technical director and Mr. 
H. B. Toy remains in a consultative capacity. 

BLACKSTONE AND Co., Ltd., of Stamford, Lincs., announce 
that Mr. Ernest Blackstone and Mr. Harold Blackstone have 
retired from the board of the company. The retirement of 
Mr. Ernest Blackstone and Mr. Harold Blackstone from the 
board does not destroy the family connection with the firm. 
They remain in an advisory capacity at Stamford, and three 
members of the third generation of the family are also actively 
associated with the firm in executive positions. The changes 
in the directorate follow the co-operative arrangement of the 
firm made some six months ago with R. A. Lister and Co., 
Ltd., of Dursley, Glos. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Epcar ALLEN AND Co., Ltd., Sheffield, have received a 
contract from the Aberthaw and Bristol Channel Portland 
Cement Company, Ltd., for a clinker-grinding plant, com red 

uller- 
Kinyon pumping and conveying equipment and dust-collecting 
plant. Other recent orders include one from the Chinnor 
Cement and Lime Company, Ltd., for a clinker-grinding plant, 
comprising one 6ft. by 34ft. combination tube mill and cement- 
handling auxiliaries. 

Joun I. THornycrort anp Co., Ltd., have received from 
the Iraq Government through the Crown Agents for the 
Colonies an order for the construction of four shallow-draught 
motor patrol vessels for service in Iraq. The craft are each 100t. 
in length with a beam of 17ft., and the draught, when loaded, 
will be about 3ft. The service in which the vessels will be 
engaged necessitates their being protected by bullet-proof 
plating. The propelling machinery will comprise in each case 
twin Thornycroft oil engines developing a total of 280 H.P. 
The anticipated speed is approximately 12 knots. 








DUST COLLECTORS—AMENDMENT OF A PATENT 


AppiicaTIon for British Letters Patent No. 440,118 was 
made by Mr. Jacobsen and the Buell Combustion Company, 
Ltd., for an invention entitled ‘‘ Improvements relating to 
Centrifugal Apparatus for Separation of Dust and Grit from Air 
and Gases.” The application was opposed by Davidson and 
Co., Ltd., Sirocco Engineering Works, Belfast, the main ground 
of opposition being that the invention had already been pub- 
lished in British Letters Patent No. 196,537, of which Davidson 
and Co., Ltd., are the proprietors. The hearing came before 
Mr. Wilson, acting for the Comptroller General, on June 29th, 
1936, and the decision was issued on July 18th, 1936. It con- 
tained the following paragraph :— 

“In my opinion, this is a case which, as I stated at the con- 
clusion of the hearing, calls for a warning to the public that 
the patent is one which may not be available to be used at 
all except with the consent of some other person and, following 
the well-established practice laid down.... I propose to 
amend the applicant’s specification to include a reference 
by number to the opponent’s specification, and a statement 
of what is claimed therein.” 
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Road Engineers’ Conference. 


DURING his Presidential Address at the final meet- 
ing at Oban on Saturday, September 19th, of the 
Highway Engineers Association of Scotland, prior to 
its being merged with the Institution of Municipal 
and County Engineers, Mr. W. Macdonald, road 
surveyor for the Lorn district of Argyll, referred to the 
proposal of the Government to take over certain 
specified Class I roads. From newspaper reports it 
appeared that the basic principle in the change-over 
was actuated chiefly by a desire to secure greater 
uniformity in methods of road construction. But if 
that meant the dreadful monotony in design which 
had appeared throughout the country in the shape of 
housing, then he pleaded that no such repetition 
should come to exist on the road system. Referring 
to road resurfacing, Mr. Macdonald said there was 
still a wide field for the invention of machinery suit- 
able for work of that kind. While it was recognised 
that in conjunction with the Ministry of Transport the 
National Physical Laboratory had accomplished valu- 
able work in connection with the testing of materials 
and road surfaces, it appeared that the scope might 
usefully be widened to embrace research on road plant. 


General Refractories Limited. 


On Thursday last, September 17th, the new 
administrative offices of General Refractories, Ltd., 
at Genefax House, Tapton Park-road, Ranmoor, 
Sheffield, were opened by Lord Riverdale. In welcom- 
ing the distinguished guests, Mr. Frank 8S. Russell, 
chairman and managing director of the company, 
said that the firm had grown with the demand for 
refractories and its expansion had occurred without 
destroying competitors. In his reply, Lord Riverdale 
pointed out the vital part which industry at Sheffield 
had played in the recovery of the national industries, 
and that not the least of the recovery was a progressive 
refractory production. He stated that any firm which, 
in spite of all the difficulties of exchange and licences, 
went in for export business was doing one of the 
greatest services to the country. Unless England 
exported on a large scale the time would come when 
it would be very difficult to pay for the foodstufts 
and raw materials imported. He stated that one of 
the main reasons why Sheffield remained a great pro- 
ducing area was that it had a tradition of research, 
carried out both privately and at the University. 
Mr. R. A. Kirkby, a director of the company, said 
that it had been suggested that the company had 
made some recent acquisitions with a view to forming 
a monopoly in refractories in this country. He wished 
to deny that ; rather was it the company’s intention 
to build up a great industry and to take full advantage 
of the country’s natural resources. 


Strike at Singapore. 


A STRIKE which originated in another industry has 
spread to the labour employed on the naval and air 
bases at Singapore, and, according to newspaper 
reports, is holding up the work. It is reported that 
some 5000 Asiatics are involved in the Colony, and 
that of that number about 2000 were engaged on the 
bases, but the latest information is to the effect 
that the men are gradually returning to work, after 
receiving assurances that the alleged grievances 
would be looked into. The strike started in the pine- 
apple canneries, and called for the intervention of 
the police. It then spread to the air base, and then 
to the boilermakers at the naval base, whilst a short 
but disorganising lightning strike upset the transport 
system. Whilst it is thought that the trouble was 
instigated by agitators, the methods of hiring labour 
in Singapore seem to leave something to be desired. 
The strikers demand an eight hours’ day, increases 
of wages, the formation of a union, and better con- 
ditions. We gather from the latest reports that the 
trouble has practically subsided, and it remains now 
to see how far and in what manner the demands of 
the men can be met or satisfied. It is not anticipated 
that the strike itself will seriously delay work on the 
bases. The progress of the Singapore naval base was 
discussed in a leading article in our issue of Aug. 21st. 


The Late Mr. Frank Hornby. 


Not only boys and girls, but many engineers and 
inventors, heard with regret of the death on Monday 
last of Mr. Frank Hornby, inventor and manufac- 
turer of ‘‘ Meccano,” at the age of seventy-three years. 
Whilst his name is more directly associated with 
clockwork trains, the production of which was added 
to the primary business—the making of the famous 
standardised, punctured steel strips and fittings—it 
is by the latter that he will be remembered. Mr. 
Hornby was a Liverpool man, and the Meccano idea 
is said to have sprung to his mind when travelling to 
the house of a relation who had children to be amused. 
In a wayside goods yard he noticed a small derrick 
crane of the familiar type, and observing the manner 
in which the jib was built up, it occurred to him that 
with the help of suitable steel strips, bolts and nuts, 
and some oddments of clockwork, boys could readily 





make models of cranes and similar structures. The 
idea seemed so promising that he began to punch the 
strips with his own hands, and his whole staff was a 
girl who assembled the parts for sale. That was in 
1900, and as an example of the industrial importance 
that mechanical toy-making may acquire, we may 
mention that the Meccano factory now gives employ- 
ment to 1500 persons and covers 5 acres of ground, 
and that there is a French factory as well. The 
production of the strips and details is a good example 
of standardisation. So convenient are the parts for 
mechanical experimentation that they may be found 
in many engineering drawing-offices, whilst experi- 
mental laboratories, the National Physical amongst 
them, make frequent use of them. In fact, something 
that was started as a toy for the amusement of 
children has become of value to the serious inventor 
and investigator. 


A New Admiralty Research Ship. 


On Wednesday last, September 16th, the announce- 
ment was made that Philip and Sons, Ltd., engineers 
and shipbuilders of Dartmouth, had received an 
order from the Admiralty for the construction of a 
non-magnetic research vessel. Built for the special 
purpose of carrying out magnetic research at sea, the 
vessel will have a displacement of about 650 tons, 
and will be rigged as a brigantine. An auxiliary 
engine, to be built by Petters, Ltd., Yeovil, will be 
fitted, and a bunker capacity for about 2000 miles 
at 6 knots is specified. Owing to the nature of her 
duties, the Royal Research Ship “‘ Research,” as she 
will be called, will be built largely of teak, with bronze 
and gunmetal frames, &c. The engine will also be 
especially designed to avoid as far as possible the use 
of magnetic metals. She is estimated to cost about 
£100,000, and her complement will number thirty-one, 
including a scientific staff. In placing the contract, 
the Admiralty is declaring its intention to take over 
the work of a magnetic survey of the oceanic areas, 
brought to an end in November, 1929, when the non- 
magnetic ship ‘‘ Carnegie,” the property of the 
Carnegie Institution, was destroyed by fire at Apia, 
Western Samoa, thus terminating the collection of 
information which had been issued for twenty-five 
years. The results of this research had always been 
available to the Admiralty through the courtesy of 
the Department of Terrestrial Magnetism of the 
Carnegie Institute at Washington, and the Depart- 
ment has now presented full details of the construc- 
tion and equipment of the ship ‘“ Carnegie,” and is 
giving the services of her commander as consultant 
in the design of the ‘‘ Research.” 


New Factories Bill. 


THE last consolidating Factory Act was passed 
thirty-five years ago, and the Government has 
admitted that a revision is overdue. Hence it pro- 
poses to bring in a Bill in the next session. To ensure 
that the Bill shall be satisfactory, a Factories Bill 
Campaign Committee has been set up, and it is hoped 
that members of all parties will support it. Miss 
Gertrude Tuckwell is Chairman, and Lord Listowel 
Hon. Treasurer of the Committee. One of the prime 
objects of the Bill will be to secure a new statutory 
limitation of the working hours of women and young 
persons. The Chief Inspector of Factories has 
pointed out that there is a tendency to increase the 
hours of such workers since trade improved, and has 
observed that they are generally worked by the least 
physically fit portion of the industrial population. 
“The best workers tend to go to the best employers, 
and the weakest to drift to the factories with the 
longest hours and the least good conditions.”” The 
need for a new Bill has been admitted for years. 
According to the Committee, one was drafted in 
1924 by a Labour Government, and another in 1926 
by a Conservative Government, and it is understood 
that the foundations of both were laid before the war. 
Sir Edward Troup, when Under-Secretary at the 
Home Office, wrote between 1922 and 1924 that 
‘‘ probably no departmental Bill has ever had more 
labour or a greater variety of technical knowledge 
devoted to it.”” We understand that the new Bill will 
embody the substance of the drafts referred to above. 


Civil Aviation. 


THE Report on the Progress of Civil Aviation 
published by H.M. Stationery Office last week, 
contains many interesting particulars about aviation 
in the United Kingdom, the Dominions, and Colonies. 
The regular air services operated by United Kingdom 
companies, both at home and across oceans, made 
87,200 stage flights last year, carried 200,000 
passengers, 714 tons of mails, and nearly 2000 tons 
of freight. The number of passengers increased by 
48 per cent., the weight of mails by 186 per cent., 
and the weight of freight by 62 per cent. over the 
preceding twelve months. As showing the spread 
of amateur flying, it may be noticed that at the end 
of 1935 there were seventy light aeroplane clubs 
in the United Kingdom with a membership of over 
9000, and with nearly 2500 members holding “A ” 
pilot’s licences. There were also at the end of the 
year thirty-one gliding clubs with a total member- 
ship of 1000, of whom probably one-fifth actually 
glided. It is of particular interest to note that the 
export trade in aeronautical products improved 





greatly, reaching during the year a value of £2,721,441. 
“More than seventy States throughout the world,” 
says the Report, “‘ appear on the industry’s order 
book, indicating the wealth of experience of operating 
conditions that is inevitably at the service of the 
British aircraft designer, as well as the world-wide 
ramifications of the industry’s export activities.” 
The Report deals also with the seaplanes and land- 
planes to be used in the Empire Air Transport 
Scheme, and with a new type of aircraft for the 
Transatlantic service, the Mayo composite craft—see 
THE ENGINEER, January 3rd, 1936—in which a large 
flying boat ascends with a smaller long-range seaplane 
which is launched from the parent as soon as the 
desired operating height has been reached. 


Maiden Voyage of the M.V. “ Dunvegan 


Castle.” 
Tue Union Castle Mail Steamship Company, Ltd., 
recently took delivery of the new motor vessel 


‘“* Dunvegan Castle ” from the builders, Harland and 
Wolff, Ltd., after very successful trials, and the 
vessel sailed on Friday last on a special voyage to 
South and East Africa. The line has placed in service 
four passenger liners with a total gross tonnage of 
80,000 within the space of seven months. The new 
vessel is a sister ship of the “ Dunnottar Castle,” 
delivered in June last. She has an overall length of 
560ft., a moulded breadth of 71ft. 6in., and a gross 
tonnage of 15,007, a rounded stem, a cruiser stern, 
two masts, and a single funnel of the streamlined type. 
Her twin main engines are Harland Burmeister and 
Wain double-acting, two-cycle, airless injection, 
nine-cylinder units of 450mm. bore and 1200 mm. 
stroke. The uniflow scavenging system and tuned 
exhaust pipes are embodied in the design. The 
auxiliary plant consists of four 350 kW generators, 
each driven by a six-cylinder, 280 mm. by 500 mm. 
engine of the same type at 330 r.p.m. Two waste- 
heat boilers equipped for oil firmg in port are also 
provided, and electric auxiliaries are fitted. An 
interesting installation is the Harlandic electric clock 
control, which automatically keeps correct ship’s time 
without resetting during the voyage. 


Hampshire Coast Protection. 

A PUBLIC inquiry was held by Mr. R. Gadsby, an 
Inspector of the Ministry of Health, at Bournemouth 
Town Hall, on Tuesday last, September 22nd, at 
which it was stated that the proposal to construct a 
concrete groyne, estimated to cost about £19,000, 
was made necessary by the mining of ironstone at 
Hengistbury Head about 100 years ago. Mr. F. P. 
Dolamore, a former Borough Engineer of Bourne- 
mouth, explained that between 1840 and 1870 mining 
operations had exposed the sandy material of the 
headland to the action of the wind and sea. The 
consequent - erosion, if unchecked, might lay open 
Christchurch Harbour to the south-westerly gales 
and turn Hengistbury Head into an island. It was 
proposed to fill in a “ deep”? between the sea end of 
the headland and a ledge of rock 700ft. to seaward 
by the action of a groyne. Mr. Dolamore expressed 
himself as confident that the presence of the groyne 
would cause sand and shingle to accumulate to the 
west of the headland instead of, as at present, being 
carried round it. The accumulation would protect 
the cliffs, which were now eroding at a rate varying 
between 4ft. and 1}ft. per annum. The Christchurch 
Borough Council was stated to have withdrawn its 
initial opposition to the scheme and the approval of 
the Ministry of Agriculture, the Board of Trade, and 
other authorities had been obtained. There being no 
opposition, the inquiry was closed. 


Non-skid Road Surfaces. 


SPEAKING at the National Road Transport Con- 
ference at Brighton on Tuesday, September 22nd, 
Major F. G. Turner, Engineer-in-Charge of experi- 
mental Work at the Ministry of Transport, pointed 
out that in designing concrete roads weather pro- 
tection was as necessary as protection from wear. 
He expressed favourable views on the subject of 
tar amd bituminous surfaces, and mentioned that 
in a certain case an asphalt surface had been applied 
to a stretch of concrete road surface which had 
already been in use«for a number of years. Not 
only did the road surface remain undeformed, 
but an excellent riding surface resulted. The appli- 
cation of thin carpets of balanced mixtures of stone 
and binder as a means of renewing the top dressing 
of a road had produced excellent results as a non- 
skid surface. Professor R. G. H. Clements, of London 
University, pointed out that road work to-day was 
entirely experimental and that the experiment did 
not cease with the engineer’s work. Scientific work 
was required from the chemist and from others con- 
cerned in the production of materials. Excellent 
results had already been obtained in Germany, but, as 
in most foreign countries, the problems of traffic 
density encountered in England were unknown. Lord 
Howe, chairman of the British Road Federation, 
pointed out the danger of roads the colour of which 
was highly light-absorbent. The colour of the road 
surface made a great difference to the danger of 
driving at night. The dangers of the existing design 
of roads, particularly the danger of the 30ft. wide 
road as opposed to the 40ft. road, were also mentioned. 
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PRINCIPLES OF GEAR-TOOTH GENERATION, 

NECESSARY preliminary to the study of the 
tA detail design of tooth forms is an understanding 
of the principles underlying the methods by which 
the teeth will ultimately be produced. It might be 
assumed that if a tooth is designed, for example, to 
have an involute profile of certain basic dimensions, 
the manner in which the tooth form is actually pro- 
duced is no concern of the designer. Such an assump- 
tion, commonly enough encountered, gives a good 
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Fic. 65—ELEMENTS OF A GENERATING PROCESS 


deal of trouble to those responsible for the production 
and performance of gears. 

Because an involute tooth is superficially simple, 
it does not follow that any involute profile can easily 
be produced, even if at all; internal gears in par- 
ticular are full of pitfalls. Furthermore, it must 
be borne in mind that a tooth profile is not limited 
to the portion which actually comes into engagement, 
but extends, as the clearance curve, down to the 
bottom of the tooth space. The form of the clearance 
curve is determined by the shape of the cutter in 
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FiG. 66—ROLLING MOTION BETWEEN GENERATING 
CUTTER AND WORK 


conjunction with the method of production employed, 
and not only influences the strength of the tooth, 
but may also limit, or interfere with, the working 
portion of the profile. 

The variety of gear-cutting processes is so great 
that a comprehensive description of them, and of 
all their intricacies, cannot here be attempted ; but 
for the purposes of design to meet normal require- 
ments only the principles underlying what are 
known as ‘ generating ”’ processes need be dealt with. 

The Meaning of ‘ Generation.”—All gear design 











XI. 


279, September 18th.) 


is based on the fact that if two bodies (a pair of 
engaging gear teeth in particular) have a predeter- 
mined relative motion and touch each other at every 
instant, their respective profiles or surfaces bear a 
definite relationship to each other. The principles 
governing the relationship between the surfaces 
and the position and motion of the points or lines 
of contact between them have already been discussed.* 
If the relative motion of the surfaces and the form of 
one of them are given, the determination of the form 
of the other may be regarded as a problem capable 
of solution by either graphical or analytical means. 
The actual production of gear teeth represents a 





FiG. 67—INSTRUMENT FOR ROLLING TOOTH PROFILES 


solution of the same problem by mechanical means, 
and the method employed is termed “ generation.” 
Any such method may be regarded as the mechanical 
embodiment of a combination of two principles 
which may be described as follows :— 

(a) A cutting point or cutting edge is given a 
motion whereby it is caused to sweep out the surface 
of the teeth of the known member of a pair of con- 
jugate gears (the mating member being required). 

(6) A “ blank,” in which a tooth form conjugate 
to that represented by the cutter is to be generated, 
is mounted in the appropriate relationship to the 
cutter and the motion which the finished gear would 
have relative to that to which the cutter corresponds 
is superposed on the cutter and/or the work. 

By the addition of relative motion other than that 
required to give the cutting action, the profile given 
to the work is different from that of the cutter, and 
it is this which distinguishes generation from forming, 
in which the shape of the cutter is merely reproduced. 

The difference between generation and forming 
is illustrated by the production of a screw thread 
by the alternative processes of milling and chasing. 
When chasing, the work is given a helical motion 
relative to the tool, and the thread form produced is 
a copy of that of the tool, taken in the plare con- 
taining the cutting edges. In the milling process, 
however, the edges of the rotating cutter sweep out 
a surface of revolution, and by superposing the 
helical motion of the work a thread form is produced 
which is different from that of the cutting edges 
and, in fact, from any section of the surface of revolu- 
tion which they sweep out. 

Determination of Tooth Profile by Graphical-Genera- 
tion Method.—In the actual cutting of gears only 
the generation of surfaces comes up for considera- 
tion. By way of example, however, the generation 
of one plane curve or profile from another may with 
advantage be described, particularly since the 
process frequently has to be carried out graphically 
(possibly with mechanical aids) in gear design 
problems. 

Referring to Fig. 65, suppose that two gears are 
required to operate on centres O and Q respectively, 
that the profile of the teeth of A is known, and that 
the form of the teeth of B (which is shown only as 
a “blank ’’) is required. After finding the position 
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of the pitch pomt P corresponding to the centre 
distance and angular velocity ratio, the analytical 
or equivalent graphical solution would consist in 
determining the path of contact which the teeth of 
A would have, and thence finding the profile of B 
which would give the same path of contact. 

The graphical or mechanical solution by generation 
consists in giving the profile of A the property of 
cutting or marking the surface of the blank B; 
by tracing on, or cutting away, the surface of B along 
the profile of a tooth of A in a number of successive 
relative positions of the pitch circles during their 
relative rolling motion, a tooth profile conjugate to 
the teeth of A results. 

It may be noted. that the given relative motion 
of the generating and generated members may be 
produced in a variety of ways. The actual motions 
consist of rotations about the respective centres 
O and Q; this corresponds to rolling of the pitch 
circles at the point P, but the same relative motion 
takes place if the pitch circle of B is fixed and that 
of A is rolled round it. This is illustrated in Fig. 66, 
in which the pitch circle of B has been divided into 





GRAPHICALLY 


equal ares by points P, 1, 2, 3, 4, etc., the pitch circle 
of A being similarly divided into ares of the same 
length. When A rolls over B to bring the points 4 
and 4’ together, the centre of A will be at O, 
and the tooth profile of A will be in the position 4. 
Repeating this process a sufficient number of 
times gives a corresponding number of positions 
of the generating tooth profile. The tooth profile 











FiG. 68—INSTRUMENT FOR ROLLING TOOTH 
PROFILES PHOTO - MECHANICALLY 


of B is the envelope of all the successive positions of the 
profile of the generating tooth. 

If this procedure is followed in the graphical 
determination of tooth forms the most convenient 
method is to keep the pitch circle and tooth profile 
of the generating tooth A fixed in position, draw the 
pitch circle of the generated tooth B on tracing paper, 
and subdivide both pitch circles into arcs of equal 
length. The pitch circle of B may then be rolled over 
that of A by bringing successive marked points into 
coincidence (keeping the pitch circles in tangential 
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contact), in each position the outline of the generating 
tooth being traced. The result on the tracing will be 
identical with that shown in Fig. 66. 

The instrument (in use in the technical department 
of David Brown and Sons, Ltd.), shown in Fig. 67, 
represents a step towards generation by purely 
representing 


mechanical [means. A _ segment a 
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FiG. 69—GENERATION OF SPUR GEAR BY RACK - 
FORM CUTTER 


portion of one of the pitch circles is attached to a base 
plate and a templet representing the generating 
tooth is mounted above it in the correct relative 
position. (The segment and templet shown in the 
illustration correspond to the pitch line and tooth of 
a rack.) The pitch circle of the gear to be generated 
is represented by a second segment, and this is 


given a complete rolling movement over the straight- 
edge D (which represents the pitch line of the rack 
tooth A) the result, on developing the image, is the 
sum or envelope of all the positions of the generating 


tooth profile in white on a black background. A 
shield E can be swung into position to protect the 
card from extraneous light. 

The final step towards complete mechanical genera- 
tion consists in converting the templet into an actual 
cutter. If, for example, a cutter were made with 
suitably relieved cutting edges identical in profile 
with the teeth of the gear A in Fig. 65, and were 
reciprocated in the direction of its axis, the cutting 
edges would sweep out a surface corresponding to the 
actual tooth surfaces of the gear represented by A. 
By then mounting a blank in the position of B and 
providing a mechanical drive whereby the cutter and 
blank are given rotary motions about their respective 
axes with the appropriate angular velocity ratio, 
the cutter would generate conjugate teeth in the 
blank. 

Generation by Means of a Rack-shaped Cutter.—In 
the foregoing example it has been assumed that the 
cutter corresponds in form (with the exception of 
additions to the height and thickness of the tooth 
form in order to give the necessary clearance and back- 
lash) to the mating gear. Generation by means of 
such a tool may be termed “ copy-generation.”” From 
the properties of intermating series already discussed, * 
however, it follows that if the cutter be made in the 
form of one member of such a series all the gears 
which it generates will mesh correctly with each 
other. 

In particular, the cutter may be in the form of a 
rack. By adopting the 
involute system of tooth 
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FIG. 70—GENERATION OF HELICAL GEAR BY R 


secured to a movable platform to which may be 
clamped a piece of card on which the generated 
tooth is to be drawn. The two segments are then 
rolled together, slip being prevented by a steel tape 
clamped to opposite ends of the respective segments, 
and in each of a large number of positions the profile 
of the templet is transferred to the card by drawing. 
A typical result is inset. 

A still further stage is represented by the photo- 











FIG. 71—TYPICAL RACK-FORM CUTTERS FOR 
SPUR AND HELICAL GEARS 


mechanical apparatus, similar in principle, shown in 
Fig. 68. Here the counterpart A of the templet is used, 
the card B on which the generated tooth profile is 
required is photographically sensitised, and a beam 
of light is directed perpendicularly on to the templet 
and, where it is cut away, on to the surface of the 
card. In any one position the form of the generating 
tooth is impressed Bhotogren any on to the surface 
of the card, and if the segment C carrying the card is 














profiles the cutter corres- 
ponding to the rack will 
havestraight sides (ignoring 
certain arbitrary modifica- 
tions discussed in a later 
section) and its manufac- 
ture, although rendered 
slightly more difficult than 
at first sight appears, by 
reason of the degree of 
accuracy required, is at 
least easier than if the 
profile were given any 
other curved form. 











The arrangement of such 
a cutter relative to the 
blank is illustrated in Fig. 
69. The cutter A, which 
may be adjusted radially 
with respect to the axis of 
the work, is reciprocated 
in order that its edges may 
sweep out the surface of 
the teeth of the imaginary 
rack forming the basis of 
the design of the tooth 
profile required to be 
given to the blank B. 
In addition to this recipro- 
cation, the cutter 
advanced in thedirection of 
the pitch line X P X and, 
at the same time, the work 
is rotated about its axis O 
at a speed such that its pitch circle through P has 
the same linear velocity as that of the rack, 7.e., the 
pitch circle of the blank and the pitch line of the rack 
roll together. In consequence the straight cutting 
edge generates an involute profile in the blank in 
accordance with the principles of conjugate tooth 
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ACK - FORM CUTTER 


equal to one pitch (or an integral number of pitches) 
and returned to its starting point, the blank mean- 
time remaining stationary. This cycle is repeated 
until all the teeth are cut. 

Provided that the method of relieving the cutter is 
suitably chosen, the cutter caa be re-sharpened with- 
out changing its profile. The process is suitable for 
cutting external gears only. 

Rack Generation of Helical Gears.—A helical 
involute gear is conjugate to a straight-sided rack 
having inclined teeth. The method described above 
for generating spur gears can therefore be easily 
adapted to the cutting of helical gears by changing 
the direction of reciprocation of the rack cutter. The 
arrangement is then as illustrated in Fig. 70. The 
cutter A is reciprocated in a direction inclined to the 
axis of the work at an angle equal to the spiral angle 
required, and is simultaneously rolled over the blank 
in the direction X X. The normal profile of the basic 





FiG. 72—DOUBLE - HELICAL PINION IN COURSE 


OF GENERATION 


rack of a helical or spiral gear may be, and usually is, 
identical with that of a spur gear of the same normal 
pitch, and consequently the same cutter will produce all 
spur, helical, and spiral gears of the same normal)pitch, 
regardless of number of teeth and spiral angle, and 
all such gears will be conjugate to each other if mounted 
in the appropriate relative position. Typical cutters 
are shown in Fig. 71. 

The same principles may be applied to the profile 
grinding of the teeth of spur and helical gears by 
substituting for the cutters an abrasive wheel which 
either represents directly, or sweeps out in the course 
of its motion relative to the work, the plane faces 
of the teeth of the imaginary rack. 

Generation of Double-helical Gears by Rack Cutters.— 
An interesting extension of the principle described 
above is provided by the “ Sunderland” process 
for generating double-helical gears having teeth which 





are continuous at the apex. The method, illustrated 





FiG. 73—RACK - FORM CUTTERS FOR 


contact. For such a process to be continuous the 
length of the rack cutter would require to be some- 
what longer than the pitch circumference of the work ; 
since this is usually impracticable, the cutter is with- 
drawn from the work after it has advanced a distance 
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PLANING DOUBLE- HELICAL GEARS 


in Fig. 72, consists in the employment of two cutters 
of rack form arranged to reciprocate alternately in 
directions parallel to the tooth spirals of the right and 
left-hand helices of the gear. The stroke of each 
cutter terminates in the central plane, and each 
cutter therefore clears away the chip left by the other 
on the preceding stroke. The cutting edges sweep 
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out the surfaces of an imaginary double-helical 
rack with which the gear to be generated will be 
conjugate ; the generating action is derived from 
rotation of the work and superposed linear motion 
in the direction of the pitch line of the head carry- 
ing the cutters, in the manner described in the previous 
example. Typical double-helical cutters are illus- 
trated in Fig. 73. 

Generation by Gear-shaper Cutters.—-A rack-shaped 
cutter may be replaced by one corresponding in 
form to any gear which can be derived from the same 
basic rack. This is the basis of the ‘“ gear-shaper ” 
process, the cutter being in the form of a pinion having 
involute profiles and suitably relieved flanks. The 
relative position and motion of the cutter and the 
work correspond to two gears rotating in mesh, 
and Fig. 74, in illustrating this, also shows the possi- 
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Fic. 74—GENERATION OF INTERNAL GEAR BY 
GEAR - SHAPER PROCESS 


bility offered by the process of generating the teeth 
of internal gears. 

As before, reciprocation of the cutter in the axial 
direction causes the cutting edges to sweep out a 
surface corresponding to the teeth of the conjugate 
gear which the cutter represents. In addition, the 
cutter and work are mechanically connected and 
caused to rotate at speeds appropriate to the 
respective numbers of teeth ; in this sense the process 
is continuous and does not involve the intermittent 
cycle for indexing necessary in the rack-planing 
process as usually carried out. 

The effect of sharpening a cutter of this type, 
which must necessarily be provided with adequate 
clearance on the flanks of the teeth, is to reduce the 
diameter of the cutter, and the question of what 
variation results in the form of the gears produced 





Fic. 75—TYPICAL GEAR -SHAPER CUTTERS 


naturally arises. Fortunately, the property - of 
involute gears of working correctly at varying centre 
distances overcomes the difficulty which any other 
tooth form would present. Without going into detail 
at this stage, it may briefly be stated that the profiles 
of the teeth of the cutter on every transverse section 
are involutes to the same base circle. As the diameter 
of the cutter is reduced by sharpening, the centre 
distance (when cutting an external gear) decreases 
and the pressure angle and pitch at which the cutter 
actually operates are correspondingly reduced. The 
base diameter being constant, however, the base 
pitch remains the same and the base diameter of 
the gear produced is therefore unaltered. There 
are a number of points of detail which arise in making 
a closer study of tooth forms as generated by this 
process, in connection with the form of the clearance 
curve, the paths of face and flank contact, tooth 
thickness, and, in the case of internal gears, inter- 
ference in various forms, but consideration of these 
is reserved until later. 





By making the teeth of a gear-shaper cutter of 
helical form and giving the cutter a helical reciprocat- 
ing motion with the corresponding lead, helical gears 
may be generated. Such a cutter may be regarded 
as conjugate to the basic rack from which the helical 
gears are derived. For mechanical reasons, the 
spiral angle which can be given to the teeth by this 


process is limited. Typical gear-shaper cutters for 
spur and helical gears are illustrated in Fig. 75; 
it may be noted that in the course of manufacture 
these cutters are themselves generated from an 
abrasive wheel, the active surface of which represents 
a tooth of a straight-sided rack. 

(To be continued.) 
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A.—MATHEMATICAL AND PHYSICAL 
SCIENCES. 


SECTION 


THE PRODUCTION AND TECHNICAL APPLICATION OF 
HiegH VOLTAGES. 


N Monday morning, September 14th, Section A 

discussed the production and technical application 
of high voltages. The subject was selected by the 
Council of the B.A. for discussion as having a direct 
bearing on the life of the community. 

Dr. T. E. Allibone (Metropolitan-Vickers Electrical 
Company, Ltd.), who opened the discussion, said 
the fact that the subject had such a bearing upon the 
life of the community would be appreciated by con- 
sidering how dependent we were upon the continuity 
of service of the 132 kV grid transmission system. 
It was the business of high voltage engineers to 
study the technical features involved in producing 
and maintaining that system. He also referred to 
the use of high voltages in the hospitals for the taking 
of X-ray photographs (a million such photographs 
are taken in the hospitals of the world annually) 
and the treatment of disease, and said that many 
new developments were likely to find application 
as curative agencies in the next few years. 

The four types of high voltages used, he said, were 
A.C., impulse, D.C., and high-frequency A.C. 
Measurement of only the first type could yet be 
said to be satisfactory. A.C. and impulse voltages 
were used mainly in engineering, whilst D.C. was 
used mainly in physics and medical work. Voltages 
of about 1 million were necessary to supply sufficient 
information for the designs of apparatus for 132 kV 
systems, and in the tests that had been devised 
ample tolerances had been left above the actual 
operating voltages to safeguard against the changes 
in operating conditions—humidity, atmospheric pollu- 
tion, lightning disturbances, temperature rises, &c. 
D.C. voltages were applied extensively to X-ray 
tubes, a field of application which was widening 
rapidly ; higher voltages and higher intensities of 
rays were being used. Atomic disintegration and 
the production of radio-active substances from 
high-voltage vacuum tubes might have important 
applications to medical research in the coming decade. 

In the course of a brief review of the many types 
of generators at present in use in engineering and 
physical laboratories for the production of high 
alternating, direct, and impulse voltages, and the 
purposes for which they were used, Dr. Allibone 
said that there were so-called 1,000,000-volt trans- 
formers, but it had become practicable to use smaller 
units, of 500,000 or 300,000 volts each, in series, 
and to energise one from the other by putting a 
tertiary winding into the first transformer to supply 
power through the primary of the second, or to supply 
each transformer through alternators driven through 
a bakelite shaft. As many as six had been connected 
in a cascade in one transformer built by the General 
Electric Company. 

Dr. Allibone mentioned the recent installation 
of electrostatic precipitators at a power station, the 
equipment precipitating 1000 tons of dust per week, 
which dust would otherwise pass up the smoke stack. 


THE IONISATION MEASUREMENT OF SHORT-WAVE 
RaDIATION. 

Dr. G. W. C. Kaye and Mr. W. Binks (of the 
Physics Department of the National Physical 
Laboratory) presented a paper on the accurate 
measurement of the quantity or “‘ dose ” of radiation 
administered to patients, pointing out that the success 
and safety of cancer treatment by X-rays and 
radium, whether singly or combined, depended 
largely upon accurate measurement. The most 
satisfactory method available, said the authors, was 
a physical one involving the determination of the 
ionisation produced in air by the electrons liberated 
by the radiation. For X-radiation the air-ionisation 
unit of quantity called the réntgen had been accepted 
internationally, but the difficulties hitherto encoun- 
tered in measuring very short-wave radiation, such 
as the y-rays from radium, had given rise to doubts 
concerning the feasibility of expressing X-ray and 
radium measurements in a common unit, a procedure 
admittedly desirable. The difficulties of realising 
the réntgen in the case of y-rays were due to the 
long ranges of the electrons liberated in air (up to 
10ft. or 12ft.). 

Dr. Kaye and Mr. Binks, however, showed that 
those difficulties could be overcome by the use of a 
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very large parallel-plate ionisation chamber, of 
effective dimensions about 12ft. by 10ft., by means 
of which the unification of X-ray and radium dosage 
measurements had been effected. They pointed 
out, at the same time, that such a chamber, while 
serving its purpose as an ultimate standard of refer- 
ence, was quite impracticable for medical purposes. 
But the results established that for everyday practice 
small ionisation chambers having appropriately 
thick walls of “ air-equivalent material ’’—a type 
already in use for X-ray measurements—could be 
employed successfully for y-rays. 

In the “‘ air-walled ” chambers the volume of air 
ionised is defined by a completely enclosing chamber, 
the walls of which have an effective atomic number 
the same as that of air. By attention to the experi- 
mental conditions, said the authors, they had 
sufficiently removed the anomalies, so that medical 
workers could go ahead and make use of the réntgen 
just as they could the X-rays, which was very 
important, because often they were both used together. 


MEASUREMENT OF VOLTAGE BY SPARK GAPS. 


Discussing the spark gap as a voltmeter, Professor 
W. M. Thornton (in a paper he contributed) said that 
the three forms of spark gap used for high-voltage 
measurements were those between needle points, 
between spheres, usually equal, and between parallel 
circular plates with rolled edges. To these he added 
the corona voltmeter, in which the discharge was a 
radial stream of fine sparks starting from a wire 
enclosed by a concentric cylinder, but ending by 
diffusion in the space around it. The needle gap, he 
said, was not an instrument of precision ; the electric 
wind from the points retarded the formation of a 
complete ionic path between them. The sphere gap 
was the most convenient of all the methods, and within 
certain restrictions was sufficiently accurate for use 
in industry as an indicator that a specified voltage had 
been applied to apparatus connected to it. The gap 
between parallel surfaces was the simplest in theory 
and most accurate in use. The voltages used for 
testing were either alternating or rectified. The gap 
between parallel plates with rolled edges, he said, 
could be regarded as a standard voltmeter. It was 
fundamental, consistent and accurate to more than 
1 in 1000 at all voltages. Parallel plate gaps should 
not be used with spacings greater than one-tenth of 
the radius of curvature of the approach to the paralle! 
part. When that was exceeded the curve of calibra- 
tion changed suddenly in direction at an applied 
voltage depending on the diameter of the plates. It 
was necessary, as in the case of sphere gaps, to have 
pairs of plates, each of which covered a certain range 
of voltage. When the critical gap was not exceeded, 
the parallel gap had several advantages. It was set 
to a desired spacing as readily as a sphere gap; it 
had no spread of field within the central part of the 
area, in which the spark-over invariably occurred ; 
the random ionisation that was required to start any 
spark discharge in air existed over a much larger 
volume and the choice of spark path was much 
wider ; irregularities due to draughts or neighbouring 
bodies were less, and since it was not affected by 
stray fields it could be used without shielding or in 
more confined places. 

More uniform results in the calibration of spark 
gaps, he continued, would no doubt have been 
obtained in the past if there had been a standard 
absolute method of voltage measurement. The 
capacitance divider method had the disadvantage that 
it was difficult to measure low alternating voltages 
to the desired order of accuracy by instruments that 
took little or no current. Out of several absolute 
methods, such as the attracted disc electrometer, the 
ellipsoid voltmeter, the capacitance divider, and the 
use of a rectified condenser current, the best were 
those in which the measurements were made at the 
high voltage itself and not by a dilution method. Of 
those, the ellipsoid voltmeter had been found to give 
the most satisfactory results. It consisted of a small 
metallic ellipsoid a few centimetres long and a few 
millimetres in diameter, the dimensions of which 
were known to a high order of accuracy, suspended 
between large parallel plates with rolled edges, set at 
a fixed distance apart by end gauges. One such 
instrument had been in constant use for six years. 
The ellipsoid was suspended midway between the 
plates and, in the large instrument used, had a free 
period of 173 seconds. It was given a very slight 





turning movement, and when almost at right angles 
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to the plates, as observed by a transit telescope, the 
field was applied and the swings counted. They were 
recorded on an electric chronograph and the readings 
reduced by the Gauss method. Individual readings 
agreed regularly to 1 part in 10,000. 

It was easier to measure, accurately and directly, 
alternating voltages of the order of 100 kV than the 
low voltages of the condenser divider method, and to 
obtain results to the same order of precision as those 
to which the standard ohm were known. 

An investigation for the purpose of standardising 
the parallel plate gap and comparing its behaviour 
with that of the sphere gap, concluded the author, was 
in progress for the Electrical Research Association 
by Mr. F. M. Bruce. 


THE BREAKDOWN OF DIELECTRICS UNDER TRANSIENT 
ELECTRICAL STRESSES. 


Mr. R. Davis (of the National Physical Laboratory), 
in’a paper on this subject, pointed out the great 
assistance which had been given to the experimental 
study of the breakdown of gaseous, liquid, and solid 
dielectrics by the development of the impulse 
generator and the high-speed cathode ray oscillo- 
graph. With high voltages, he said, some form of 
voltage divider for use in conjunction with the 
oscillograph was required, and precautions must be 
taken in using the resistor type. Errors in recording 
were introduced chiefly through the capacitance to 
earth of the high-voltage arm of the divider. 

The paper discussed the breakdown of air with 
reference to different electrode systems, such as 
sphere gaps, and the author included the special case 
of a solid dielectric located between the electrodes in 
parallel with the air path; as an example he men- 
tioned the insulators used in high-voltage transmission 
systems. Having discussed experimental Jaws, he 
made the generalisation that breakdown occurred 
most easily when the stress at the positive electrode 
was greatest. 

The paper concluded with a discussion of the 
polarity effects in measuring gaps, and flash-over 
of insulator systems; of the impulse strength of 
liquid and solid dielectrics; and, in the case of 
the latter, of the part played by the immersing 
medium. 


THe ELectrric STRENGTH OF DIELECTRICS. 


Dr. S. Whitehead, of the British Electrical and 
Allied Industries Research Association, in a paper on 
this subject, considered the ultimate limitations of 
voltage or electric stress which could be applied to 
an insulator on the assumption that supernumerary 
defects, such as imperfections or irregularities in the 
solid material, had been removed, and he expressed 
those limitations as physical constants of the material. 
Attention was directed mainly to (a) liability to 
thermal instability ; (6) the increase of conductivity 
at high electric stresses, interpreted in terms of 
ionisation as in gases; (c) the electrical stability of 
the solid structure in analogy with the mechanical 
strength. 

Discussing thermal instability, the author said 
there was room for improvement in the temperature 
limitation of organic products, in the reduction of 
their temperature coefficients and of their thermal 
resistivities. For example, some dry papers had 
very small energy losses, but their thermal resis- 
tivities were of the order of 100 times that of quartz. 
Recently decreases in the thermal resistivity of 
organic composites had been effected by using 
inorganic fillers such as sand. The thermal resis- 
tivities of organic composite, although lower than 
those of the organic products, were much higher in 
general than those of the crystals. 

The general order of the thermal voltage was such 
that the thermal instability limitation was unlikely 
to enter for voltages less than 100 kV at power 
frequencies. In high-voltage equipment the amount 
of solid insulation was usually reduced to the 
minimum compatible with mechanical rigidity. 
Thermal instability required consideration where 
either very high voltages or high frequencies were 
involved. Where the normal conductivity was the 
only source of loss, the thermal voltage was inde- 
pendent of frequency. 

In a cable the thermal and electrical fields were 
parallel, and the difficulty of constructing cables 
with solid dielectric for 1000 kV could be appreciated. 

Apart from its physical significance, and possible 
direct applications, said the author, the thermal 
voltage was valuable as being a simple function of 
the physical constants of a material, and expressing 
its hability to thermal instability. A case could be 
raade for its use as giving a figure of merit to a 
material in respect of that limitation to its use. It 
also indicated the direction in which improvement 
might most advantageously be sought. 

The author then considered the conception of 
ionisation and the possible existence of statistical 
‘jonisation potentials” in analogy with ionisation 
in gases. If it be assumed, he said, that an ion could 
generate a given number of new ions proportionately 
to the field strength and distance traversed, it might 
be shown that, as in gases, the conductivity should 
be an exponential function or, to a first approxima- 
tion, a linear function of the voltage. That concep- 


formed, i.e., there was a constant ‘ ionisation poten- 
tial.” He gave examples of ionisation potentials 
deduced in that way from the results of a number of 
investigations ; they showed a wide range of varia- 
tion, but did not vary with such factors as moisture 
content, temperature, and frequency. 

In a simple theory the increase of conductivity 
with electric stress should be mainly a function of 
the voltage, so that the thickness entered into the 
conductivity field strength relations. Although Hart- 
shorn had found evidence of that in mica and synthetic 
resin, little information was otherwise available, 
owing to the difficulty of obtaining specimens of 
different thicknesses which were entirely comparable. 

It was very difficult to account physically for 
potentials of more than at most a few volts. Possibly, 
owing to the dissipation of energy in ways not pro- 
ducing ionisation, the apparent “‘ ionisation poten- 
tial” was much greater than the true. Some recent 
tests by the E.R.A. on the breakdown of very thin 
varnish films and impregnated paper had not given 
breakdown voltages less than between 1000 and 
2000 volts. The minimum voltage at which an appre- 
ciable increase of conductivity with stress had been 
observed appeared to be at least about 500 volts. 
It was possible that those minimum voltages were 
of the order of the ionisation potentials. 

So far, only indications of ionisation by ions of one 
sign had been obtained. That would not produce 
electrical instability without the interposition of 
some other factor, such as ionisation by ions of the 
opposite sign, local thermal instability, &c. Accord- 
ingly, before a breakdown stress could be deduced, 
a more detailed knowledge of breakdown processes 
was necessary. Such a connection seemed possible 
where a continuous transition to breakdown was 
observed, but often breakdown was abrupt and 
discontinuous. 

Coming to the factor of ultimate electric strength, 
the author said that the high field strengths which 
were theoretically compatible with thermal stability, 
and which were also apparently compatible with the 
electrical stability of the ionisation he had men- 
tioned, were not, in fact, realised because an abrupt 
instability occurred earlier. In measuring that type 
of electric strength, great care must be taken to avoid 
spurious results, but methods had been developed 
for the majority of instances. His colleague, Mr. 
Thomas, had made a large number of such deter- 
minations. Despite a wide dispersion of results, a 
number of values fairly concordant between different 
investigators had been found. The author exhibited 
a table of intrinsic electric strengths observed for 
various materials. The values all lay in the range 
100,000 volts to 10,000,000 volts per centimetre, 
and the majority were grouped around 1,000,000 volts 
per centimetre. Thus, he said, there was less differ- 
ence as between different materials in intrinsic electric 
strength than there was in the other limitations so far 
considered. 

Having indicated various ways im which the 
ultimate electric strength could be explained, he 
said it was not possible at present to decide between 
them. In any case, the effect of irregularities, struc- 
tural defects and mosaic effects had not been taken 
into account. The experimental technique normally 
employed was such that only a small area was exposed 
to the electric field, but, nevertheless, it was possible 
that the similarity between the intrinsic electric 
strengths of different materials might be due to 
defects as compared with ideal structure. Recent 
work on solid structure had shown that such defects 
might themselves be characteristic of the general 
type of structure, so that the electric strength might 
still be characteristic of the material, although not 
explicable in terms of an ideal model. 

There seemed no reason, he concluded, why 
materials should not be used having a voltage 
limitation as regards thermal instability greater than 
1000 kV, and a field strength limitation not less than 
500 kV or 1000 kV per centimetre. Those limitations 
were not at present severe, although the voltage 
limitation might in special cases become important 
for future development. The present working field 
strengths were very much less than the intrinsic 
limit suggested. Accordingly, on both accounts 
there was a considerable field of opportunity in 
improving existing materials and tyges as regards 
uniformity and grosser defects and ufilising them to 





or reducing their inherent limitations might still be 
regarded as a problem for the future. 


Some ExectricaL DISCHARGE PHENOMENA ON HiGH- 
VoLTAGE SYSTEMS. 

Mr. C. W. Marshall (of the Central Electricity 
Board) made a contribution on this subject, in the 
hope that it might help to illustrate to physicists 
how discharge phenomena were regarded by electrical 
engineers. He pointed out that electrical engineers 
and physicists had occasion to deal with discharge 
phenomena of the same fundamental nature, and their 
ways of regarding them were different. 

The chief problem in the technical operation of 
electrical systems, he said, was the insulation of the 
high-voltage conductors. The insulating materials 
used were air, porcelain, oil, bituminous or resinous 
compounds, and paper impregnated with either oil 
or bakelite resin. Any electrical breakdown of an 
insulating material was accompanied by an electrical 
discharge having characteristics depending on the 
nature of the insulating material and the type of 
discharge. The various discharge phenomena which 
were encountered in the operation of a high-voltage 
system he classified as (a) corona, (6) surface discharges 
on porcelain, (c) internal discharges in solid insula- 
tion, (d) are discharges. 

Corona or brush discharge took the form of a 
steady violet coloured discharge in the air in the 
vicinity of high-voltage conductors. The discharge 
current was very small, of the order of micro-amperes 
for a conductor of small area. Corona usually 
occurred on outdoor high-voltage plant and trans- 
mission lines. It was due to the local breakdown 
of the air owing to the high voltage gradient near 
the conductor, and it was intensified under humid 
conditions. Corona was usually quite innocuous, 
although, on long high-voltage lines, the loss of 
power due to corona might be appreciable. 

Visible and audible discharges often occurred 
on the surface of the porcelain. In humid atmo- 
spheres the resistance of the porcelain surface fell 
to a relatively. low value, with the result that spark 
discharges occurred. They were usually self-extin- 
guishing, as the heating effect of the discharge 
current dried the porcelain surface so that the 
resistance of the discharge path was increased and 
the discharge could not be maintained. After some 
time the porcelain surface returned to its original 
condition and the discharge was initiated again. 
The discharge current was of the order of tens of 
milliamperes per insulator. Such discharges did 
not normally give rise to any inconvenience or 
damage. Intense and frequent discharges indicated 
that the factor of safety of the insulation was low, 
and that are discharges were imminent. 

Coming to internal discharges in solid insulation, 
he said the air in voids which were liable to form in 
non-homogeneous solid dielectrics (such as impreg- 
nated paper) was readily ionised owing to its low 
dielectric constant and to the high stress at which 
the insulation was worked. Those internal dis- 
charges might easily escape notice and might lead 
to the cumulative deterioration of the dielectric 
by a process of “ tracking.” The initial discharge 
burned a minute portion of the dielectric in its 
immediate vicinity and the carbonised products so 
formed extended the zone of the discharge. The 
process continued until an extensive conducting 
track of carbon was formed in the dielectric and 
ultimately a direct short circuit occurred. Even at 
an early stage internal ionisation gave rise to an 
increase in the power factor of the insulation. That 
fact was often utilised to detect such discharges. 
Discussing are discharges which accompanied a 
complete breakdown of the imsulation between 
conductors of a system, he said they involved currents 
of the order of 1000 amperes, which persisted until 
the supply was cut off. The discharg> might develop 
into a power arc, and such arcs were often also 
initiated by lightning. The high-voltage lightning 
discharge broke down the insulation and was followed 
by an arc which was sustained by the power supply. 
Owing to the large amount of energy involved, a 
power arc might cause extensive damage to electrical 
plant. The author concluded with the comment that 
the apparatus and technique for delimiting the 
effects of such power arcs on interconnected power 
systems constituted a relatively new and extremely 
important branch of electrical engineering. 





the best advantage. The necessity for removing 


(To be continued.) 
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HE Galloway power scheme is notable for the 
fact that with the exception of minor struc- 
tures, such as the Muck Burn dam and the Bow 
Burn dam, arch structures have been constructed 
wherever the contours of the country and the nature 
of the rock on the river banks made it possible to 
choose a suitable site. Of the eight large dams in the 
scheme only two, Clatteringshaws and Doon, are 





tion involved a given voltage drop per pair of ions 








gravity structures. The first named of these two 


The Galloway Water Power Scheme. 
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(Continued from page 285, September 18th.) 


was built during the first stage operations. It is 
situated in a wide moorland valley quite unsuitable 
for a single-arch structure. While a multiple arch 
design might perhaps have been adopted, there is 
little question that the gravity dam, built as it is 
with a slight curvature in plan, is more satisfactory 
architecturally than the alternative design could 
have been. The Doon dam is situated at the 
head of the gorge down which the river flows out of 
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the loch. But on account of the very steep gradient 
of the river bed immediately downstream of the loch 
an arch dam of much greater height to be built in 
the gorge proved economically unsound as compared 
with a gravity structure spanning the crest of the 
saddle at the head of the gorge. The dam, though 
long, is low. The remaining six dams, the Deugh, 
Ken, Blackwater, Carsfad, Earlstoun, and Tongland 
structures, are all situated where the rivers concerned 
pass through deep valleys which at places assume 
proportions almost. gorge-like. As, however, it 
was, in general, desired to “back up”’ the water 
level to the greatest possible extent, and as the con- 
tours of the valleys open out considerably at the 
higher levels it was necessary to continue the arch 
dams on one or both sides by tangential gravity 
dams, and, in some instances, to carry on the walls 
still further in the form of embankments with concrete 
facing walls or core walls. Where, as at Carsfad 
in particular, the height of the dam approaches 
closely the complete depth of the valley, and, in 
addition, the dam forms for part of its length one 
of the walls of the approach canal to the intake 


gravity structure of the same height. Of course, 
numerous other factors have also to be taken into 
account, particularly the very important one of pro- 
viding sufficient spillway length, and in doubtful 
cases they may well tip the balance in favour of one 
type or the other. 

As will be seen from the table, the gravity sections 
of the arch dam and also the two gravity dams, 
Clatteringshaws and Doon, have downstream batters 
of 0-75 to 1. In fact, the gravity sections throughout 
the scheme only differ from one another according 
as to whether there is or is not a spillway over 
them, and according to the width, whether to carry 
a pathway, as at Deugh and Ken, or road- 
way, as at Doon, of the superstructure. Towards the 
ends of the dams, where the head has grown small, 
they are continued sometimes in the form of a con- 
crete facing wall carried down to good rock founda- 
tion and supported by earth filling behind, sometimes 
as a normal embankment with a concrete core wall 
carried down to rock, and in one instance at Carsfad, 
where the work will only come under pressure when 
the reservoir is nearly full, as a plain embankment 











«GRAVITY SPILLWAY SECTION OF DEUGH DAM 


works, the complete structure takes the form in 
plan of a horseshoe. The following table gives the 
heights of the various dams, the radii of curvature 
of the arch sections, which were, of course, deter- 
mined to a principal extent by the widths of the 
valleys concerned, the batter of the downstream faces, 
and the total length of spillway. All the dams have 
vertical upstream faces, and the line of the batter 
intersects the vertical at a considerable height above 











the spillway :— 
| Height 
of Downstream 
spillway | Radius | batter. Length 
from of | of 
Dam. original | curva- spillway, 
ground | ture, | | feet. 
level, feet. | Arch. | Gravity. 
feet. | 
Doon* 44 — | -- 0-75 130 
Deugh 70 230 | 0-33 0-75 370 
Kelas: .; 70 165 0-25 | 0-75 455 
Blackwater 40 125 0-25 0-75 None 
Carsfad .. 65 190 0-3 0-75 880 
Karlstount 70 145 | 0-22 | 0-75 | 330 
Clatteringshaws 75 — —- 0-75 400 
Tonglandt 70 145 0-25 0-75 325 





* Doon dam has three siphon spillways in addition to the 
ordinary spillway over the dam and also a sluice channel under 
the dam. 


¢ Earlstoun and Tongland dams are equipped with flood- 
gates. 

lt is obvious that for a given height, if the radius 
of an arch dam is increased, the batter must also 
increase. But it will be observed from the table that 
a minimum batter of 0-25 to 1 has been adopted, 
and applied even to the Blackwater dam with its 
comparatively small radius of 125ft. The Deugh dam 
has the largest radius of them all, and here the batter 
has been increased to 0:33 to 1. LEarlstoun is 
exceptional in having a batter of only 0-22 
on a radius of 195ft. It will be observed that 
for a corresponding radius and height Tongland 
dam has a batter of 0-25. It is interesting to 
infer from these instructive figures that for any 
given height there is a limiting maximum radius 
beyond which the batter of an arch dam becomes so 





with no concrete wall, but having a masonry facing 
on the upstream side to protect it against wave 
action. Plans of the Doon, Ken, Carsfad, and Earls- 
toun dams are reproduced on page 310. The Deugh 
and Blackwater dams are very similar to the Ken 
dam. Clatteringshaws and Tongland dams were 
described and illustrated in our articles of October, 
1934, and were illustrated by photographs reproduced 
in last week’s issue. Typical sections accompany 
the plans. 


ERECTION OF Dams. 


Little need be said about the methods by which the 
dams were built. The normal practice for such work 
was followed by the contractors, with a multiplicity 
of Scotch derrick cranes, and although naturally the 
manner in which the various cranes and other plant 
was arranged differed according to the circum- 
stances at each site, the actual methods of laying 
the concrete, the proportions of the mix, &c., 
were the same. According to the usual modern 
practice, each dam was built in “blocks,” 
closing spaces, 2ft. to 6ft. wide, being left 
between the blocks to be filled in when the concrete 
placed earlier had set, cooled, and contracted. In a 
manner similar to that usually adopted the waters 
of the rivers were diverted during the construction of 
the dams through temporary openings in their bases. 
The Deugh, Ken, and Blackwater dams, which all 
block exits from the same reservoir, were closed at 
approximately the same date, and the contractors 
were favoured by some exceptionally dry weather. 
Usually the operation consists of dropping gates 
across the upstream sides of the openings and con- 
ducting away any leakage through a drainage channel 
at the base while concrete is filled into the opening. 
The channel is subsequently sealed and the gates can 
then be lifted. So dry was the weather that at the 
Blackwater site it was not even necessary to drop the 
gates, as the whole flow of the river was easily dealt 
with by the drainage channel! Earlstoun dam was 
closed a few weeks later and Carsfad last of all. 

At Doon two unusual factors were present and 
influenced the course of the work. Loch Doon has 
been a controlled reservoir to some extent for very 
many years—quite how many is unknown—with a 


teenth century a tunnel was driven through from the 
gorge, down which the river flows, into the loch, and 
a sluice gate installed to control the flow. This 
tunnel exists beneath the site of the present dam, 
and has now been plugged with concrete. A matter 
that presented the engineers and contractors with 
more serious problems and which had considerable 
influence on the sequence of operations in building 
the dam was that of a pair of pipe lines conveying 
water from a nearby high-level loch to the Burgh of 
Ayr. These pipes originally ran along and beside 
a roadway, which is now to be drowned beneath the 
risen waters. They had to be diverted from their 
original position and provision required to be made to 
carry them across behind the protection of the dam, 
and yet above the course of the spillway. The 
original situations and the new positions are shown 
on the plan of the dam. The pipe lines were dealt with 
in sections, one at a time, so as to maintain supply. 
The raising of the level of Loch Doon necessitated 
that quite a large aggregate mileage of roads should 
be diverted. One of them is actually carried over 
the top of the dam. It also will have the effect of 
submerging an island on which there stood the 
ancient Doon Castle, which had certain points of 
interest for antiquaries. In order to preserve this 
medizval relic, large parts of it have been taken down 
and re-erected on the mainland opposite the island. 
The neighbourhood of Loch Doon is not the only one 
to be affected by the raising of the water levels and 
construction of reservoirs. At numerous other places 
roads have needed to be diverted and provision has 
had to be made in several instances for the con- 
struction of bridges. 
NEEDLE VALVES. 

Six of the eight large dams are equipped with a 
needle draw-off valve having a maximum capacity 
of about 1000 cusecs to supply the necessary com- 
pensation water to the river below the dam, and empty 
the reservoir when necessary. In general design 
all the dams are similar in this respect, except the 
Blackwater dam, where, owing to the lesser head, a 
modified and cheaper arrangement was possible and 
the Doon dam as indicated later. The arrange- 
ment at the Deugh dam shown in a sectional 
drawing, Fig. 10, is typical. Here a 6ft. diameter 
steel pipe is embedded in the dam to lead the water 
to a 6/5ft. Glenfield and Kennedy needle valve with 
disperser vanes arranged upon a concrete emplace- 
ment on the downstream face. The valve is operated 
by hand from a headstock erected upon a platform 
immediately above. A mild steel screen with hori- 
zontal and vertical bars encircles the entrance to the 
pipe, which can be closed by an emergency free 
rolling gate, also manufactured by Glenfield and 
Kennedy, which normally hangs in a gate-house at 
the top of the dam. At the Blackwater dam—Fig. 10 
—where the mean head is only about 28ft., a hand- 
operated sluice valve fitted with a disperser takes the 
place of the needle valve, and there is a hand-operated 
sluice gate instead of a roller gate on the upstream 
face. Doon is again different from the other dams, 
in that besides having a 3/2}ft. needle valve, it has 
also a separate channel through the base of the dam 
10ft. lower down, as shown on page 310. The flow 
of compensation water to the amount of 45 million 
gallons per day through this channel is controlled by 
a regulator gate, and only in emergency is it intended 
to pass this water to the river by the needle valve. 
Water emerging at high velocity from the channel 
flows down a concrete slope and over a “ bucket ” 
into the river bed. On the upstream face of the dam 
an emergency bulkhead gate operated by a winch 
can be lowered either to cover the entry to the channel 
just described or the entry to the needle valve pipe. 
The arrangement is such that in the event of any 
repair of the channel or regulator gate becoming 
necessary,-the water discharged by the needle valve 
will be thrown clear to the river and will not interfere 
with the execution of the work, which can be carried 
on behind protecting stop logs. 

The reason for the unusual arrangement at Doon 
lies in the requirements of the river and fishing 
interests. Salmon ascend the Doon as far as the loch, 
and it will be realised that from the point of view 
of ascending fish the discharge of compensation water 
smoothly over a ““bucket ” is preferable to dropping 
it from a height into the river from the needle valve. 
At low stages of the reservoir salmon will be able to 
pass through the regulator valve. For higher stages 
a fish ladder is provided, to which further reference 
will be made later in this article. At Deugh, Ken, 
and Blackwater no provision has needed to be made 
for ascending salmon, while at Carsfad and Earls- 
toun sufficient water for compensation purposes can 
be sent down the fish ladders. 

SPILLWAYS. 

The problem of providing sufficient spillway 
capacity is, of course, one that can have a very 
important influence upon the design of dam eventually 
selected, particularly when the width of the valley 
in which the structure is to stand is limited. It was 
particularly urgent in the case of several of the 
Galloway dams on account of the large capacity of 
the rivers and the small surface areas of the reservoirs 
above them. The Doon and Clatieringshaws dams 
create reservoirs with surface areas of 2250 acres 








large as to make the structure with its necessarily 
greater length uneconomic in comparison with a 





storage depth of 16ft. ‘Towards the end of the nine- 





and 1000 acres respectively, and there is in con- 
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sequence a large storage capacity available between 
the spillway level and the maximum flood level. 
Since heavy flood conditions are comparatively 
transitory this storage reduces to a considerable 
extent the amount of water it is necessary to spill 
while spate conditions still exist. In fact, the storage 
allows the dam a greater length of time in which to 
get rid of the excess water. At Tongland, too, 
despite the fact that its reservoir has a surface area 
of only 50 acres, Loch Ken, some miles upstream, 
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FIG. 10—SECTIONS THROUGH DEUGH AND BLACKWATER ARCH DAMS 


having a surface area of 2300 acres, provides a large 
degree of temporary storage. But at Kendoon, 
Carsfad, and Earlstoun the conditions are totally 
different. The surface areas of these reservoirs are 
respectively 150 acres, 100 acres, and 140 acres. A 
rate of inflow which would raise the level of Loch 
Doon by Ift. in two hours would cause a corresponding 
rise at Earlstoun in less than ten minutes. Earlstoun, 
moreover, has a catchment area considerably greater 
than that of Loch Doon. It will be seen, therefore, 
that at Kendoon, Carsfad, and Earlstoun the dams, 
under flood conditions, will be called upon to spill 
almost the whole of the excess water immediately, 
and that in consequence very ample spillway capacity 
has had to be provided. 

At only one of the dams was the problem of pro- 
viding sufficient spill capacity easily solved. At 
Clatteringshaws there is a great length of dam avail- 
able and on the downstream side the ground is more 
or less flat solid granite, so that the overflowing water 
can easily be guided back to the bed of the stream. 
At Doon the dam is so situated that it was impossible, 
even despite the limited spillway capacity required, 
to find room for it on the dam itself without necessi- 
tating an excessive rise in level of the loch. Conse- 
quently three siphon spillways have been installed 
to deal with the excess beyond the capacity of the 
dam. These siphons, of the self-priming type, are 
arranged to come into action consecutively as the 
water level rises. It is, however, interesting to note 
that the Loch Doon reservoir, with a catchment 
area of 50 square miles, has existed for at least 
fifty years with a spillway only 60ft. long. 

The Kendoon reservoir is produced by three dams 
blocking three separate outlets. Thus tHe spillway 
capacity can be divided among them, and, in fact, one 
of the dams, Blackwater, is not provided with a 
spillway at all. The gravity sections of the Deugh 
and Ken dams provide, combined, a length of spillway 
equal to 825ft., sufficient, it is estimated, to discharge 
the heaviest of floods with a water level not more than 
3ft. 4in. above the crest. But further downstream, 
at Carsfad, the flood waters, of greater quantity of 
course, owing to the growing catchment area, must 
be discharged over a single dam. The design of the 
dam is, however, such that it has a very considerable 
length, despite the limited width of the valley. By 
making use of the arch dam as a spill besides the 
greater part of the gravity section a length of 880ft. 
is available and sufficient to clear the maximum flood 
with a rise in water level of 3ft. above the crest. At 
Earlstoun the maximum flood to be discharged is 
greater still, and, adequate spillway capacity could not 
be provided without so modifying the design as to 
make the dam uneconomically costly, and in conse- 
quence two flood gates have been installed and will be 
arranged to operate automatically as the upstream 
water level rises. The remaining dam, Tongland, 
much further downstream and near the mouth of the 
river Dee, receives the flood waters from almost the 
whole of the Dee and Water of Ken catchment areas, 
Despite the existence of storage capacity in Loch 
Ken, it needs to be capable of discharging a very 
large quantity of flood water. Owing to peculiarities 
of the site it was necessary to build a special spillway, 
325ft. long, extending in a straight line almost directly 

















upstream before finally curving in to the bank; and 
in addition to construct two large automatically 
operating flood gates. 

SPILLWAY CHANNELS. 

The design of the spillway channels behind the 
dams was made interesting and complicated by the 
steep sided nature of the valleys. Although the 
general situation of each channel was decided upon 
in the drawing-office at the time when the dams were 
designed, the actual details 
were not determined until 
work at the site had 
shown how much _ rock 
excavation and what con- 
dition of rock was likely 
to be encountered. There- 
after small-scale models of 
each dam and channel were 
made in wood and experi- 
ments carried out to dis- 
cover in what manner the 
water would flow and in 
what way it could best be 
guided and _ controlled. 
With the sole exception 
of Clatteringshaws the 
water has at every dam 
eventually to be delivered 
down a steeply sloping con- 
crete apron and over a 
“bucket”? into the river 
bed at a point sufficiently 
far downstream to be clear 
of the toe of thedam. The 
‘buckets’? have been 
designed with a rather 
greater upturn than has 
been usual before. Their 
effect, apparent, if not 
actually true to fact, is to 
produce a_ continuously 
rotating “roll” of water 
at the toe of the bucket 
under and beyond which the remaining water is 
thrown up with dissipation of energy and subsides 
into the river. 

As the water must be collected from a considerable 
length of dam and delivered into, a comparatively 









narrow channel the general design is similar at each 
dam as will be observed from the engravings in a 
Supplement to this issue, and on page 318. Excava- 
tion has been carried down to the rock behind 
the dam for a suitable width and a concrete wall or 
slope built to form the further side of the channel. 
As the water rushing off the dam tends naturally to 
flow across the channel and pile up against the wall, 
it is given at its top an overhang designed to throw 
back the water on itself. The channel, of course, 
follows along the downstream face of the dam, growing 
wider as it approaches the outfall in order to carry 
the increased quantity of water. The gradient of the 
floor is considerable and various means have been 
adopted to break up and slow down the flow. At the 
Deugh dam, for instance, where the rock is sound, it 
has been left rough and unconcreted. Elsewhere 
cross concrete ‘steps’? have been constructed. 
Finally each channel turns through an angle approach- 
ing 90 deg. to carry the water to the spillway apron. 
The floor at this curve is super-elevated in order to 
prevent the water piling up on one side. Usually the 
super-elevation is smooth, but at Earlstoun and 
Carsfad it is arranged as a series of three longitudinal 
steps. 

The arrangement at the Doon dam is typical as to 
general design, but differs from it in detail. A road 
is carried over the top of the dam on arches and at the 
spillway sections the arches are of greater width than 
the base of the dam. After some experiment it was 
found that the most satisfactory flow conditions were 
obtained by building on the downstream side between 
the piers of each arch span a low wall or weir over 
which the water had to flow to reach the spillway 
channel. In another respect, too, this channel differs 
from type. The two“ bays” of the spillway nearest 
the centre of the dam discharge the overflow imme- 
diately opposite the final apron. It was found on 
the model that if the ordinary design was adopted 
this water tended to flow across and over that from 
the other three bays and that thereby not only was 
great turbulence created, but the distribution of the 
water over the apron and bucket was also adversely 
affected. This trouble has been overcome by the 
construction of a guiding wall so placed that 
the water from these bays is not allowed to 
mingle with the rest until the top of the apron is 
reached. 





(To be continued.) 








The Denny-Brown Ship Stabiliser. 
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‘yn Saturday, May 8th, 1875, a representative of 
THE ENGINEER attended the trial trip of the steam- 
ship ‘‘ Bessemer ” a double-ended four-paddle cross- 
Channel vessel designed by Mr. E. J. Reed, built by 
Earle’s Shipbuilding Company of Hull and fitted with 
Mr. Henry Bessemer’s swinging saloon. Incidentally, 
it may be noted, the ship was equipped with a con- 
siderable amount of hydraulic machinery. Apart 
from the hydraulic rams which, under manual control, 
were intended to steady the saloon when the ship 
rolled, she was fitted with hydraulic capstans, 
hydraulic steering gear and hydraulic reversing equip- 
ment for controlling her two independent sets of main 
engines. All this hydraulic gear was made by Brown 
Brothers and Co., of Edinburgh. 

The trial trip began at Dover. In almost dead calm 
weather the ship crossed to Calais where an unfor- 
tunate mishap attributable to the length of the ship 
and the strength of the tide resulted in about 50 yards 
of the jetty being wrecked. The return trip on the 
following Monday was made in equally calm weather 
with the result that the guests arrived back in 
England without the least personal experience of the 
practical operation of the swinging saloon and its 
merits as a means of preventing sea-sickness. 
Throughout her subsequent brief career—the com- 
pany owning her went bankrupt following a second 
mishap at Calais—she never encountered sea con- 
ditions which really put the swinging cabin to a 
proper test. The cabin, we believe, still exists as a 
hall attached to a girls’ school near London. 

On Thursday of last week September 17th another 
representative of THE ENGINEER left Southampton 
in the Southern Railway Company’s T.8.S. “ Isle of 
Sark ” for a short trip in the Channel with the object 
of witnessing a demonstration of the Denny-Brown 
stabilising gear with which that ship has recently been 
fitted. Once again the sea was unkind. It was almost 
a dead calm and the most that could be done was to 
reverse the controls of the stabilising equipment in 
such a way as to cause it make the ship roll artificially 
and then, righting the controls, to damp out the 
motion previously produced. One other point of 
similarity between last week’s trials and those of 1875 
was noteworthy. The hydraulic equipment by which 
the fins producing the stabilising effect—or the 
artificial rolling—were rocked when extended and 
withdrawn when not required was designed and made 
by Brown Brothers and Co. of Edinburgh. Of the 
other partners in the design of the stabilising gear, 
Messrs. Denny of Dumbarton, we may. recall the 








fact that the “ Isle of Sark ” does not represent their 
first association with anti-rolling equipment. In the 
earlier years of this century they built a cross-Channel 
steamer fitted with Monsieur Victor Crémieu’s system 
consisting of a four-wheeled truck which was free to 
oscillate, immersed in lime-water as a damping 
fluid, on curved rails laid athwartship. On the trial 
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“ISLE OF SARK'’ WITH FINS FITTED 


trip of that ship—from Dumbarton to Folkestone— 
the sea conditions were all that could be desired for 
demonstration purposes. The equipment, however, 
did not come up to its inventor’s expectations. 
Monsieur Crémieu was violently ejected from his 
bunk, the ship’s engineer declared that the rolling 
was if anything less violent with the gear out of action 
than when it was at work and the captain finally 
insisted upon the truck being tied up. 
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Since these early days considerable progress has 
been made in the art of automatic ship stabilisation. 
Noteworthy developments have included the Frahm 
Sperry gyroscope 
system—reaching the height of its development in 
the equipment, weighing 691 tons installed in the 
Savoia ’’—the 


anti-rolling tank system, the 


45,000-ton Italian liner ‘‘ Conte di 
Siemens activated tank system and the Flamm com- 


pressed air pipe system.* One other system which has 


reached the stage of practical trial deserves especial 
note on this oceasion namely the moving fin equip- 
ment devised in 1923 by Dr. Motora of the Mitsubishi 


and the essentials of its construction the Denny- 
Brown equipment is identical with the Motora. As 
illustrated herewith the “‘ Isle of Sark”’ is provided 
with two cast steel fins, each weighing about half a ton, 
mounted on tubular shafts which can be caused to 
project downwardly and outwardly through the side 
of the ship about the turn of the bilge. In the 
inoperative position the fins are withdrawn into 
water-tight chambers formed inside the hull. In 
plan the fins are situated approximately beneath the 
bridge that is to say at about one-third of the ship’s 
length from the bow and therefore some distance in 








is tilted down. As the roll reverses the fins reverse 


their tilt. In this manner the upwardly tilted fin 
experiences an upward force from the water flowing 
past it while the fin on the other side is subjected to a 
downward force. The two forces acting at centres of 
pressure substantially coincident with the axes about 
which the fins tilt constitute a righting moment 
which opposes the heel of the ship. It is to be noted 
that the magnitude of the forces acting on the fins is 
proportional to the square of the velocity of the water 
impinging upon them. Hence when the ship is 
stationary relatively to the water the stabilising 
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GENERAL ARRANGEMENT 


Nagasaki Shipyard and tested in some Japanese 
merchant vessels and warships. Dr. Motora it is to 
be noted was by no means the first to conceive the 
idea of employing oscillating fins projecting from 
the side of a ship as a means of controlling or elimi- 
nating her rolling motion. An early inventor in this 
tield, if not the earliest, was Wilson, a chemist in 
Stirling, who in 1889 patented a device of the kind. 
Sir John Thornycroft at one time also devoted close 
attention to the idea and we may safely say that many 
others have been attracted by the conception of 
as 
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OF THE DENNY - BROWN STABILISING GEAR ON THE 


front of the ship’s centre of gravity. The fins them- 
selves are designed after the manner of balanced 
rudders. No attempt has been made to give them a 
streamline or aerofoil section while from the aero- 
dynamic point of view their “ aspect ratio ”’ differs 
noticeably from that of the ailerons of an aeroplane 
to which their action bears a close resemblance. For 
convenience of internal arrangement the two shafts 
are not set in the same athwartship plane. Each 
shaft after passing through a stuffing-box at the inner 
end of the water-tight housing chamber enters a 





moving fins or horizontal rudders stabilising 





PORT - SIDE FIN 


agencids. To Dr. Motora however undoubtedly 
belongs the credit of being the first and, until Messrs. 
Denny and Messrs. Brown took it up, the only one to 
apply the system in practice on a full scale. 

We described and illustrated the Motora system 
in our issue of June 27th, 1930, in the last of a series 
of articles dealing generally with automatic stabilising 
equipment and describing the various systems that 
had been tried up to that date. In its mode of action 








* The Flamm system was tried on the Rotterdam—Lloyd’s 
10,000-ton liner “‘ Indrapoera *’ which by coincidence was lying 
at Southampton last week as the “‘ Isle of Sark ’’ passed down 
to her trials, 








IN OPERATIVE POSITION 


housing cylinder the admission of hydraulic pressure 


to which withdraws the fin or holds it in the extended 
position. An internal shaft connected to the tubular 
shaft by a spline emerges from the upper end of the 
housing cylinder and is connected by raek and pinion 
to an adaptation of a hydraulic steering engine by 
which the fin may be tilted up or down. Interlocking 
gear is provided to prevent the fins from being 
oscillated unless they are fully out and to prevent their 
withdrawal unless they are directly in line with the 
slots in the side of the hull. 

The tilting equipment is such that as the leading 
edge of one fin—that on the side to which the ship 








Connected to Power Unit 


T.S.S. “ISLE OF SARK" 

action of the fins is zero and at low speeds it is low 
This essential characteristic of the system hardly 
constitutes a serious defect in the case of a ship which 
on most of her trips is travelling in the open sea at or 
near her full speed. It does however imply that if 
the steering gear or the main engines broke down and 
the ship fell into the trough of the sea the stabilising 
gear would be ineffective as a means of stopping her 
rolling, possibly to the extent of building up a danger- 
ous amplitude. The remote possibility of such a 
mishap occurring, it is argued. hardly justifies a ship- 





FIN WITHDRAWN 


owner in installing other and much more expensive 
forms of stabilising equipment which are independent 
of the forward motion of the ship. 

The origin of the control of the tilting motion of . 
the fins is to be found in a small constrained gyro- 
scope mounted in the chart room. This gyroscope 
spun electrically is arranged with its axis of spin 
athwartship. Rolling of the ship causes the axle 
to precess in a horizontal plane and to close almost 
at once one or other of two electrical contacts accord- 





has rolled—is tilted up, the leading edge of the other 





ing to the direction of the precession. A relay there- 
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upon closes a switch by which a solenoid ts energised 
and the pull of this solenoid is used to move a balanced 
valve by which fluid under pressure is supplied to a 
telemotor. The telemotor acting rapidly controls 
the stroke of a variable delivery electrically driven 
pump which supplies fluid to the fin-tilting cylinders. 
The control gear is fitted with the usual follow-up 
arrangement whereby the fins are tilted to an angle 
determined by the stroke of the telemotor. In order 
to operate both fins the control is duplicated in such 
a way that the fins move simultaneously but in 
opposite directions. 

It is to be noted that the still water rolling period 
of the “Isle of Sark” is approximately 10 sec., 
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she would do if the damping moment were at all times 
proportional to the velocity. 

This brief analysis is sufficient to emphasise the 
importance of rapidity in the action of the tilt- 
reversing gear. It is in this connection that we see 
the chief practical improvement in the Denny- 
Brown system as compared with Dr. Motora’s. Dr. 
Motora employed a steam-driven steering engine to 
tilt the fins and there seems to be no doubt that it 
was for the most part too slow in its action, and that 
it unduly prolonged the ineffective or partially 
effective interval at the start of the roll return. In 
the “Isle of Sark” provision is made for tilting the 





fins up or down through 25 deg. but normally at a 





__Stabiliser In Action (Fin Angle =17°) 


AT SEA 7th. MAY 1936. 


> 
sas : 
7 E 5 Stabiliser Not In Action | 
? ¢ ser Ne c = 
a So SS re a 
10 Sees. 
Ss > — 













Ship Steadied 





10 j | j a 

15 | | | by Stabiliser 

 T1< Forced Rolling by Stabiliser__| Ship Steadying,|___ Forced Rolling by Stabiliser | fje 

(Fin Angle =17°) with Fins ~ | (Fin Angle =17°) 
Stationary 
eee CALM WEATHER 3ist. MARCH 1936. R 
Hull. Fins. 

Length 306ft. Number 1 on each side 
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Draught 10ft. 7in. Breadth 4ft. 6in. 
Gross tonnage 2211 tons Area 34 sq. ft. (each) 
Speed .. 19 knots Max. angle 25 deg. 


RECORDS OF ROLLING UNDER 


out to out and back again and on the average her 
rolling period among waves is approximately the 
same. Theoretically the action of the fins to be 
perfect should be such that the moment which they 
apply to the hull is at all times proportional to the 
velocity with which the ship is rolling and directed 
to oppose the velocity. The direction of the velocity 
changes once every five seconds and theoretically 
at the extreme out position of each swing both fins 
should be without tilt, the tilt gradually increasing 
to a maximum as the ship passes through the upright 
position. In practice no attempt is made to follow 
this procedure with exactitude. The fins are either 
fully tilted up or down or are in process of having 
their tilts reversed. The reversal of the tilt begins 
substantially at the instant at which the ship reaches 





PORT-SIDE FIN TILTED 


the full out position on a roll. It cannot be com- 
pleted instantly. The actual time required for a full 
reversal of tilt in the “ Isle of Sark ” gear is we under- 
stand about 2 sec. Hence out of the 5 sec. occupied 
by an out-to-out roll the fins for the first second are 
tilted, to a decreasing extent, in a direction causing 
the forces on them to assist instead of to oppose the 
rolling velocity. During the next second they are 
tilting towards the maximum inclination allowed 
them and during the remaining three seconds they 
are held at the maximum angle. .We may therefore 
say that for one-fifth of the time the fins are acting 
theoretically as destabilisers and that for the remain- 
ing four-fifths they are acting as stabilisers applying 
for the greater part of that time a damping moment 
in excess of the value theoretically required. In 
practice the ship responds more or less precisely as 








NATURAL AND FORCED CONDITIONS 


speed of 19 knots it is found sufficient to limit their 
movement to 17 deg. 

The hydraulic equipment provided for withdrawing 
or projecting the fins is such that the fins can be run 
out in about one minute and withdrawn in about two 
minutes. In the event of failure of the hydraulic 
power hand-operated mechanism can be used to 
withdraw the fins. If for any reason a mishap 
occurred which prevented the fins from being with- 
drawn and if they became fixed at their maximum 
angle of tilt the ship would list but according to Sir 
Maurice Denny the list would not exceed 2 deg. and 
could be reduced by reducing the ship’s speed. 

Model experiments, confirmed to some extent we 
gather by observations on the “ Isle of Sark,” have 
shown that the amount by which the fins—given a 
constant degree of tilting and a constant ship’s 
speed—are capable of reducing a given degree of 
rolling is constant. If, as was found, a certain move- 
ment of the fins at a certain ship’s speed was capable 


of eliminating completely an out-to-out roll of 16 deg., 
then the same fin movement at the same ship's 
speed would reduce a roll of 26 deg. to one of 
10 deg. out-to-out. 

The power required to operate the equipment is 
slight. At the most it does not exceed 20 H.P. 
maximum with a mean value of 10 H.P. As for the 
effect of the fins on the speed of the ship it can, it 
seems, be dismissed as triffling if anything at all. 
Naturally the hydrodynamic lift is accompanied by 
a hydrodynamic drag which in view of the particular 
cross section of the fins that has been adopted is 
probably greater than it might be. Nevertheless this 
drag has to be set against the undoubted loss of speed 
which a rolling ship experiences. It is stated that in 
all probability a 19-knot cross-Channel steamer fitted 
with the Denny-Brown stabilising equipment suffers 
a loss of speed lying between zero and half a knot 
when the fins are in action as compared with the 
speed which she would have when rolling freely under 
the same sea conditions. Another point of criticism 
applicable to the use of fins for stabilising purposes 
concerns the risk of possible damage to them by 
impact with a submerged object or by contact with a 
quay wall. It is believed that the design of the fins 
and their shafts provides sufficient strength to enable 
them to withstand a considerable blow without 
damage. As for the possibility of trouble being caused 
by the ship coming against a quay with the fins 
extended, it is to be noted that in the “ Isle of Sark ”’ 
the tips of the fins in the fully out position lie more 
than 3ft. inside the perpendicular let fall from the 
side of the ship. 

Although the fins are primarily, and originally were 
solely, intended to reduce or eliminate rolling it has 
been found in service that they exercise a very 
material effect on the reduction of pitching. Situated 
as they are well forward of the centre about which 
the ship pitches they are naturally capable of acting 
as bilge keels disposed to check pitching instead of 
rolling. When the vessel is pitching the fins are run 
out but not oscillated. It is perhaps possible that in 
the “ Isle of Sark ” this beneficial effect of the fins as 
a means of reducing pitching has been to some extent 
assisted by the fact that the ship has a Maier form bow. 

On Thursday of last week during the calm weather 
which prevailed the fins were operated to roll the 
ship and then on reversing their action to bring her 
to rest again. It was noticeable that when the fins 
were so operated the rolling of the ship did not build 
up indefinitely but increased to a limiting value of 
about 10 deg. on each side of the vertical. No further 
increase of the rolling motion was incurred no matter 
for how long the fins were maintained in reverse 
action. This fact may perhaps be in some measure 
explained by the circumstance that the adverse 
early action of the fins when operated as stabilisers 
becomes a stabilising action when the fins are em- 
ployed to roll the ship. 

The structural alterations required in the * Isle of 
Sark ” to adapt her for the equipment were not great. 
A little strengthening of the hull at the points where 
it was pierced for the fins was naturally required and 
water-tight chambers for housing the fins had to be 
built within the hull. The operating equipment was 
not difficult to accommodate as it is neither bulky nor 
heavy. For the most part it was comfortably 
housed in the engine or boiler room and in one of the 





ship’s tanks. 








The Institute of Metals. 


No. I. 


HE Twenty-eighth Annual Autumn Meeting of 
the Institute of Metals was held in Paris from 
September 14th to 18th, 1936, by the invitation of 
the Bureau International des Applications de l Alumi- 
nium, with the co-operation of the Chambre Syndicale 
des Metaux & Paris. The general meeting of members 
was held in the Maison de la Chimie, 28, Rue St. 
Dominique, on Tuesday and Wednesday, September 
15th and 16th, Mr. W. R. Barclay, President of the 
Institute, occupying the chair. 

Monsieur J. Dalmais, President of the Bureau 
International d’Aluminium, welcomed the guests in 
the name of the bodies participating in the invitation 
—the Bureau International des Applications de 
l’ Aluminium, Aluminium Frangais, Aluminium Indus- 
trie A.G., Aluminium Werke A.G., British Aluminium 
Company, Ltd., Vereinigte Aluminium Werke A.G., 
and the Chambre Syndicale des Metaux. 

The President, acknowledging the welcome, said 
it was the first time that the Institute had met 
in France, and the members were very glad that their 
first visit should be to its delightful capital. He 
added that they were deeply grateful to the organisa- 
tion over which Monsieur Dalmais presided for the 
immense amount of trouble which had been taken in 
connection with the meeting. 

Dr. Richard Seligman asked Monsieur Dalmais to 
transmit to the French chemists the pleasure and the 
congratulations of the Institute on the successful 
outcome of their efforts represented by that House of 
Chemistry in which they were meeting. 





The minutes of the previous meeting were then 
taken as read and confirmed, and the secretary read 
the following list of names nominated by the Council 
for election to the new Council to serve for 1937 : 
President: W. R. Barclay. Vice-Presidents: Engi- 
neer Vice-Admiral Sir Robert Dixon, Lieut.-Colonel 
the Hon. R. M. Preston. Members of Council : 
W. T. Griffiths, Stanley Robson, A. J. G. Smout, 
D. Stockdale. 


ConpuctTivity oF PurRE ALUMINIUM. 


A paper on “The Conductivity of Super-purity 
Aluminium: The Influence of Small Metallic Addi- 
tions,” by Gaston G. Gauthier (member), was then 
presented. ; 


THE CONDUCTIVITY OF SUPER-PURITY 
ALUMINIUM. 


This paper deals with the effect on the conductivity of super- 
purity aluminium (exceeding 99-99 per cent.) of additions of 
those elements which may occur as impurities in commercial 
aluminium, 

It is shown that aluminium follows the universal law that the 
conductivity and the temperature coefficient of conductivity 
both increase with the purity; Mathiessen’s law has been 
confirmed. The data presented in this paper on the effect of 
small additions on the conductivity of aluminium are of value 
in that they have been determined under favourable experi- 
mental conditions, owing to the extreme purity of the basis 
metal. and the large amount which has been available. This 
high purity has made it possible to determine, with a stated 
accuracy, the effect of each one of the added elements in the 
almost complete absence of other impurities. Further, the 


figures given for iron and silicon, for these elements with 


titanium and vanadium, and for magnesium and silicon, make 
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it possible to calculate the conductivity of aluminium of 


accurately known purity. 


Norbury’s law does not appear to hold in the case of 


aluminium, 
DISCUSSION. 


Dr. A. G. C. Gwyer said it was remarkable to realise 
that a stage had been reached at which an aluminium 
of next door to spectroscopic purity could be obtained. 
That was, of course, of very great interest, not only 
to those who are interested in aluminium, but also 
to those who desired to investigate the fundamental 
properties of metals. For example, workers who were 
interested in the subject of corrosion would be as 
eager to experiment with super-purity aluminium as 
they had been with spectroscopic zinc and other 


materials. The paper showed the effect of the indi- 
vidual elements which are commonly found in 
aluminium in lowering the conductivity. But he 


thought it would be of interest if the author could 
show the effect of silicon completely in solid solution. 
For example, even with quite small amounts of silicon 
present, of the order of 0-30 per cent., the conductivity 
was lowered to something of the order of 64 per cent. 
That was when the material was out of solid solution, 
in the graphitic form. When it was in solid solution 
the conductivity dropped to about 60 per cent. At 
the end of the paper the author classified silicon as 
one of those elements which had little effect. No 
doubt that was true with regard to silicon in the 
graphitic form, but in the ordinary way in which 
aluminium wire was produced by drawing the silicon 
appeared not in a graphitic form but in a mixture of 
dissolved and free, and therefore its effect was very 
much greater than would be expected from the 
author’s conclusion. 

Dr. L. H. Callendar said he noticed that the author 
annealled his metal for three hours at 320 deg. Cent., 
and then slowly cooled it for twenty-four hours down 
to 100 deg. Cent. He, the speaker, did not think 
that in the case of silicon that would be sufficient to 
bring about equilibrium in the metal, and he thought 
the author was scarcely justified in stating, as he 
did, that the solid solubility at 100 deg. Cent. was 
0-06 per cent. silicon; the metal would not be in 
equilibrium at that temperature. He felt therefore 
that the author’s figure of 0-06 represented rather the 
solid solubility at 300 deg. Cent., and not at 100 deg. 
Cent. Past experience showed that it would take 
something like 1000 hours annealing to reach equili- 
brium at 100 deg. Cent. The author did not refer to 
the presence of calcium or sodium in his metal ; he 
would be interested to know whether he had 
obtained any results as to the effect of those elements 
on the conductivity. 

Professor A. Portevin said that the results of the 
author’s determinations were very valuable, because 
the influence of each element on the conductivity of 
aluminium was studied separately, thanks to the 
very high purity of the aluminium employed. It was 
very interesting to consider the small effect on the 
conductivity of aluminim of gallium. All natural 
sources-of aluminium contained gallium, which was 
therefore found in commercial aluminium. It would 
be of interest to verify that super-purity aluminium 
did not show the super-conductivity mentioned by 
Tuijn and Onnes, because, according to the ideas of 
Kapitza and Bernal, all absolutely pure metals should 
be super-conductors, the abrupt drop of the resist- 
ance to zero being, according to them due to an 
instantaneous expulsion of impurities. 

Dr. von Zeerleder said that the author compared 
his result with those of Bosshard, published in 1927, 
and found in the case of certain metals, and in 
particular silicon, iron, copper, and titanium, a 
difference between the results obtained by him with 
this super-purity aluminium and those obtained by 
Bosshard. He thought that that difference was 
largely due to the fact that Bosshard’s metel had a 
purity of 99-5 per cent., so that it probably contained 
other impurities which were not determined exactly 
but which may have had a certain influence on the 
results of the tests of conductivity and on the effect 
of the other elements. On the other hand, he was 
of opinion that, as Dr. Callendar had indicated, the 
time of cooling was not long enough at the temperature 
employed by the author, because at 320 deg. Cent., 
especially with additions like titanium and manga- 
nese which went into solution in aluminium very 
slowly, it would be better to allow more than three 
hours for annealing and twenty-four hours for cooling. 
Moreover, to obtain a complete solid solution, espe- 
cially with titanium, a temperature of 500 deg. Cent. 
was not sufficient. Those reasons, he thought, 
explained the difference between the results found by 
Bosshard and those obtained by the present author. 
In general the results for all the other elements were 
in very good agreement. 

The following paper was then presented :—‘‘ The 
Complex Interdependence of the Properties of Alloys 
and the Industrial Conditions of their Manufacture, 
Testing, and Use,’’ by Marquis R. de Fleury, Member, 
and Dr. H. Portier. 


ALLOYS AND CONDITIONS OF MANUFACTURE. 


A study of indirect factors affecting the quality of foundry 
castings, examination of their reciprocal action, and of the 
importance of their recognition in obtaining sound castings. 

Utilisation of scrap in the foundry, lowering of the quality 
of alloys by successive remelting; the use of organised pro- 
duction ; control of raw materials ; influence of the process of 


siderations regarding thermal treatment, modulus of elasticity 
of alloys, thermo-dynamic conditions, and the length of service. 


DIscussION. 


Dr. C. H. Desch: The paper, combined with the 
Autumn Lecture by Professor Chevenard yesterday, 
represents a contribution of a new kind to the “ Pro- 
ceedings ”’ of the Institute, in that they discussed the 
application of scientific principles to the internal 
organisation of an industry. He wished to deal only 
with one point, namely, the influence of re-worked 
metal and of scrap on the conduct of metallurgical! 
processes. That was a problem which necessarily 
became more and more insistent as the production 
of any metal or metallurgical product increased. In 
the iron and steel industry the production of steel 
exceeded, and exceeded in an increasing ratio, the pro- 
duction of pig iron, because the quantity of scrap 
used was soenormous. Metal which had once been used 
returned into industry, and in the ordinary open- 
hearth process a charge, for example, of 60 per cent. 
scrap and 40 per cent. pig was usual. That condition 
was bound to present itself in the other metallurgical 
industries. The quantity of scrap, old metal re- 
worked, must continually increase ; and that, as the 
authors clearly showed, introduced problems of some 
importance into the conduct of metallurgical processes. 
That was a question which would have to be faced 
very carefully by metallurgists, and, in view of the 
increasing purity of some of the metals, which was 
showing itself to be of vast importance, the gradual 
accumulation of impurities in the course of re- 
working would open up new problems of refinement. 

Professor A. Portevin said that the authors at the 
beginning of their paper classified various factors 
which influenced the properties of light alloys in 
service. Personally, he would introduce other factors 
of a more human kind which affected the matter, such 
as ignorance, general or personal; the routine 
methods adopted ; previous experience, and amour 
propre and the fear of responsibility. All those were 
important. When some defect occurred the metal 
concerned was examined by all the means at disposal 
with a view to discovering the cause of the accident. 
Nothing was perfect here below, so that such an 
examination probably revealed some impurity, 
heterogeneity, or inclusion, and by a possibly inaccu- 
rate association of cause and effect we were apt to 
say that it was that impurity or inclusion which had 
caused the accident, whereas it had probably been 
due to some error in the operation of the machine. 
The authors called attention to the chemical altera- 
tions which resulted from successive re-meltings. But 
it was necessary to be careful before declaring that 
an impurity present in a specified amount was 
harmful. 

Mr. H. J. Maybrey said that as an industrial member 
of the Institute, a foundryman, he found that in the 
aluminium business the scrap question was becoming 
very serious. The only solution he saw was the 
making of secondary ingot material by the scrap 
metal merchants. Whether that would please the 
scrap metal merchants or not he did not know, but 
from the foundryman’s point of view it seemed to 
be the only solution. The scrap which came into 
factories was so heterogeneous, so varied in com- 
position and type, that it was almost impossible to 
guarantee any continuity of result. 

Dr. P. G. Bastien thought it would be dangerous 
to exaggerate the part played by the depreciation of a 
metal in the course of its melting, and to believe that 
that deterioration was a geometrical function of the 
number of remelts, because the metallurgy of a 
particular metal could be considered as established 
only when it could be refined after melting was 
completed. 

The President said that that was a particularly 
interesting subject, and one which he was very glad 
to hear discussed, because it lay on the borderline 
between metallurgy and engineering. The Institute 
was particularly indebted to authors who brought 
forward papers of the kind ; they were valuable, not 
only for the information which they contained, but 
for the stimulus which they provided. The last 
paragraph of the paper deserved very careful study 
by reason of the advice which it gave to both metal- 
lurgists and engineers. 

The Marquis de Fleury said in reply that if a firm 
which specialised in work of great precision utilised 
its scrap, the necessary precision would begin to fall 
off after a time. It would be better to supplement 
the principal manufacture of high output ratio by 
secondary manufacture having a lower output ratio ; 
a factory which made only one class could not go on 
without trouble. 

The following paper was then presented :—-‘‘ Mech- 
anical Properties of Aluminium and its Alloys After 
Prolonged Heating,’’ by Professor Dr.-Ing. A. von 
Zeerleder, Member, and Dr.-Ing. R. Irmann, Met. Eng. 


ALUMINIUM AND ITS ALLOYS. 


The strength of pure aluminium and various aluminium 
alloys has been investigated after heating for long periods at 
75 deg.—300 deg. Cent. The strength properties of the same 
materials were determined also in the state of complete stabilisa- 
tion. The heating periods employed extended over approxi- 
mately two years. After treatments of different duration at 
elevated temperatures, some specimens were cooled and tested 
at room temperature; others were tested at the treatment 
temperature. For complete softening at 250 deg. Cent., for 
instance, i.e., to obtain the properties observed in completely 
stabilised samples, heating periods of at least six months are 








solidification of alloys and of the “factors of moulding and 
casting ; influence of design of castings, and their size. Con- 


required in the case of pure aluminium and Anticorodal, and 
of more than two years for Avional and “ Y” alloy. A still 





longer heating time is necessary in the case of the alloy 
“R.R. 59.” 

To determine the decrease in strength of any material after 
heating for long periods at elevated temperatures it is necessary, 
therefore, to carry out tests of long duration. 

The values of the yield point observed in the normal short- 
time test after heating periods of one year form a basis for 
calculations for engineers. The permissible loads can be ascer- 
tained only by observation of the creep limit, and this property 
is being studied by the authors. 


Discussion. 

Professor A. Portevin said that the paper was 
a very valuable and useful contribution to the 
question of the mechanical stability of the different 
alloys of aluminium. The authors confirmed the 
necessity for tests of long duration in the case of 
aluminium alloys. It was essential to know those 
facts, but such studies must be continued so as to 
bring to light the evolution and the laws of the 
different phenomena which governed the modifications 
of properties which had been found to occur. He 
hoped the research workers who had carried out the 
investigations described in the paper would try to 
find the law—mathematical, if possible—which 
would enable us to say that a certain result obtained 
from a short-time test meant that after two or three 
years the result would probably be such and such. 

Professor D. Hanson: All those who spend their 
time in research in any science live in a world of 
shocks. In the earlier days, metallurgists were 
content to heat their alloys for two or three days ; 
but slowly they came to realise that two or three 
days was not enough, and now they heat for one, 
two, three, or four weeks. The authors have now 
given them a shock, because it is quite clear that in 
the case of many of the alloys considered equilibrium 
at important temperatures such as 300 deg. Cent. 
cannot be reached even in one year. That was very 
disturbing ; it was one of the major shocks of life ! 
For instance, in the case of “ Y”’ alloy at 300 deg. 
Cent., the Brinell hardness seemed to decrease in a 
linear fashion over the whole of the time between 
one hour of heating and 360 days, and there was 
nothing to indicate any cessation of that process. 
The authors had shown that such changes occurred, 
but if an alloy was to be used at 200 deg. or 300 deg. 
Cent. for a long time it was presumably in many 
instances subjected to stress for that long time, 
and tensile tests, hardness tests, and so on, which 
occupied the space of a few minutes or even a few 
hours, would not reveal the essential properties of 
those materials when they were used at elevated 
temperatures. In many metals—iron alloys, copper 
alloys, and so on—the tensile strength did not 
depend, within the range of temperature up to perhaps 
500 deg. Cent. or higher, on the rate of testing, but 
in the case of the aluminium alloys it did depend on 
the rate of testing. It depended very much on the 
rate of testing at temperatures above atmospheric 
temperature, but even at the ordinary atmospheric 
temperature tests had shown that an alloy which 
was subjected to a prolonged load broke at a stress 
markedly less than that shown by the ordinary 
tensile test. In other words, creep phenomena 
manifested themselves at ordinary temperatures, 
and to a very marked degree at elevated tempera- 
tures, such as 100 deg. or 200 deg. Cent., in aluminium 
alloys. The authors were faced with the terrible 
problem of determining the real strengths of those 
alloys within the temperature range at which they 
were working for periods of application of load 
extending perhaps up to the length of their time 
of heating, one year. That was a terrible problem 
to have to face, but he thought they had brought 
it on themselves by showing the necessity for it ! 

Dr. R. Seligman, referring to what Professor 
Hanson had said, thought it rather shocking that he 
should be shocked by what was obviously not shocking 
at all, and about which he certainly should not be 
shocked. It was now more than twenty years since 
the whole subject was discussed before the Institute 
at great length by Sir Harold Carpenter, who did a 
series of experiments which for some curious reason 
had not been referred to by the present authors. 
Memories are well known to be short and time flies, 
and apparently that work had been compietely 
forgotten. 

Sir Harold Carpenter and his colleagues continued 
their work for five_years, and showed in the case of 
pure metals very much the same results that the 
present authors had presented. 

Dr. von Zeerleder, in a preliminary oral reply, 
thanked Dr. Seligman for the information he had given 
with regard to the work of Sir Harold Carpenter. He 
would go into that and discuss in it his written reply. 
The following paper was then presented :—** An 
Anodic Treatment for the Production of Aluminium 
Reflectors,” by N. D. Pullen. 


ALUMINIUM REFLECTORS. 

A description is given of a dual anodic process designed 
for the treatment of aluminium surfaces in order to produce a 
high degree of reflectivity. The first bath in which the electro- 
lytic brightening is produced is a mixture of sodium carbonate 
and sodium phosphate in the approximate proportions of 
3:1 having a strongly alkaline reaction. The second bath in 
which a reinforcing film is produced consists preferably of a 
strong solution of acid sodium sulphate. Data are given showing 
the reflectivity of aluminium surfaces treated by this method 
compared with a standard silver mirror and other surfaces such 
as chromium plate, nickel plate, &c. 


DIscussION. 
Mr. H. Sutton asked the author whether there was 





any difference when daylight was used instead of the 





316 


THE .ENGINEER 


Sept. 25, 1936 








artificial light which he employed in his experiments, 
and if he could give in round terms an idea of the 
durability of the new type of aluminium mirror. 

Dr. A. G. C. Gwyer referred to the extraordinary 
stability of anodic aluminium films to temperature. 
When the mirror finish was produced the sheets could 
be heated up to the melting point and yet retained 
their brightness absolutely unimpaired up to that 
point, whereas round about 400 deg. Cent. or so 
ordinary metal turned quite dull. 

The President remarked that the discovery of the 
anodic film reactions on aluminium was a startling 
thing at the time and had led to very interesting 
developments, and now the discovery of transparent 
films suggested the possibility of valuable industrial 
service for reflecting surfaces and opened up a 
fascinating field. 

Dr. R. Seligman reminded the meeting that the 
whole of the work originated with the Corrosion 
Research Committee of the Institute and _ that 
French metallurgists had now coined the word 
** bengoughiser.”” 

Mr. N. D. Pullen, in reply to the point raised by 
Mr. Sutton regarding the relative reflectivity values, 
said they had attempted to carry out some tests 
using daylight, but Warrington daylight was such 
an uncertain factor that all he could say was that the 
figures for different surfaces fell in the same 
relative order—aluminium was always brighter than 
nickel and chromium, and slightly less than silver. 
Some of the material had been out for 2} months, 
but there was no sign of any corrosion so far. 

There was one point in connection with the treat- 
ment which he had not mentioned in the paper, and 
that was that the electrolyte must not be stirred 
during treatment. Before the material was put in 
the electrolyte was stirred to get the temperature 
up to 80 to 82, but during the treatment the electro- 
lyte must be quite still; im fact, it was necessary 
to put wooden baffle boards at the two ends on 
the cathode plates to keep the hydrogen stream 
away. A peculiar thing about the process was that 
there was any amount of hydrogen coming off, 
but one had to look very carefully indeed to find any 
gas on the anodes. Even using eudiometer tubes 
there was plenty of hydrogen, but no oxygen. 

(To be continued.) 








A New Railcar for Peru. 


A LicHT railcar of somewhat novel design has 
recently been exported to Peru for service on the 
Paita—Pauira section of the Peruvian Corporation Rail- 
way. It was built by Walker Brothers (Wigan), Ltd., 
to the inspection of Messrs. Livesey and Henderson, 
consulting engineers to the railway, and is the first of the 
firm’s railears to be exported. The design is based on a 
number of railcars supplied to the Irish railways, which 





have different final drive ratios to adapt them to the 
conditions of their work. The Peruvian Corporation 
ear is geared for a maximum speed of 50 m.p.h., the 
San Paulo-Campo Limpo car 45 m.p.h., and the Bragan- 
tina car 40 m.p.h. In addition, although all three cars 
can be operated with the four wheels of the driving bogie 
coupled with side rods, only the Bragantina car is actually 


RAILCAR CHASSIS FROM TRAILING END 


so fitted, the other two obtaining adequate adhesion 
with a two-wheel drive. Such a system is made feasible 
as the cars which are designed to operate in one direction 
only are built on the principle of the “‘ mechanical horse ” 
—that is to say, the power unit is an independent four- 
wheeled vehicle on which the engine transmission, control 
system, and driver’s cab are built, and to which one end 
of the passenger frame is articulated, a ‘ concertina "’ 
joint providing access from the driver’s cab to the 
passenger coach. By making the frame and the body 
in two independent sections the vibrations, noises, smells, 
&c., in the engine end are not carried over to the passenger 
portion, while lightness of construction of the main 
frame and trailing bogie is easily attained owing to 
the absence of driving strains and vibrations. We 











worm gear casing. The axle-boxes, which carry the roller 
bearings, work in horn blocks, and are bolted also to the 
worm gear casing, a torque arm thus being unnecessary. 
These bearings also take the radial and thrust reaction 
from the transmission of the drive. The suspension is 
by four half-elliptic springs mounted on the axle-boxes 
and supplemented by auxiliary coiled springs. 

The engine is a Gardner 6L W 100 H.P. oil-fuel unit fitted 
with an electric self-starter. Emergency hand starting is 
provided and all six cylinders are fitted with decompressors. 
The cylinders have a bore of 4}in. and a stroke of 6in. A 
maximum and minimum r.p.m. governor comes into 
operation at tick-over speed and at 1700 r.p.m., at which 
speed the engine B.H.P. is 102 and the torque 314 lb.-ft, 
The draw-bar pull at 55 m.p.h. is given as 610 1b. and 
at 12-5 m.p.h. as 2500 lb., these figures being for a top 
speed of 55 m.p.h. and being in proportion to the back 
axle ratio provided. The radiator is fitted at the front end 
and designed for unidirectional operation. Hand-operated 
radiator shutters are fitted and a thermometer is provided 
on the instrument board. 

Unit construction has been adopted, the engine being 
connected to the gear-box by a substantial bell housing 
into which is fitted the fly-wheel, and single dry-plate 
clutch. The power unit, comprising the engine fly-wheel, 
housing, and gear-box, rests on rubber blocks supported 
in cast steel brackets. Two supports on the engine, and 
two on the fly-wheel housing case, ensure adequate support 
for the engine, with complete freedom from vibration. 

In the case of the Peruvian Corporation railcar, the 
drive is by means of a normal type four-speed and reverse 
sliding pinion gear-box. A propeller shaft equipped with 
Spicer universal joints takes the drive to the rear axle 
drive which consists of a worm and wheel carried in a 
cast steel casing. The worm shaft is mounted at the 
front end on a “‘ Hoffmann ”’ bearing, and the back end is 
equipped with double ‘‘ Timken ” roller bearings. Special 
means are provided to lubricate both bearings auto- 
matically by oil from the axle casing. 

In the case of the two San Paulo cars a Cotal electrically 
controlled four-speed and reverse epicyclic gear-box is 
used. In this type of box no brake bands are used, a 
magnetic field being generated between iron rings to 
lock the necessary members of the box when required. 
The current used is small and is taken from the usual 
lighting battery at normal voltage. As a switch is all 
that is needed in the way of control, great simplicity is 
ensured, and no pumps, compressors, or other auxiliaries 
are needed. 

Pedal-operated gravity sanding gear is provided in 
the driver’s cab, and a large fuel tank operating on a 
gravity feed is used. The simplicity of the entire design 
is one of its leading features, and should reduce 
maintenance costs. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


ELECTRICAL PERFORMANCE OF 
TRANSFORMERS. 
No. 171—1936. The revision of British Standard Speci- 
fication No. 171, Electrical Performance of Transformers 
for Power and Lighting, is now ready, having been issued 





RAILCAR CHASSIS SHOWING ARTICULATED POWER UNIT 


for some time now have been running with remarkable 
regularity. Two similar cars are at present in course of 
construction on order for the San Paulo -Railway of 
Brazil. It speaks weil for the simplicity of the Walker 
Brothers design that although each of the three cars is 
built for a different gauge, no alteration in design was 
necessary. 

The Peruvian Corporation Railway operates on 4ft. 84in. 
gauge, while the San Paulo has two sections, one, “* the 
Bragantina,” being metre gauge, the other, from Campo 
Limpo to San Paulo, being 5ft. 3in. gauge. The two new 
railcars will operate a shuttle service at the gauge-changing 
station at Campo Limpo, the passengers coming into 
the station from one line being carried on immediately 
on the other line in a precisely similar vehicle. The 
importance of having similar vehicles running in connec- 
tion with one another as a means of simplifying the 
journey as well as a means of accelerating the transfer 
of passengers will be appreciated by the traffic control 
department. 

The three cars, in addition to the gauge difference, 





illustrate herewith the frame and the bogies. The lightness 
and simplicity will be noted, as well as the absence of 
accessories, control rods, &c., attained by eliminating 
the duplicated driving positions and by providing a single 
independent brake cylinder for each bogie to operate the 
vacuum brakes. The vacuum braking operates on all 
four wheels of each bogie, a screw-down hand brake 
being also fitted on the power bogie. The frame is carried 
on central pivots on both bogies, coiled springs in the 
bolsters correcting any tendency to side swing. It is a 
built-up channel section framework. A spring coupling 
for towing is fitted. : 

The power bogie is an independent unit capable of being 
driven on the line without the main portion when, for 
example, a breakdown makes a power bogie replacement 
necessary. It has plate side frames, into which horn 
block guides are fitted, and it is braced by channel cross 
members, and substantial front and back plates. Both 
the front and rear axles of this unit are fitted with 
“Timken ’’ roller bearings, to which a constant supply 
of oil is given automatically from the axle casing and 





after several years’ work on the part of the B.S.I. Com- 
mittee responsible for the preparation of the specification. 
The new issue is even more comprehensive than the 1927 
edition, and embodies various new and revised features. 
The most important changes deal with the basis of refer- 
ence for the temperature of the cooling medium and the 
permissible temperature rises. Particular attention 
has been paid to the fact that the specification will be 
used extensively throughout the Empire, and, therefore, 
an attempt has been made as far as possible, without 
penalising the home user, to meet the overseas require- 
ments. The specification is substantially in line with the 
international specification for transformers, prepared by 
the International Electrotechnical Commission—price 
3s. 9d. post free. 








Unper the auspices of the Netherlands Chemical 
Association an international rubber chemical conference 
is to be held at Delft on October 2nd and 3rd. 
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Rail and Road. 


In order to devote his whole time to his new appoint- 
ment as chief executive officer of the Commercial Motor 
Users Association, Mr. F. G. Bristow has tendered his 
resignation as secretary of the British Road Federation. 


Tuer Chosen Government has announced its intention to 
build a transpeninsular railway line between Fusan and 
Keijo, at a cost of some 100 million yen. The proposed 
line will link Fusan, Urusan, Choyoi, Keishu, Hyosen, 
Gijo, Tan-yo, Genshu, Yohei, and Seiryori, on the eastern 
outskirts of Keijo. 


Ir is proposed to call a conference of all the interested 
local authorities to consider the promotion of a new Bill 
authorising the construction of a bridge over the river 
Severn. It will be remembered that the previous par- 
liamentary Bill, which was promoted by the Gloucester- 
shire and Monmouthshire County Councils, was rejected 
last May by a Select Committee. 


A FLOOD-CONTROL project in the Muskingum valley, 
Ohio, in the United States, has made necessary the con- 
struction of 50-72 miles of railway lines to replace those 
which will be flooded. Costing some 6 million dollars 
the work will involve the location and construction of 
niné individual relocations for four different railways. 
Including 16-64 miles of sidings the new road beds will 
accommodate 67-5 miles of track. 


On Friday, September 18th, a train drawing up at 
No. 16 platform at Victoria Station, Manchester, crashed 
into a train standing there and smashed the guard’s van. 
The stationary train had just arrived at the platform from 
Morecambe and Windermere, and all the passengers had 
alighted. The other was the Southport train from 
Hellifield. Platforms Nos. 15 and 16 were obstructed 
for about two hours, but no one was hurt. 


A RECENT report on the economic and financial condi- 
tions in Yugoslavia says that the following railways 
are in course of construction :—Koprivnica-Va i 
of standard gauge with a total length of 41 kiloms.; 
Sv. Janz-—Sevnica, of standard gauge, the first section 
7-5 kiloms. long; Bilece—Niksic, of narrow gauge, with a 
total length of 71 kiloms.; Ustipraca—Foca, of narrow 
gauge, with a total length of 42 kiloms. One hundred 
new passenger coaches for standard gauge are expected 
to be obtained from Germany shortly, and the railway 
workshops at Kralsevo are being extended and re-equipped 
for the building of locomotives and coaches. 


THE electrification of the Swedish State Railways has 
resulted in a reduction of the number of employees in 
stationary service by 50 to 60 per cent. over the whole 
system as compared with the number employed when 
steam power was used. According to T. Norinder the 
costs for stationary engine service on the Stockholm- 
Malmé line in the three southern sections were reduced by 
32 per cent. between 1932 and 1935. Meanwhile, the railway 
engine work has risen by 16 per cent. owing to the higher 
operation figure in kilometres per electric locomotive in 
comparison with steam locomotives. By next year 45 
per cent., or 3353 kiloms., of the country’s system will be 
electrified. 

A Grant from the Road Fund has been made by the 
Minister of Transport towards the cost, estimated at 
£46,700, of building a new bridge over the river Findhorn, 
on the Inverness-Elgin trunk road A.96, near Forres. 
The bridge will take the place of the existing Findhorn 
Bridge, which is in a weak condition and is to be dis- 
mantled. It will be a steel arch structure with a clear span 
of 270ft. and a width between parapets of 40ft. On the 
bridge and approach roads a 30ft. carriageway, flanked by 
5ft. footpaths, will be provided. The elevation of the 
proposed bridge has been approved by the Royal Fine Art 
Commission for Scotland and it is expected that the scheme 
will be completed early in 1938. 


THE new through sleeping car services between London 
and Paris will begin on October 14th next. The night 
services will leave Victoria at 10 p.m. and Paris at 
9.50 p.m., and arrive respectively at the Gare du Nord 
and Victoria at 8.55 a.m. and 8.30 a.m. The sleeping 
cars will be carried between Dover and Dunkirk by train 
ferry. Day services by the train ferries will begin on 
October 15th, leaving Dover and Dunkirk at 1.15 p.m. 
and 2.15 p.m. respectively. The 11 a.m. boat train from 
Victoria will connect with the outward ferry and the 
inward arrival at Victoria will be at 8.40 p.m. From 
October 3rd-4th until the through train ferry i 
the train ferry boats will travel nightly between Dover 
and Dunkirk, and the present Folkestone—Dunkirk service 
by the French A.L.A. ts will cease. 

Tue Anti-Noise Committee appointed by the Minister 
of Transport in August, 1934, proposed in October last 
year that no new motor car, motor cycle, or lorry should 
be allowed to make more than 90 phons of noise when 
running at 30 m.p.h. on full throttle. The Committee 
found that in general the average car was not unduly noisy, 
unless the engine was raced, but that the average motor 
cycle, except at moderate steady speeds, was excessively 
noisy. The proposed regulation was accordingly drawn up, 
and, if necessary, was to be enforced by the use of phon- 
meters in the hands of mobile police. The reply of the 
British motor cycle manufacturers contains an under- 
taking to the Minister of Transport that no motor cycle 
making a noise ‘‘ which could be described as offensive ” 
will be allowed to leave the works in future. 


EXPERIMENTAL public passenger-carrying services have 
been introduced on the L.M.S. Railway between Rugby, 
Leamington Spa, Coventry, and Nuneaton with the first 
British-built, rubber-tired railcar constructed by the 
Coventry Pneumatic Railear Company (a branch of 
Armstrong-Siddeley Motors, Ltd.). This railcar was 
described in our issue of August 14th this year. Until 
October 2nd, and possibly after that date as well, the rail- 
car will be maintaining additional r services in 
the above-named area, facilities for its trial under service 
conditions having been granted to the Railcar Company 
by the L.M.S. The railcar, which is carried on sixteen 
rubber-tired wheels, seats fifty-six passengers and has a 
maximum speed of about 75 m.p.h. It is driven by a 


Miscellanea. 





Too rapid setting of plaster of paris can be retarded by 
the addition of a mixture of phosphoric and citric acids or 
their salts. 


THE petrol consumption of Great Britain during July 
last was 129,926,900 gallons and for the first seven months 
of the year over 777 million gallons. 


THE Uphall Works of Scottish Oils, Ltd., are to be 
closed down and the work hitherto carried on there will in 
the future be done at Grangemouth, where the plant has 
never been worked to capacity. 


A contract has been placed for the construction of a 
Portland cement factory in North Lincolnshire. The new 
factory ,which is expected to be ready for production in a 
year, will have a daily capacity of 250 tons. 


Ir is shown in the annual report of the Secretary for 
Mines that during 1935 there were 222,541 flame type 
safety lamps in use in mines in this country, as compared 
with 242,901 in 1934. The corresponding number of 
electric safety lamps in use was 397,206 in 1935 and 
394,820 in 1934. 


TxeE Council of the Incorporated Municipal Electrical 
Association has accepted the invitation of the Mayor and 
Corporation of Brighton to hold its next Annual Con- 
vention at Brighton, under the presidency of Mr. Frank 
Forrest, Chief Engineer and to the Birmingham 
Corporation. The period of the Convention will be from 
May 3ist to June 5th. There will also be an Electrical 
Exhibition, to be held at the Corn Exchange. 


An extract in the Iron and Coal Trades Review describes 
how the variation in carbon content of mild steel can be 
determined by magnetic analysis. A sample of steel in the 
shape of a rod is placed in a uniform alternating magnetic 
field and is probed at different points by a coil, the current 
passing through the coil being a measure of the carbon 
content at the particular point probed. The arrangement 
is calibrated by probing at points of known chemical 
composition. 

In our issue of August 21st last we deseribed the first 
of a series of bridge breaking tests to be made by the 
Ministry of Transport and the Department of Scientific and 
Industrial Research on a 140-year old bridge near Derby. 
The second test of this kind has been made on an old arch 
bridge over the Stratford-on-Avon Canal at Happy 
Valley, Yardley Wood, Birmingham. When the tests 
have been completed the old bridge will be replaced by a 
steel and concrete bridge. 


Few subjects are of greater interest to electrical engi- 
neers at the present time than that of the tests which have 
to be performed on oil circuit breakers rated to give 
unusually large short circuit breaking capacities. In this 
connection official tests were carried out last week at the 
High-power Testing Plant of the General Electric Com- 
pany, Ltd., Witton, on a 1,500,000-kVA circuit breaker, 
in the presence of representatives of the Central Electricity 
Board, the Consulting Engineers to the C.E.B., and the 
Sheffield Corporation Electricity Department, to whom 
the breaker is being supplied. Some idea of the magnitude 
of the currents involved in the tests under consideration 
may be gathered from the fact that the making current on 
this particular switch was over 200,000 amperes. 


On Tuesday, September 22nd, Mr. G. Wheelwright, of 
the Land-Wheelwright Laboratories, Boston, U.S.A., 
gave a demonstration at 27, Leadenhall-street, E.C.3, of 
the theory of polarised light and its scientific, industrial, 
and commercial applications. He first described the 
theory of polarisation by means of the familiar rope 
analogy and then described Polaroid as sub-microscopic 
crystals bound with a matrix of cellulose acetate. It 
might be laminated in glass for optical . Anumber 
of still pictures were shown, which demonstrated the 
properties of the material for light reflection, and cloud 
control in photography. Later was shown a film which 
had been taken through Polaroid screens and when viewed 
through Polaroid spectacles the depths of the pictures were 
thrown up and the screen gave the impression of looking 
through a window at actual objects. Sun goggles of 
Polaroid cut out glare, saturate natural colours, and 
intensify the blue of the sky with the loss yd but a small 
proportion of the light. For the purpose of strain testing 
pas so made in ‘Siteioia and examined by means of 
Polaroid show visually the directions and severity of the 
strain. The material may also be used very effectually as 
@ means of cutting out headlight glare in motor vehicles. 
These are but a few of the interesting demonstrations 
given by Mr. Wheelwright, who said that the material is 
at present made as a laboratory product, but will shortly 
be made commercially. 

A METHOD for the chemical frosting of glass by a rapid 
dipping process is described in an extract in the Chemical 
Trade Journaland Chemical Engineer. The treatment bath 
is a solution of two parts of hydrofluoric acid, four parts 
of ammonium fluoride, and one part of soda. In i 
the bath the hydrofluoric acid and the ammonium fluoride 
are placed in a lead or gutta- receptacle, and allowed 
to stand for at least eight hours in a moderately warm 
place. The fluoride dissolves, but later separates out at 
the bottom of the bath as a layer of white mud. To prepare 
the bath, the contents are agitated and poured through a 
cloth into a lead vat, which is to be used for the glass 
treatment. The quantity of soda necessary is then added 
slowly and with agitation. The glass object for treatment 
should be first washed with distilled water containing 
3 per cent. of hydrochloric acid. After draining, and 
before it is dry, it is transferred by pincers and plunged 
below the surface of the bath, moved about for a short 
time, and then placed on a wooden drainage table. Frost- 
ing takes place in two or three minutes. ' The article is 
washed with cold water, brushed, and then washed with 
hot water. The hands of the workers are protected by 
rubber gloves. By this process, it is stated, one man and 
four wine can treat 2000 to 2400 pieces in twenty-four 
hours. The quantity of soda indicated above gives a matt 
frost. If a lower quantity of soda is employed the frosting 
has a more silky appearance. The temperature of the 
treatment bath should be at least 16 deg. Cent., for if 
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materially lower the frosting is not uniform. 





Air and Water. 





THE French research vessel ‘‘ Pourquoi Pas ?”’ was lost 
in a storm off the Iceland coast on September 16th with 
all hands but one. 


THREE motor ships of 9500 tons each have been ordered 
by the Commonwealth and Dominion Line. Two are 
to be built at Sunderland and one at Wallsend. 


Capratn C. E. Mumrorp, who has retired on account of 
ill-health from the position of marine superintendent for 
the Union-Castle Line, has been succeeded by Captain 
David Nicoll. 

Tue largest military aerodrome in Italy has been opened 
at Froli, on the Adriatic Coast. The aerodrome, which is 
the largest in the country, covers some 300 acres and is 
capable of accommodating 250 machines. 


On Monday, September 21st, the United States battle- 
ship ‘‘ Texas ” and the British tanker “‘ Scalaria ’’ collided 
in a fog off San Pedro, California. Reports say that the 
stern of the “‘ Texas ’ was badly damaged. 


Tue Australian Minister of Defence has announced 
that a company with a capital of £600,000 is to be regis- 
tered immediately for the production of aircraft. It is 
expected that the new company will be producing within 
@ year. 

Ir is reported from the United States that the con- 
struction of a liner to replace the “‘ Leviathan ”’ is definitely 
in sight. The new ship will be a sister ship to the “ Man- 
hattan ’’ and the “ Washington,” and is expected to cost 
about 24 million pounds to build. 


TuE first air race to be held at Hereford took place on 
September 18th. It was a handicap flown over a tri- 
angular course of 30 miles, which was covered three times. 
The race was won by R. F. Hall, piloting an Avro “ Cadet.”’ 
He covered the course in 45 min. 34sec. The second 
machine was a “ D.H. Moth,” piloted by Misses M. and S, 
Glass, and the third a “ Puss Moth,” piloted by A. F. E, 
Payen. 

Wer t to have to announce the death of Mr. T. 
Campbell Black, the airman. He was killed on Saturday, 
September 19th, at Speke Aerodrome, Liverpool. When 
taxi-ing along the ground in the Percival “ Mew” 
machine which had been entered for the race to Johannes- 
burg a collision occurred with an R.A.F. Hawker.‘ Hart,” 
which had just landed, and he was fatally injured by the 
propeller of the larger machine. 


On Saturday, September 19th, the handicap air race 
from London to Cardiff was won by a monoplane “ T.K.2,”’ 
piloted by R. J. Waight, at a speed of 189-7 m.p.h. A 
Percival “‘ Gull,”’ piloted by C. E. Napier, came second, at 
a speed of 154-3 m.p.h., and a “‘ Puss Moth,” piloted by 
L. J. C. Mitchell, third, at a speed of 135 m.p.h. The 
highest speed of 189-8 m.p.h. was reached by the fourth 
machine, a “‘ Miles Hawk,” piloted by W. Humble. 


Txe Council of the Institute of Transport has made 
the following premium awards in respect of the session 
1935-36 :—Dock and Harbour Gold Medal to, Sir David 
J. Owen, for his paper on “‘ The Future of Port Control 
with Special Reference to the Possibilities of Grouping ”’ ; 
Inland Water Transport Medal to Mr. L. P. Alvin, for 
his paper on “‘ Mechanical Traction on the French Water- 
ways’; ‘‘ Coastwise Shipping Medal to Mr. E. R. Reader, 
for his contribution on ‘* The British Coasting Trade.” 


Ir is claimed that the wireless installations now being 
fitted in the new Empire flying boats of Imperial Airways 
are the most modern and efficient yet constructed for use 
in commercial aircraft. One feature is that the direction 
finding apparatus is embodied in the main set and is not, 
as hitherto, a separate piece of equipment. By use of this 
new equipment the operator will be able to tune in to any 
ground station operating within range and plot out the 
air liner’s position at any time during a flight. Some 
twenty new wireless stations are being established at 
present on the Empire air routes. 


Trias have just taken place of the “ Eildon,” a motor- 
driven collier, 255ft. in length overall by 37ft. by 16ft. Sin. 
to her raised quarter deck. She has a deadweight tonnage 
of 2100 and has been built by the Grangemouth Dockyard 
to the order of George Gibson and Co., Leith, for their home 
and Continental trades. She is claimed to be the first of all 
British motor-driven colliers and also the first Maierform 
vessel to be built in this country for collier purposes, and 
it is expected that her appearance in service will cause a 
great deal of interest. All deck machinery and auxiliaries 
are electrically driven and propulsion is by means of an 
Atlas Polar two-cycle engine rated to give a trial trip 
speed of about 104 knots. 


THE United States Secretary of Commerce recently 
stated that since June 30th, 1935, there has been no loss 
of life among passengers in any classified American 
passenger ship. According to a note in the Journal of 
Commerce, he said: ‘The Bureau of Marine Inspection 
and Navigation h&S8 accelerated putting into effect all 
the new rules and regulations made possible by the 
recently enacted legislation. Through its newly organised 
technical staff, it has had withdrawn from active service 
some forty odd ships, which were unable to meet specifica- 
tions, and has also required some ships to undergo certain 
alterations before approving them for passenger trans- 
portation, while still others were definitely ordered out of 
the passenger service and placed in freight service.” 


WE understand that, following the successful operation 
of the Paxman-engined m.v. ‘“‘ Pomeroon,”’ recently built 
for the Crown Agents for the Colonies, Davey, Paxman 
and Co. (Colchester), Ltd., have received a duplicate 
order for the supply of the main propulsion and auxiliary 
engines for a sister vessel to be built by Ferguson Brothers 
(Port-Glasgow), Ltd. The main propelling machinery 
will comprise two Paxman-Ricardo engines, each having 
a continuous rating of 180 B.H.P. when running at 
a speed of 1000 r.p.m., fitted with reverse reduction 
gears giving a propeller speed of 300 r.p.m. The auxiliary 
equipment will consist of a 33 B.H.P. and a 47 B.H.P. 
Paxman-Ricardo engine running at a speed of 1100 r.p.m. 
Each engine will be direct coupled to a generator and 





drive an air compressor through a friction clutch, the 
whole unit being mounted on a common bed-plate. 
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THE AUTOMATIC STABILISATION OF SHIPS. 


Two events of the past week have served to 
direct renewed general attention to the automatic 
‘stabilisation of ships at sea. First there was the 
demonstration of the Denny-Brown stabilising 
equipment fitted in the Southern Railway Com- 
pany’s 2200-ton cross-Channel steamer “Isle of 
Sark.’: Secondly at the International Meeting of 
Naval Architects at New York Dr. de Santis and 
Dr. Russo presented a paper giving authoritative 
information concerning the performance at sea of 
the Sperry gyro-stabilisers in the Italian 45,000-ton 
Transatlantic liner ‘ Conte di Savoia.” We give 
an account of the “Isle of Sark’s ’ equipment 
elsewhere in this issue and also reproduce the main 
portions of the New York paper. The “ Isle of 
Sark ” was fitted with the Denny- Brown oscillating 
fin stabilising gear in the spring of this year and 
during the summer has been engaged, at least 
intermittently, on her normal Channel Islands 
service. The demonstration of the power of the 
equipment given on September 17th was less satis- 
factory than it might have been because of the 
almost dead calm weather conditions under which 
it had to be given. We have, however, been 
assured that the gear has actually been used 
to stabilise the ship in rough water while 
carrying passengers in the normal course of 
her duties. The ‘Conte di Savoia” has been 
running between Genoa and New York since 
November, 1932, and from the outset her stabilising 
equipment has been a subject of close study by her 
owners. As a technical member of the Italia 
Steamship Company’s staff Dr. Russo has madé 
thirty-eight Atlantic crossings in the liner and 
during these trips has observed the behaviour and 
effect of the gyro-stabilisers under almost every 
variety of weather conditions. While it may be 
too early as yet to pass final judgment on the “ Isle 
of Sark’s”’ gear, there can be no doubt that the 
New York paper gives us, for the first time, the 
main facts required for forming a sound assessment 
of the technical merits of the “‘ Conte di Savoia’s ” 
equipment. Taken in conjunction the two ships, 
differing so greatly in size and in the nature of their 
stabilising systems, offer British shipowners an 
opportunity to lay aside the scepticism which has 
so far marked their approach to automatic stabilisa- 
tion and to form concerning it an opinion which 
can now be based on practical experience rather 


| which from the earliest days of automatic stabilisa- 
| tion has been recognised as being particularly 
well adapted to it. The “Conte di Savoia,” on 
the other hand, represents a very courageous 
extrapolation and it seems probable that she will 
remain the largest automatically stabilised ship 
for some years to come—at least so far as gyro- 
stabilisers are concerned. Sir Maurice Denny tells 
us that he can see no reason why the moving fin 
system should be confined to  cross-Channel 
steamers and that it might quite readily be fitted 
in a much larger ship, possibly equipped with 
more than one pair of fins. Technical reasons can 
certainly be adduced to prove that the larger the 
ship the more satisfactory would be the action of 
the fins and the cheaper would be the relative cost 
of installation. This extension of the moving fin 
system to larger ships offers an interesting subject 
for discussion, but for the moment we will confine 
ourselves to actual achievements so far, remarking 
only that in our opinion the cause of automatic 
stabilisation will be best served by a gradual 
advance to larger sizes. Turning to the “ Isle of 
Sark’s” rolling record reproduced on page 314 
we find that on May 7th this year while she was at 
sea with the stabiliser out of action she was rolling 
at times to 12 deg. to port and 9 deg. to starboard 
or 21 deg. out-to-out. An out-to-out roll of 
10 deg., it may be remarked, is quite sufficient 
to upset a considerable number of passengers. 
When the stabiliser was brought into action the 
out-to-out roll was reduced to a maximum of 6 deg. 
This is the only record which we have seen of the 
performance of the gear at sea and consequently 
it would be wrong to accept it as typical. The facts 
recorded by Dr. Russo concerning the performance 
of the “ Conte di Savoia’s ” gear clearly indicate 
that the success or otherwise of any stabilising 
equipment can be fully judged only from a number 
of records extending over many varieties of 
weather and covering, in particular, all angles, 
between zero and 180 deg., of the wave movement 
to the ship’s course. On page 325 we reproduce 
nine rolling records of the “Conte di Savoia ”’ 
covering a period from January, 1933, to Feb- 
ruary, 1934. It will be noted that the performance 
of the stabilisers was very variable and that it 
depended in a marked degree upon the speed of 
the ship, the state of the sea—whether regular or 
confused—and upon the direction from which the 
waves were received. Perhaps the best impression 
of the efficiency of the gyroscopes is contained in 
the authors’ summarised figures for the first 
eighteen months of the ship’s operation. 
state that the average of all average rolls with the 
stabilisers out of action was 9-063 deg. out-to-out. 
With the stabilisers in use the corresponding figure 
was 5-143 deg. giving an average reduction of 
44 per cent. It would be folly to pretend that this 
average result is other than disappointing. It 
seems however that the stabilising effect of the 
gyroscopes is affected in an exceedingly complex 
manner by certain of the general characteristics 
of the ship and by other factors to which insufficient 
attention may have been accorded in the first 
instance because of their obscurity. Noticeable 
in this respect is the interaction of the yawing of the 
ship on the stabilising efficiency of the gyroscopes 
and the disturbing effect of a stern quartering sea 
when the apparent period of the waves may become 
equal to, or greater than, the natural period of the 
ship. Recently, as the authors record, a structural 
alteration at the stern, an improved type of auto- 
matic steering gear, and the introduction of certain 
rules regarding the speed, trim, and ballasting of 
the ship have noticeably improved the stabilising 
efficiency. It remains to be seen whether some of 
the complex phenomena which have been noticed 
in the “ Conte di Savoia ” will also make themselves 
manifest in the “ Isle of Sark,” or whether most of 
them, as some certainly are, are ascribable to the 
fact that the stabilising equipment of the Italian 
liner is of the gyroscopic type. 

No engineer can do other than take an interest 
in and wish success to all practical methods and 
schemes for the stabilisation of ships at sea. 
Unfortunately, as always, mere technical success 
is not sufficient by itself to ensure the adoption of 
any system. The shipowner must be convinced 
that from the strictly commercial standpoint the 
automatic stabilisation of his ships will yield him 
a profit in hard cash. He may look for some of that 
profit in the reduction of damage by stress of 
weather and the better speed in rough seas which 
automatic stabilisation carries with it. In the 
main however he will expect it to come from the 
increased patronage of the public. Colonel 
Szlumper jocularly remarked last week that if the 
“ [gle of Sark’s ” stabilising gear is fully successful 
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travelling by her to the extent of paying an extra 
ten shilling fare. From personal knowledge of the 
route which she serves we are convinced that many 
passengers would be willing to meet such an addi- 
tional charge and would regard it as a sound 
investment or insurance premium. Further we 
know that the Southern Railway is certain to 
increase its already large Channel Islands traffic if 
it can do anything to improve the undoubtedly 
bad reputation which the passage enjoys. The 
public demand for automatically stabilised ships 
has not yet however arisen. The best way to 
encourage it will be to prove that automatic 
stabilisation can be accomplished in an assured and 
safe manner. On this point the public, it seems, 
still requires a considerable amount of education. 
We are not certain whether that object is likely to 
be promoted by the exhibition of a film showing the 
“Isle of Sark” rolling in a still sea; the non- 
technical mind may not find it easy to understand 
that at a touch of a switch the stabilising action of 
the fins—or a gyroscopic stabiliser for that matter 
—can be reversed into a rolling action. The tech- 
nical mind accepts it as obvious, but even appa- 
rently intelligent members of the public seem 
unable, or unwilling to, understand the obvious. 
In a certain journal which, to judge by its title, 
takes veracity as its watchword, we find the 
stabilising gear of the “ Isle of Sark ” described as 
consisting of “ great, fin-like bilge keels hinged to 
the hull and connected with a gyroscope, the action 
of which opens them flat in the water.” Our con- 
temporary expresses itself as concerned not so 
much for the passengers as for “the poor ship.”’ 
Rolling, it says, is a natural movement of adjust- 
ment to the heave of the sea. “ If a ship is deprived 
of the power to adjust herself to the sea, the sea 
will precious soon adjust itself to her.” It is 
unfortunate that the cause of automatic stabilisa- 
tion should be at the mercy of such faulty ideas. 


Locomotive Tests. 

THERE are three different methods of testing the 
capacity and efficiency of locomotives. The first 
and oldest is to run them for extended periods on 
scheduled trains, making notes of the consumption 
of coal and water and observing the operation of 
the mechanical details. Taken for all in all, there 
is no better method. It is the veritable experi- 
mentum crucis, for it tests the machine under the 
actual conditions of service, and discovers not only 
what it can do, but what it suffers in the doing. 
The second method is that known as the “ constant 
” or “Continental.” It is similar to the 
first, in that the engine is run on the open line, 
hauling a train. The principle of this test is the 
maintenance of steady conditions on the engine 
being tested by the employment of a second engine 
coupled to it. By carefully controlling the power 
developed by the secondary engine, the speed 
of the primary engine may be kept constant for 
many miles with varying gradients and casual 
resistances. In both these tests a dynamometer 
car is usually employed for the recording of obser- 
vations. The third method is carried out on a 
stationary engine in a test house. It is the only 
one of the three that enables a complete scientific 
test to be made under laboratory conditions. 
But the conditions are quite unnatural and many 
of the causes which affect the running of a locomo- 
tive in service cannot even be simulated. Some of 
them, loss of heat by radiation, as an example, 
may be estimated, but others are too uncertain 
to be calculated or imitated. Indeed, it must be 
admitted that the test house test, like nearly all 
laboratory tests, is artificial. Fortunately, that 
practical defect is counterbalanced effectively by 
the accuracy with which a scientific investigation, 
not only of the engine as a whole, but of its details, 
can be carried out. 

In a short but excellent paper, summarised in 
our last issue, which was read before Section G of 
the British Association, Mr. W. A. Stanier showed 
how the ingenuity of the engineers of the L.MS. 
had enabled use to be made of the dynamometer 
car for rather exceptional work. Thus he recorded 
an investigation into the effect of worn parts on 
the economic working of locomotives, which was 
carried out by testing a 4-6-0 engine at various 
periods of its life ; he mentioned also that the car 
had been used for braking tests—which have not 
very much to do with the locomotive itself—and 
that it was a great help when the four railways 
were studying the question of standardising loco- 
motive types. In fact, he made out such a strong 
case for the dynamometer car that he almost 
seemed to be challenging the advantages of scien- 
tific testing stations like that at Vitry. He says, to 
give a particular instance, when describing the 








than upon theoretical forecasts. 
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that this method of testing is practically identical 
with a stationary test plant in so far as the engine 
working is maintained under constant conditions, 
but it also has the practical advantage of including 
in the test the effect of wind resistance and radia- 
tion losses, so far as the locomotive is concerned.” 
Now the merits of a running test cannot be ques- 
tioned. The best and final test of the sufficiency 
of a locomotive is performance in service, which 
we have put first in our list. Moreover, of all tests, 
it costs the least money, for the engine is earning 
money all the time. But it takes many months 
to give results, and when they are given they are 
statistical rather than scientific—if we may make 
such a distinction. We are not unaware that the 
statistical method of research is making headway, 
and that in the hands of experts it is capable of 
achieving very notable results, yet it is not likely 
ever to displace the “ scientific ”» method when that 
method can be applied. By “ scientific * we mean, 
in this case, the isolation and study of one variable 
at atime. That can only be done under laboratory 
conditions, and if, as we hold, it is desirable that 
locomotives should be examined in that way, then 
there is no alternative to a fully equipped test 
house. 
Mr. Stanier is in a position to speak with more 
authority on locomotive testing machines than 
any one in three out of the four C.M.E.’s of the 
grouped railways, for he was for many years in 
close touch with the plant at Swindon. His paper 
might give the impression that his experience had 
brought him to the conclusion that the most 
generally useful tests could be carried out on the 
road, but we suspect, in fact, that he would agree 
that every one of the three methods we have 
enumerated has its own special functions, and that 
for the full development of the locomotive all of 
them must be employed. The most conclusive of the 
three, we insist, is the test in actual service over a 
long period, for it is the only one that gives econo- 
mic results. A locomotive must be regarded as a 
money-making machine, and it is by its ability in 
that direction that its qualities must be judged. 
Only a prolonged period of daily service is an 
adequate test of that quality. Neither the con- 
stant speed test nor the laboratory test can supply 
that information, but both are desirable as pre- 
liminaries to the service test. In the former, what 
we may call the macro effects of modification can 
be studied whilst in the latter the micro effects 
can be investigated in a thoroughly scientific 
manner. The greater and greater the progress 
made, the more and more important do 
minutiz become. When we are dealing with large 
differences broad tests suffice; but as we get 
nearer and nearer to finality, closer and closer 
examination is necessary. Hence, however useful 
the dynamometer car may be in expert hands, it 
cannot remove the need for a laboratory. 


Defence Programme Contracts. 


For the next few years many engineering firms 
will be engaged partly or wholly upon the manu- 
facture of material under the Government's 
Defence Programme. They will have to enter into 
binding contracts with the War Office, the 
Admiralty, and the Air Ministry. Some of them 
are already familiar with Government contracts, 
but many are not, and in any case the conditions 
which have been formulated for this programme 
differ materially from those of contracts which 
were placed during the war and which brought 
to some firms unconscionable profits, whilst they 
landed others, after the Armistice, on the border- 
land of bankruptcy. The present Government is 
determined that under this programme con- 
tractors shall not be saddled with unwanted 
equipment and buildings after the completion 
of the programme, and that they shall not make 
undue profits at the expense of the nation. A 
form of contract has, therefore, been drawn up 
and certain general conditions laid down, but it 
is recognised at the same time that special circum- 
stances may call for special terms. The matter is 
of such great importance to the engineering 
industries that a clear explanation of the essential 
clauses is greatly needed, and we congratulate 
Mr. David Bremner, Director of the British 
Engineers’ Association, both on the thought for 
his members which he has showed in the prepara- 
tion of an article which we print on page 327, 
and on the lucidity which he has displayed in 
it. We desire also to thank him and the Associa- 
tion for their courtesy in giving us permission to 
print this article in advance of its appearance in 
the B.E.A. Bulletin. We are convinced that every 
engineering firm which is considering a Govern- 
ment contract under the Defence Programme will 
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ROAD ACCIDENTS AND ROAD DESIGN. 


Str,—In the excellent summary of the road problem 
which you gave in your issue of the 11th inst. you men- 
tioned the “‘ disastrous effect of leaving it possible for the 
reckless to maintain speed over an important crossing.” 
May I crave space to point out two different approaches 
to the problem of traffic control that exist. One is 
American and aims at providing motorists with a broad 
and easy path free of all strain except that of, obeying 
signals (supposedly). We are taking our cue from this. 

The other is Continental and imposes a great strain on 
the reckless by foreing them to obey a navigating rule in 
built-up areas which has a marked effect on their standard 
of driving. 

In consequence, while London is blockading even its 
side streets, where traffic is light, with signals, Paris 
manages the junction of two arteries like Raspail and 
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Montparnasse, where eight roads converge, without lights 
or police control. 
The navigating rule is not that recommended at one 
time by the Automobile Association, but is the same as the 
rule at sea and is now used all over Europe. Even American 
cities are adopting it. Unfortunately many drivers in 
this country still go by the obsolete A.A. rule, with the 
consequence that at cross roads without signals the 
problem British pedestrians are up against is this :— 
Pedestrian P looking A-wards to avoid B is in danger from 
motorist C looking D-wards to see if he can cut in in front 
of E. 
Thus, so long as we pursue our insular course, we have 
no alternative but to pile on signals until there is nothing 
left but to blast down all our cities and ancient monuments 
and build anew, by which time most motorists will be in the 
air. R. D. ARCHIBALD, 

D.Sc., M.I.E.E., Assoc. M. Inst. C.E. 
Devonport, September 21st. 


Sir,—In a leading article, ‘‘ Road Accidents and Road 
Design,” in the current issue, you state that the reduction 
in accidents (in 1935) cannot by any means be traced to 
the 30-mile speed limit. 

It is somewhat difficult to reconcile this statement with 
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the evidence afforded by a comparison of the monthly 
fatal accident figures for 1935 and the previous years. 
If the average totals of fatal accidents in each month 
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for the period 1931-34 be plotted against those for 1935 
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a very decided break between the two curves in March 
will be noted, For January and February, 1935, the totals 
of fatal accidents were about 15 per cent. above the 
average for the previous four years, but from March 
onwards they were, except for a peak in November, 
between 10 per cent. and 20 per cent. below the average 
for 1931-34. 

An examination of the weekly totals for 1935 and this 
year, published by The Times as a graph, shows the 
improvement was continued during January and February, 
1936, but ceased in March. Since then, of course, the 
figures this year compare with the period in 1935, when the 
speed limit was in operation. 

These graphs show clearly that the improvement in the 
accident rate started suddenly, during the same month 
that the speed limit was brought into operation, and that 
it has been maintained at about the same rate. The 
increase of the accident rate of 1936 over 1935 from April 
onwards being roughly proportional to the increased 
number of vehicles registered. 

If the curves be plotted for total accidents, 1931-35, a 
similar but less striking result is obtained. 

An examination of the curves shows, I think, beyond 
reasonable doubt, that speed control, in the form of the 
30-mile limit, was responsible for a great part of the 
reduction in accidents last year. 

If the very mild and not very strictly enforced 30-mile 
limit in built-up areas achieved a 15 per cent. improvement 
in the fatal accident rate, it is surely clear that a more 
strictly enforced general speed control would lead to a 
much greater reduction. H. L. Burton. 
Weybridge, September 14th, 





SMOKE FROM DOMESTIC GRATES. 


Sm,—In your issue of September 11th reference was 
made to a speech by Dr. A. G. Ruston at a conference of 
the Sanitary Inspectors’ Association in which he declared 
that “‘ lewt. out of every ton of coal bought by the 
ordinary householder goes up the chimney unconsumed.”’ 
Dr. Ruston apparently assumes that all domestic 
appliances are both inefficient and smoke-producing. 
This is, however, very far from being the case. Great 
progress has been made recently in the design and 
efficiency of these appliances, and many of them, notably 
cookers, hot water boilers, and plant for central heating, 
are now entirely smokeless. 
Smoke is admittedly a nuisance, but in the first place 
by no means all of it is produced by domestic fires, and 
to the credit of the open coal fire must be set its comfort 
and cheerfulness and the efficient ventilation it ensures. 
This Council is financing research, which is now being 
carried on at the Government Fuel Research Station at 
Greenwich, into the possibility of burning ordinary coal 
smokelessly in the domestic grate, and I should like to 
take this opportunity of reminding your readers that the 
services of the Council’s engineers are available, entirely 
free of any charge or obligation, to assist consumers of 
coal in reducing smoke emission and obtaining the best 
value for the money they spend on fuel. 
For THE Coat UTIisaTION CoUNCIL, 
WitiaM R. Gorpon, 
Director. 


London, September 14th. 

SCIENCE AND SOCIETY. 
Sir,—Sir Josiah Stamp’s address to the British Associa- 
tion, as reported in your number of September 11th, 
contains points which should not be allowed to pass 
unchallenged by the engineering profession. 
There appears to be an attempt to exonerate the 
economist—and presumably the financier or banker 
and distribute the responsibility and blame for the present 
sorry state of affairs among doctors, business men, 
politicians, scientists, chemists, and engineers. No doubt 
they are responsible as individuals, but it is difficult to see 
how they are responsible in their professional capacity— 
with the possible exception of the politicians. 
We are advised that “ if we are to avoid trouble we must 
take trouble—scientific trouble,” and yet engineers, when 
they take an interest in social affairs commence “ per- 
forming miracles with fancy currencies and their blue 
prints reminiscent of the chemical engineer ” and “ have 
not much greater aptitude as amateur ministers of fore- 
sight than statesmen would have planning research.” 
And finally there is the astounding statement that 
“economic and political prevision is the most difficult 
and precarious because it needs a technique different from 
his own and is not given by the light of Nature.” 
Surely all this amounts to an attempt to stave off the 
application of sound reasoning so badly required in 
politics and economics and to disparage the resulting 
conclusions. The engineer and others accustomed to deal 
with Nature and natural laws at close quarters are com- 
pelled by training and habit to practise logical reasoning 
and to distinguish between cause and effect so that they 
soon. locate the trouble as one of distribution and the 
money system. 
There are two points in Sir Josiah Stamp’s address which 
show faulty reasoning. First, the statement that 
“machinery made more employment, in the long run, 
than it destroyed.”’ No one should know better than Sir 





Josiah Stamp that the idea that the purpose of a machine 
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is to make work or create employment is erroneous and 
equally so whether we consider a single unit machine or the 
economic system as one large machine designed to fulfil a 
specific function as economically as possible. It is very 
much as though we tried to work on the assumption that 
the purpose of a motor car is to consume petrol, Further, 
the statement ignores the present low efficiency of the 
industrial system considered as a whole; no authority 
on the subject puts the figure higher than 10 per cent., so 
that it amounts to this, that nine out of every ten men 
working are merely busy chasing each other around and 
unconsciously masking the inefficiency of the economic 
system and the real labour-saving possibilities of 
machinery. 


The other point in the address is the suggestion that 
only by the fortunate chance of a benevolent dictator can 
we have certain benefits which are possible, e.g., 2in. added 
to the average stature and 7 lb. or 8lb. to the average 
weight of the population. If a dictator can bring this 
result and democracy cannot, it is evidence that there is a 
defect in the mechanism by which the will of the people 
should be made effective. The greatest service that an 
engineer, or anyone else for that matter, can offer his 
fellows to-day is advice that will remedy this defect and 
make the will of the people effective—as it should be in a 
democracy. P. R. Masson, 

A.M.I. Mech. E., M.I. Mar. E. 

Birmingham, September 18th. . 
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M\HE twentieth annual Building Exhibition which 

. opened at Olympia on Wednesday, September 16th, 
is from the spectacular point of view certainly an 
example of the modern art of display. A large number 
of the stands have been specially designed by archi- 
tects and all are of a type at once ambitious and 
striking. The main feature of an exhibition stand is 
to call attention to the products of the exhibitor, both 
by its own appearance and by the background which 
it forms for the goods displayed. In addition to these 
(ualities everywhere in evidence, the stands have 
this year been utilised to attract attention in a 
particularly novel fashion by means of their height, 
and many of them extend upwards some 20ft. or so, 
thereby standing out from the lower majority in a 
manner likely to attract the attention. Three 
hundred and eighty-six exhibitors occupy the whole 
of the Grand Hall, including the annexe and gallery, 
and the ground floor of the National Hall. This is 
not a larger area than was occupied before, but a 
more tightly packed one, owing to the gangway 
space having been reduced to make way for sixty 
additional stands. It is believed to be the most com- 
prehensive exhibition of architecture and building in 
the world and the largest and oldest privately-run 
trade exhibition in this country. 


Buripinc RESEARCH. 


The selection of outstanding features for description 
from an exhibition of this kimd is not an easy task, 
but the Department of Scientific and Industrial 
Resedrch has arranged what is certainly an out- 
standing display in the gallery. Most of the work on 
building research carried out under the Department 
is done at the Building Research Station, but certain 
investigations, in particular work on acoustics, are 
carried out at the National Physical Laboratory in 
close ,collaboration with the Building Research 
Station, while the study of timber is the task of the 
Forest Products Research Laboratory. All three 
organisations of the Department are taking part. 
The section of the exhibit for which the Building 
Research Station is responsible illustrates recent 
work on plastering materials, concrete aggregates, 
the driving of reinforced concrete piles, the measure- 
ment of small movements in structures, the weather- 
ing of building stones and the heating of buildings. 
The National Physical Laboratory exhibit deals with 
the reduction of noise in buildings, including, among 
other items, the reduction of impact noises, such as 
footsteps, by the use of a floating floor, the reduction 
of noise transmitted by ventilating ducts, and the use 
and testing of sound absorbing materials. The third 
section of the exhibit, supplied by the Forest Products 
Research Laboratory, covers the correct seasoning 
of timber for use in various parts of buildings, wood- 
working, insect pests, dry rot, and wood preservation. 
A feature of the exhibit is the number of models 
shown, and in the section on architectural acoustics 
the visitor is able to test for himself, by working 
models, the efficiency of various methods for reducing 
noise. Some of the exhibits are illustrated by 
short cinema films. 

Another exhibit of interest is that of the British 
Granite and Whinstone Federation, which is an 
organisation of the leading granite and whinstone 
quarries in Great Britain. One of its first activities 
has been to form a Research Committee in order to 
co-ordinate the work of research departments 
attached to quarries within the Federation ; to follow 
the course of Government and other research in 
relation to the Federation’s products ; and to provide 
useful technical data both for members and for pro- 
spective and actual users of the stone. Investigations 
recently carried out into the behaviour of concrete 
have emphasised the importance of the choice and 
the grading of the aggregate, and the particular suit- 
ability of hard stone of the granite type has been 
proved in theory and in practice. It is significant how 
often recently, when a first-class concrete has been 
required for important constructional work, the engi- 
neer has specified an aggregate of the granite type, 
even when it has meant transporting the stone some 
hundreds of miles. Practical tests, tested specimens 
of concrete, and photographs of some of these works 


Exhibition. 


permeability of concrete and mortars and the move- 
ment of concrete and mortar owing to change of 
moisture content are demonstrated daily at the stand. 
Specimens are shown after testing in compression, 
under impact—showing the effect of toughness—in 
fire, and after being in the sea for ten years. A clue 
to why concrete made of granite and whinstone gives 
particularly good results in these and other tests is 
contained in a series of coloured photomicrographs of 
fine powders and thin sections of concrete. 

The necessity for rapid communication within the 
modern large office building is a matter of the first 
importance, and one way in which this problem is 
solved is demonstrated in a convincing manner at the 
stand of the Reliance Telephone Company, Ltd., a 
subsidiary of the General Electric Company, Ltd. 
Here are found Reliance telephone systems to suit 
the particular needs of any organisation. Full direct 
instantaneous intercommunication is provided simply 
by pressing a button or turning a dial. Various 
G.E.C. automatic telephone exchanges, with capacities 
from five to one thousand lines, can be seen under 
actual working conditions. 


Woop-WorKING MACHINERY. 


Perhaps one of the outstanding sections of the 
Exhibition this year is devoted to wood-working 
machinery of various kinds, and undoubtedly a great 
effort has been made to bring these machines up to 
date, both as to automatic working and as to safety 
in use, thus rivalling the machine tool and the press 
tool, both of which have shown the lead of recent 
years in these matters. A typical example is the hand 
and power feed planing machine exhibited by Thomas 
Robinson and Son, Ltd., of Rochdale, and illustrated 
in Fig. 1. The principal feature of the machine is the 
patent cutter block. It has a relieved back and 

















FiG. 1—PLANING MACHINE—ROBINSON 


operates with a shearing action stated to give easier 
and cleaner cutting than the more ordinary circular 
block. This is accounted for by the slightly oval 
section of the cutter block, which leaves behind each 
cutter a gradually diminishing space between the 
cutting circle and the body of the block. When the 
cutter block is running, a vacuum is formed in this 
space which has the effect of sucking the timber down 
to the table as it passes over the cutters. Ample 
clearance is provided for honing or whetting-up the 
cutters. The block is provided with a pair of plain 
cutters and will take mould cutters up to 5in. wide 
at the front. 

The cutter spindle is mounted in heavy ball bear- 
ings enclosed in dustproof housings, and is balanced 
dynamically at its running speed. The pressures, 
both before and after the block, are of the concentric 
type, mounted so that it is impossible for them to 
foul the cutters. They can be easily removed for 
moulding. 

The power feed rollers are of steel, 34in. diameter, 
and cover the full width of the table. ‘They are driven 
by an enclosed roller chain. The front roller is loaded 
by weights and levers to obtain a uniform pressure. 
Three rates of feed, namely, 16ft., 33ft., and 46ft. 
per minute are provided through a self-contained, 
gear-box. The fence is arranged to cant up to 


table, and can be locked in any desired position. A 
telescopic cutter guard is used. The top in-feed table 
is made wider than the cutter block, and provides 
ample support for stock being rebated. For pattern- 
making it can be canted slightly to give the necessary 
strip or draw. 

The thicknessing or lower table is carried in vertical 
slides and the supporting screws are mounted on 
ball thrust bearings. Large anti-friction rollers, 3in. 
diameter, which extend the full width of the table, 
are provided. They are mounted on ball bearings, 
and can be adjusted simultaneously by means of a 
hand wheel and screw. Extension rollers are fitted 
at the in-feed and out-feed ends. The upper tables 
for hand feed planing are provided with steel lips, 
so that the gap over the cutter block can be reduced 
to a minimum. 

Another interesting machine shown by Thomas 
Robinson and Son, Ltd., is the precision saw bench, 
illustrated in Fig. 2, a useful feature of which is that 

















FiG. 2—SAWING MACHINE—ROBINSON 


the saw spindle cants up to 45 deg., with the table in 
the horizontal position. The motor mounted 
directly on the saw spindle, and is of 4 H.P. The 
spindle bearings are heavy-duty ball type, enclosed 
in dustproof housings. The table has a front part, 
which can be moved on rollers or can be locked in 
position by means of a spring stop. It is designed 
so that accurate alignment with the back or stationary 
portion of the table is always maintained. The saw 
gap may be opened up to 4in., to allow a cutter block 
to be used for moulding, tonguing, grooving, beading, 
&c., or a special saw may be used for grooving, &c. 
The top saw guard is of special design, and is raised 
and lowered by crank handle and screw. The hinged 
front plate can be turned over, enabling the saw to 
be removed without the guard having to be raised 
bodily. An adjustable nose piece is also provided. 
Another interesting stand in the wood-working 
machinery section is that of Wadkin and Co., of 
Green-lane Works, Leicester. Here one of the most 
interesting exhibits is the combined surfacing and 
thicknessing machine, illustrated in Figs. 3, 4, and 5. 


is 





FIG. 3—THICKNESSER DRIVE—WADKIN 


The tables are accurately ground to a dead flat finish, 
and have horizontal draw-out motion for convenience 
in changing and sharpening cutters. Each table has 
also a rising and falling motion, and the table edges 
adjacent to the cutters are fitted with steel lip plates. 
Index scales are provided on both tables to indicate 
the exact amount of the vertical movement in relation 
to the cutter block. When required, the front table 
can be arranged to cant for taper planing. This 
screw method of canting not only allows the table to 
be adjusted to the correct height with a minimum of 
trouble, but the raising screw also serves to lock the 








are the chief features of the Federation’s display. The 





45 deg., has quick parallel adjustment across the 


table down on to machined faces, thus maintaining 
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proper alignment. The cutter block is of the circular 
safety type arranged to give a shearing cut. It is of 
the two-knife pattern, and designed to support the 
knives up to the edge. It consists of a steel forging 
carried in ball bearings, and has a 5in. diameter 
cutting circle. A special arrangement allows it to 
take moulding cutters without upsetting the ordinary 
planing knives. A cutter setting device allows the 
knives to be set in or out of the block by micrometer 
screw motion. 

The thicknessing table is mounted on broad slides 
on each side of the main frame, and is raised and 
lowered 9in. by hand wheel. An index scale registers 
the exact thickness of timber being planed. 

Carrier rolls are provided at both ends of the table 
for supporting long work. In addition, the table is 





A brake is fitted on the cutter spindle to bring it 
to rest when required, and an improved form of 
positive cutter lock lessens the time taken to change 
cutters. The table is heavily ribbed to prevent dis- 
tortion. It is carried on broad machined slides and 
adjusts up and down by hand wheel and screw. A 
centre plate is let into it to allow the cutter to sink 
below the table for moulding. The former pin is 
infinitely variable up to a given maximum, to allow 
of different sinkings with superimposed templates 
or formers, using a parallel pin. Alternatively, a 
two-diameter pin can be used, which, in conjunction 
with the variable height, allows of cutting two 
different recesses of the same contour, as well as 
sinking and undercutting. A hand lever immediately 
under the front of the table adjusts the pin instantly 
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tion of interest. Fig. 7 shows a typical oxy-acetylene 
cutter at work on a chassis frame. 


Burip1ine MATERIALS. 


The building materials section includes some 
interesting exhibits, and here G. A. Harvey and Co. 
(London), Ltd., are exhibiting an office manufactured 
from steel partitioning double-cased and with sound- 
insulating material between. It is claimed to afford 
the architect and contractor an easy and efficient 
means of dividing floors in the modern building, which 
to-day are structurally a series of fire-resisting floors 
supported on steel stanchions. With permanent 
partitioning, the architect and tenant are often 
involved in costly inconvenience when it becomes 
necessary to vary the allocation of floor space to suit 
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provided with two anti-friction rollers, both being 
arranged with a small vertical adjustment obtained 
simultaneously on both rollers by means of one-hand 
wheel at the feeding-in end of the machine. 

As shown in Fig. 3, the rollers are driven by a single 
chain. The gear-box provides for three speeds of 
20ft., 30ft., and 46ft. a minute, and the speeds can 
be varied whilst the feed is in operation. All the 
gears are steel, machine cut and run continuously in 
oil. 

The fence cants up to 45 deg. and is designed to 
give rigidity in all positions. It is quickly adjustable 
across the table by hand wheel, and the method of 
holding and guiding it avoids the need for a vee 














Fic. 6—ROUTER—WADKIN 


slot in the table. Lever handles lock it in any 
desired position on the table. 

Another interesting machine exhibited by Wadkin 
and Co. is the high-speed router illustrated in Fig. 6. 
The head, as shown, consists of a rotor built on a 
ground steel spindle running in ball bearings, the 
lower bearing being placed close enough to the cutter 
to obviate whip. 

The head slides on a film of oil on wide vee slide- 
ways, and is brought down and locked by a foot 
treadle. A touch on an auxiliary toe pedal disengages 
a ratchet holding the head, which is counterbalanced 
so that it rises out of the work automatically. 

A range of four stops control the head movements, 
any of which can be selected by hand lever. A further 
stop gives equal depth of cut, irrespective of varia- 
tions in the thickness of the stock. All chips are dis- 
lodged from the face of the work immediately they 
are made by a blower incorporated in the head. 


4 AND 5—SURFACINGPAND THICKNESSING MACHINE, 











to the required height, and also causes it to disappear 
below the table surface after use. 

The motor is a B.T.H. squirrel-cage unit, controlled 
by a Brookhirst contactor operated by push buttons. 
the stop button can be locked to prevent unautho- 
rised use of the machine. 


Buripers’ PLant AND EQUIPMENT. 


Turning to the section devoted to the builder and 
to the machines displayed for his use, concrete mixers 
and allied machines are much to the fore. Concrete 
in various forms is the most popular building material 
to-day and is available in a variety of types, colours, 
and forms, as bricks and in sheets for special duties, 
and in various ornamental types. On the stand of 
Ransomes and Rapier, Ltd., an extensive range of 
mixers is shown, as well as a } cubic yard “ RapieR ” 
410 excavator, which, owing to its four-purpose front 
end equipment, may be used with a single attachment 
for sewer construction, pipe laying, levelling founda- 
tions, road grading, site clearance, craneage, and 
practically any form of earth moving encountered in 
building contracts and estate development. It has 
proved exceedingly popular. Its weight is 7 tons. 
Two travel speeds are provided, while a fluid coupling 
of the Vulcan Sinclair type can be incorporated if 
desired. A 6/4 cubic feet tilting drum type concrete 
mixer with barrow hoist is also shown with its interest- 
ing design of power loader. All winding gear for the 
skip is at a low level and no overhead shaft or structure 
is needed, thus allowing the skip to rise to a very 
steep angle. This machine is capable of dealing with 
loads of 5cwt. at 100—-200ft. per minute simul- 
taneously with mixing. It is fitted with a 5 H.P. 
Lister engine. 

R. H. Neal and Co., Ltd., of Plant House, London, 
are also exhibiting an excavator, this time of }-yard 
capacity. This is a half-circle slewing model, particu- 
larly suited for building work, as it can work much 
closer to obstructions than the full-circle model, 
owing to the absence of tail swmg. The same bucket 
can be used for skimmer, back-acter, and navvy, and 
although only a nominal }-yard cube capacity, the 
high speed of working gives it an output claimed to 
be equivalent to most 3-yard machines. The machine 
shown is powered by a “ Lister ”’ C.I. engine. 

There are also shown the latest models of the 
‘* Rapid ” tubular mast platform hoists, with rotating 
platforms, and special geared winches, and a new 
platform hoist, specially designed for use with tubular 
scaffolding, and the firm’s totally enclosed concrete 
mixer. 

The stand of the British Oxygen Company is set 
out to show the utility of oxygen and dissolved 
acetylene in the building trades. Actual equipment 
on view to demonstrate the value of these gases 
includes welding, cutting and lead burning plant, 
oxygen cutting machines, and flare lights. In addition, 
a comprehensive selection of welding and hard facing 
materials is available for inspection and test, as well 
as specimens of work done with the aid of the equip- 
ment. Demonstrators, who are all experts in their 
particular fields, are at hand to show visitors the 
operation or technique of any oxy-acetylene applica- 





FRONT AND BACK VIEWS—WADKIN 


individual requirements. With these steel partitions 
this problem is simply solved, as the units are inter- 
changeable and enable any rearrangement to be 
effected at a negligible cost. 

Another interesting stand in the materials section 
is that of Pilkington Brothers, Ltd., of St. Helens, 
Lancashire, who are exhibiting “armour plate” 
and toughened glass. The firm is also exhibiting a 
range of glass bricks for building purposes, called by 
the name “ Insulight.”” The toughened glass, Which 
is available in a range of twelve tints, is of heat- 
resisting quality and, it is thought, should have a 
wide application for flood lighting and stage lighting. 
It is claimed to be twice as strong as ordinary glass 
of the same thickness and at temperatures as high as 
150 deg. Cent. is said to be unaffected when sprayed 














FiG. 7—Oxy - ACETYLENE CUTTING—B.O. Co. 


with cold water. The glasses are of two kinds: 
toughened Stippolite selenium glass and toughened 
coloured sheet glass. They are about fin. thick and 
are supplied in sheets 24in. by 18in. 

The “ Insulight ” glass brick is hollow and the 
internal space is partially vacuous, thus increasing 
insulation against sound, heat, and cold. It is sealed 
with metal and the mortar bearing surfaces are coated 
with a special gritty material, which ensures a high 
degree of bond between the mortar and the glass. 
Erection, it is stated, presents no technical difficulties. 
Glass masonry is claimed to have all the hygienic 
advantages of glass, the surface being non-porous and 
incapable of absorbing odours, water, or grease, or 
of transmitting air or gases. 

The amount of light transmitted by the various 
patterns varies from 73:4 per cent. to 84 per cent., 
and owing to the surface variations this is well 
diffused. 








Ur to the end of August eighteen vessels aggregating 
76,000 gross tons have been launched this year on the Tyne. 
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Rolling of the s.s. “Conte di 


Savoia.” * 


By Dr.-Ing. R. pe SANTIS and Dr.-Ing. M. RUSSO. 


As is well known, the Italian turbine-driven liner 
“Conte di Savoia,” which was placed in the express 
passenger service between Genoa and New York in 
November, 1932, is fitted with a Sperry gyro-stabiliser 
plant, comprising three independent equal units arranged 
in @ separate compartment located directly forward of 
the engine-room at an average distance of about 50°50 m. 
from the stem. Fig. 1 shows the longitudinal profile 
and general dimensions of the vessel; the shaded area 
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(6) The three gyroscopes were then successively put 
in operation in forced precession and in synchronism 
with the natural period of roll of the ship until the 
maximum angle « of heeling was reached. The gyrosco 
were then stopped and the curve of natural decrement of 
roll was drawn. 

(c) The ship was then brought back to the maximum 
heeling angle « above mentioned, and one gyroscope 
was put on to extinguish the oscillatory movement of 
the ship. In this manner the curve of forced decrement 
of roll was obtained. 

The two curves mentioned in (6) and (c) served to 
determine : 

(1) The ship’s rolling period. 

(2) The decrement «-8 between the side angle of the 
ship « (measured from the mean vertical), and the sub- 
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FiG. 1—LONGITUDINAL PROFILE OF THE CONTE DI 


at the stern indicating the filling out of deadwood effected 
in 1934 in order to make the vessel steadier on its course 
when sailing in a rough following sea. 


Table I shows the characteristics of the ship and of 


the gyro-stabiliser plant : 
TaBLe I. 
A.—Ship Data. 
Water line length (Lg) 
Maximum breadth (1) ate 
Conditions at time of departure : 
Displacement, fully loaded (Do) 


244-10 m. 


29-20 m. 


41,750 metric tons 


Mean draught, fully loaded (ig)... 9-50 m. 
Metacentric height, wet loaded 

(r-a) o 0-96 m. 
Complete roll pe riod (t >) 26 sec. 


Drifting area (Ao) - 
Average conditions during ac rossing : $ 

Displacement (D) a ree 

Draught (i) .. 

Metacentric height (r- a) 

Roll period (t) ; 

Drifting area (A). . 

Rudder area (a)... 

Value of the ratio (o/A,) 
Bilge keels : 

Length ()) 

Breadth : 

Total effective surtace 

Value of the ratio (A/Lyg) 


2,224 square metres 


40,100 metric tons 
9-20 m. 

0-63 m. 

28 sec. 

square metres 
square metres 







27-5 
1/81 
50 m. 

0-90 m. 

90 square metres 
1/4-88 


B.—Characteristics of the Sperry Stabilisers. 
Number of independent e ae gyro- 
scopes : va ° 3 
Weight of rotors ¥ 344 tons 
Diameter of rotors 3-96 m. 
Polar moment of inertia of the rotors 3 198,052 kilo. 


metres squared 
910 
95-4 radians 
second 


Maximum number of r.p.in. 


Corresponding rotation speed per 


Maximum kinetic moment of the 


rotors 3x 18,894,160 kilo. 
metres squared 
(radians) per 
second 
Maximum precessional speed when 
the gyroscope is in a_ vertical 
position 0-28 radian per 
second 
Maximum anti-roll gyroscopic couple : 
3x $8,096. 269 x 0: 28= 1,620,000 kilo. metres 


9-81 
1,620 ton metres 


C.— Weight and Space Taken up by the Stabiliser Plant. 


Tons. 
The weight of each gyroscope is as follows : 
Gyroscope, precession gear, and brakes 156 
Motor generator set ‘ ll 
Auxiliaries (switchboards, oil and water pumps, 
filters, coolers, and piping) ; ; 50 
T L222 ee 
Total we ight of the gy Tose copic plant 651 
Two turbo-dynamos (850 kW) for fo re ding the 
three motor generator sets ae oe - 40 
Grand total 691 


The weight of the stabiliser anes 3 cor imei to 1-72 
per cent. of the average displacement of the ship. 

The volume of the compartment housing the plant 
totals 1900 cubic metres, or 1-4 per cent. of the gross 
tonnage of the vessel. 


QUENCHING Power OF GyYROSCOPES IN STILL WATER. 


A test was prescribed by the purchasing contract for 
the purpose of evaluating and determining the quenching 
action caused by the stabilisers on the rolling motion of 
the ship. 

Quenching power is meant as the difference between 
the increment or decrement of free roll and the forced 
increment or decrement when the stabiliser is in operation 
during the first half period of roll after the ship has left 
the position of maximum inclination. 

For practical reasons it was preferred to measure the 
decrement instead of the increment of the roll. 

The test was carried out as follows : 

(a) The value of r-a was first determined by inclining 
the ship while lying at anchor in still water. 





* From a paper presented at the international meeting of 


for each of the three gyroscopes : 


sponded almost exactly to the contract requirement. 


with a Sperry roll, pitch, and precession recorder pro- 
viding a permanent record of the periodic amplitude of 
the ship’s roll, pitch and yaw and angle of precession of 
any one of the three stabilisers. 


SAVOIA 


sequent angle f attained at the opposite side, with free 
rolling ship. 

(3) The analogous decrement «-y with stabilised ship. 

(4) The quenching power of each stabiliser. This was 
given by: 

2—y)—(a—p)=p—y. 

The contract fixed a quenching power of 4-7 deg. 
with the three stabilisers in operation at 910 r.p.m. 
on the assumption of a “‘ characteristic product,” for ship 
under full load (metric tons of displacement x feet of 
metacentric height x seconds of complete rolling period), 
not exceeding 2,160,000. 

Owing to the practical difficulties of having the ship 
with full load, it was agreed to put her at least in the 
following condition :— 

D=34,000 tons, t=24 sec., r-a=0-8ft., which figures 
correspond to a characteristic product of 652,800. 

With the ship under these conditions, only one of the 
three gyroscopes (rotor at 910 r.p.m.) should have pro- 
duced a roll quenching power of 4-7 deg. For the purpose 
of these tests, however, it was finally agreed to assume 
that the quenching power would vary in inverse propor- 
tion to the actual characteristic product and in direct 
proportion to the actual number of rotor revolutions. 


RESULTS OF THE TEST. 


Locality of the Trials ; Genoa one: 


Displacement (D) . 38,000 tons 


Metacentric height (r- a) 2-295ft. 

Period (t+) ‘ -- 28 sec. 

Resultant charac teristic product. 2,441,880 ton foot 
seconds 


Following the procedure previously mentioned we 
obtained : 
a= 19 deg. after ten simple oscillations 


(B—y),=1-03 deg. with No. 1 gyro in operation 
(B—y),=1-20 deg. with No. 2 gyro in operation 
(B—y)3= 1-08 deg. with No. 3 gyro in operation 


Therefore, average $-y=1-103 deg. with the rotors 


The instrument generally consists of a gyroscopic pen- 
dulum whose natural period is so long that the compara- 
tively short period of the ship’s motion will not affect it. 
The indication of the yaw is introduced by a small motor 
controlled by the repeating system of the gyroscopic 
compass. With a similar device, i.e., with a repeating 
motor operated directly by the precession of the stabiliser, 
the indication of the angle of precession is introduced. 

The recordings of the apparatus and their reference 
to the constant intervals of time provide a continuous 
diagram which not only permits the measuring of the 
amplitude and period of the movements, but also com- 
parisons of the behaviour of the vessel with and without 
stabiliser action. Fig. 2 shows a specimen of a recorder 
diagram with the reference scales indicated. 

According to the contract, during the sea trials a 
sufficient number of diagrams were obtained with free 
and stabilised roll so as to present a complete picture of 
all sea weather conditions which might cause free rolling, 
ranging from 6 deg. to 22 deg. measured from the vertical. 

The comparison experiments were carried out according 
to the following procedure :— 


(a) During the first fifteen minutes of the tests a record 
diagram was taken representing the movements of the 
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Fic. 2—SPECIMEN OF ROLL-PITCH RECORD 


vessel with the stabiliser off (rotors in motion and pre- 
cession zero). 

(6) During the subsequent fifteen minutes a corre- 
sponding diagram was taken representing the stabilisers 
in regular precession. 

(c) The average values of the rolling (ship’s free roll 
and ship’s stabilised roll) were obtained by measuring 
from these diagrams the total amplitudes of the complete 
oscillations from side to side, calculating the aritlimetical 
average and dividing by two. 

The gyro-stabiliser plant was to be considered satis- 
factory, if the simple rolling did not exceed 3 deg. as the 
grand average of all the trials thus conducted. 


REMARKS AND Data COLLECTED IN NAVIGATION (SEE 
TaBLeE IT). 


For each comparison trial, besides taking diagrams 
such as Fig. 2, the following characteristics of the ship, 
stabilisers, sea, "and wind, were either calculated or noted. 
Free Ship.—(a) The maximum transverse amplitude 
of roll (total rolling angle from side to side) was measured 





at 800 r.p.m. 


~ 
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Fic. 4—PITCHING AND ROLLING 


Contractual quenching power, determined as above, 


FF pang 652,800 
* 910” ‘3, 441,880 
The actual quenching power during the tests corre- 


4:7 =1-104 deg. 


Sea Trias, Contract TERMs. 
The stabiliser plant is equipped, within the same room, 


This recorder also 








the Society of Naval Architects and Marine Engineers, New 
York, September 14th to 19th. 


indicates the time at equal intervals of ten seconds each. 














of several observations) was determined as follows : 


on the part of the diagram reproducing roll. 


ime 
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Fic. 3—DIAGRAM SHOWING ROLLING IN BEAM SEA 
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IN WAVES ACTING ON THE Bow 


(b) The average roll was obtained by measuring on 


the portion of the said diagram all the total rolling angles. 


Stabilised Ship.—(c) As in (a). 
(d) As in (8). 
(e) The number of rotor revolutions was noted by 


periodic readings of the continuous revolution counter. 


(f) Average course of the vessel. 
(g) Strength and direction of the wind as judged by the 


deck officer on watch. 


(kh) Strength and direction of the sea as noted on the 


bridge. 


(z) The actual average length of waves L (as average 


(1) The wave crest was sighted from the upper deck 


with a semi-circular sighting instrument, thus determining 
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the angle « of the wave direction with the intended course 
of the ship. 

(2) The period of encounter T, (7.c., the time required 
by a wave to reach the point where the previous ones 
encountered the hull) was determined with a chronometer. 

(3) The average speed of the ship C was calculated 
both on the number of propeller revolutions and the usual 
calculations of the ship’s staff.* 

(4) With the aforesaid elements the actual wave 
length was obtained according to the following formula :— 

on L 
T= V+Ccos a’ 
where V (speed of advance of the wave) is connected with 
the length L by the following formula :— 


Vie= 6 Poss. 
N22 

(lt) The height A of the waves (average of several 
observations) was obtained by observing from the lower 
decks (when the ship was in a wave trough), the position 
of the wave crest, and roughly comparing it with some 
known height of the hull. In view of the evident difficulty 
of obtaining reliable measurements, the observations were 
conducted from two points; the averages thus obtained 
were generally very close. 

(m) The wave slope 6 was obtained according to the 
known formula for trochoidal waves—0=2 H/L, @ being 
the angle of the tangent at the wave inflection point 
to the horizontal line. 


greater difficulty. Im Table 11 the doubtful or missed 
observations of the wave particulars are indicated with 
interrogation points. In the same table are recorded 
the results of fourteen official comparison tests with free 
and stabilised ship. The ship’s speed was held constant 
for all the tests at about 26-5 knots with negligible 
fluctuations from trial to trial. 

Fig. 5 shows portions of diagrams corresponding to 
some of the observations recorded in Table IT. 


ANALYSIS OF THE OBSERVATIONS: GENERAL REMARKS 
on WINDS AND WAVES. 


The usual Atlantic route followed by the ‘“‘ Conte di 
Savoia ” from Gibraltar to New York is along the 38 deg. 
N. parallel, while for the return trip it is approximately 
along the 40 deg. N. parallel in order to take advantage 
as much as possible of the s6uth branch of the Gulf Stream, 
which, acting in the direction of the ship’s course, aids her 
progress. 

As is well known, the intensity of the Gulf Stream 
gradually decreases along the 40 deg. parallel, becoming 
negligible near the Azores (30 deg. W. Greenwich). The 
ship’s observations confirmed the fact indicated on the 
pilot’s charts that westerly winds and seas prevail on 
the Atlantic zone comprising the usual ship’s routes. 
In this connection, it will suffice to mention that in 
thirty-eight Atlantic crossings, including two winter 
seasons, rough seas and strong winds coming from the 
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(n) The displacement D of the ship was taken from the 
capacity plan on which the fuel fresh water, provisions, 
and salt water ballast conditions were kept up to date 
according to the daily ullaging in the double bottoms and 
tanks. 

(0) The initial metacentric height r-a was calculated 
with reliable approximation by the above-mentioned plans. 

(p) The average roll period of the ship + was taken 
from examination of the diagrams. 

(q) Summary of the condition of the sea and wind. 

At times the wave characteristics were not taken with 
the required precision, owing to the peculiar sea condi- 
tions. Also, as it was important to avoid disturbing 
the passengers by carrying out experiments during day 
time, some observations were obtained at night under 


* Notr.—Table indicating the strength of the wind and sea 
during the trials :— 


Wind. Sea. 
0 Calm .. " Calm 
] Light breeze Smooth 
2 Moderate breeze Slight swell 
3 Moderate wind. . Swell 
4 Fresh wind Rather rough 
5 Strong wind Rough 
6 Stormy wind Very rough 
7 AWGIO oe fo High 
8 Strong gale Very high 
9 Hurricane Raging 
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east, or adjacent quadrants, were encountered only twice. 
The following is a general description of the seas and winds 
prevailing on the Gulf Stream course as compared with 
the usual conditions encountered from the Azores to 
the coast of Portugal. 

In the former zone waves are accompanied with rather 
violent winds and squalls, which constantly and suddenly 
change in direction and intensity. The wave formations 
are difficult to identify and appear with broken and foamy 
tops. There are often simultaneous trains of waves 
differing in characteristics and direction. At times such 
directions are even opposite and can be recognised by 
small short waves of irregular profile overriding and 
deforming the larger formations. This kind of agitation 
is usually termed by seamen “ confused sea.’’ The forces 
due to such a confused sea, being the continuously variable 
resultant of several components of a non-periodic character, 
cause the ship to assume complex and disordered move- 
ments which will be better analysed in the section on 
“* Stern Quartering Sea.” 

On the contrary, in the Atlantic zone, extending 
approximately from the Azores to the Portuguese coast, 
well-defined wave systems prevail during stormy seas 
accompanied by strong winds of continuous character. 
The features of these wave systems may be easily esti- 
mated. It is in this zone that the classic ‘‘ dead sea ”’ 


(residuum of preceding storms) often appears with large 
waves having regular profile and constant direction and 





period. The result of the action on the ship is a regular 
oscillating pendulum movement. 


CHARACTERISTICS OF THE WAVES. 


From our observations we have found : 

(a) In actual practice the wave formations are seldom 
regular. Groups of waves of approximate uniformity 
are followed by other groups or individual waves which 
differ from the preceding ones. It is difficult, generally, 
to ascertain whether the succession of such differing 
groups follows even an approximate law. In all events 
such irregularity is remarkable along the route plied by 
the ‘ Conte di Savoia ’’ on her Gulf Stream course. 

(6) The actual maximum wave length encountered 
seldom exceeded 200m., the longest waves observed 
during a westbound crossing having lengths of 300m. 
As to minimum wave length, none was observed shorter 
than from 90 m. to 100m. 

(c) The actual period of the waves encountered agreed 
closely with the length according to the known ratio : 


T— /? aL 
a 

This was proved as follows :— 

With waves progressing in a direction opposite to the 
ship’s course, the actual period of the wave was calculated 
from the measurement of the period of encounter and 
from the ship’s speed. Furthermore, the actual wave 
length was evaluated by sighting the position along the 
ship of the crests of two subsequent waves. The two 
elements calculated in this way served to check the 
formula. 

In accordance with the above the values of the periods 
were about twelve seconds maximum and about seven 
to eight seconds minimum. 

(d) Though, as above stated, the observations 
the heights of the waves, particularly along the Gulf 
Stream, were particularly difficult, nevertheless, at least, 
as far as the observations on which it is possible to rely 
are concerned, heights of 10m. to 11m. represent a 
maximum value as regards waves 180 m. long. 

(e) The maximum wave slope found was about 10 deg. 
for waves 100 m. to 200 m. long. 


on 


RELATIONS BETWEEN WAVES AND SHIP. 


As the current theory has established, practical naviga- 
tion has confirmed that accentuated rolling occurs when 
there is resonance between the wave period and the 
actual transverse period of the ship. In speaking of the 
effects of resonance with wave period we do not mean 
the real period, but the apparent one or period of encounter 
of the wave with the hull. The latter evidently depends 
on the ship’s speed and on the wave direction as compared 
with the ship’s course direction (see “* Remarks and Data 
Collected in Navigation’). We considered the ‘‘ Conte di 
Savoia’s’’ complete period of roll, in average conditions 
of navigation, as about twenty-eight seconds, basing this 
value on the results of the oscillating trials in still water. 
We may add that more than once in the Atlantic and in 
the Mediterranean, in order to determine the natural 
decrease of roll, with running ship, there were conducted 
artificial rolling trials by the stabilisers; thus it was 
easy to get the real value of the ship’s period, which 
resulted very closely to that previously determined of 
about twenty-eight seconds. 


Beam END SEa. 


The maximum size of the wave formations already 
mentioned having beam direction do not cause the ‘‘ Conte 
di Savoia” to have rolling movements of remarkable 
amplitude. 

The wave periods differ so much in respect to the 
average ship’s period (twenty-eight seconds) that coincid- 
ence between the two periods is not at all possible. In 
order to realise synchronism with a beam sea, waves 
800 m. long would be required, while during the thirty- 
eight Atlantic crossings in which we have participated 
the maximum length of 300 m. has never been surpassed, 
as above stated. We may add that a sea of this kind was 
judged by the commander of the “‘ Conte di Savoia” 
as one of the worst he had met with in more than thirty 
years of navigation. 

A beam end sea—that is, perpendicular or nearly so to 
the ship—is very rare and causes in practice @ rather 
regular rolling; also, the amplitude of the movement 
with the largest possible waves remains generally at a 
low value and approximately constant. 

This oscillatory movement has a frequency intermediate 
between the frequencies of the waves and the ship. 
| Furthermore, when the waves encounter the hull the 
previous movement is interfered with by a succession 
of quick beam shiftings of very small amplitude (a fraction 
of a degree) having the character of forced oscillations. 

A rtion of a diagram showing the roll movement 
described above is reproduced in Fig. 3. The sea, which 
appeared almost regular, had the following average 
characteristics :—-L, 160m.; H, about 6m.; T, ten 
seconds. 

It is interesting to note that the actual average roll 
period was 18-8 sec., which is approximately intermediate 
between the wave and the ship’s periods. The transverse 
amplitudes of roll (very small) averaged hardly 1-91 deg., 
and therefore the use of the stabilisers would have been 
superfluous. On the other hand, owing to the small 
rolling angle and to the irregular movement, the stabilisers 
would have performed with intermittent precession and 
therefore low efficiency. 

Another remarkable observation is that the course 
with a beam end sea remains practically unaltered, as 
the small deviations which occur can be easily corrected 
by the rudder. 








Bow QUARTERING SEA. 


The influence of a bow quartering sea on the movement 
of the ship is a more or less accentuated pitch, while 
the maximum amplitudes of roll are hardly perceptible 
and of a regular character. The wave formations from 
the fore quarters, even if of considerable size, in their 
encounter with a hull proceeding at high speed, as the 
“Conte di Savoia,’ cannot have much effect on the 
rolling. In this connection it is sufficient to note the 
following :— 





(1) The noticeable shortening of the apparent wave 
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periods makes the possibility of synchronising with the 
ship’s own period, already excluded for beam sea, more 
remote. 

(2) The decrease of the wave slope, which according 
to theory is proportional to wave impulse, causes a smaller 
transverse moment. In fact, the formations are cut 
obliquely and the transverse component of the slope 
decreases until it is eliminated when the wave direction 
coincides with the ship’s direction. 

The rolling is manifested with an irregular succession 
of transverse shifts having periods approximately equal 
to the apparent average wave period. From time to time 
a rare larger roll, having a longer period, is followed 
immediately by a series of small rolls ; in general, a close 
correspondence can be noted between rolling of greater 
amplitude and maximum pitch angles. 

The transverse movement of the ship encountered 
with all the bow waves, and particularly with those 
originating right from the bow, proved in all cases alto- 
gether negligible and did not require the use of stabilisers. 

Fig. 4 shows the roll in waves having a period of 
encounter equal to seven seconds acting on the bow. 


PircHina. 


The ship’s own period of pitch (measured when encoun- 
tering small bow waves) maintained itself within narrow 
limits of about seven to eight seconds. The pitching 


the actual wave lengths producing appreciable rolling 
vary within narrow limits, from 100 m. to 200m. Within 
these wave lengths and at the ship’s average speed of 
26-5 knots, synchronism is produced with wave angles 
of about 35 deg. to 50 deg. with the ship’s course, so 
that the danger sector covers an are of approximately 
15 deg. 

Before examining more closely the results of stabilisa- 
tion it is useful to deal with the usual movements observed 
on board the vessel in an agitated sea, whose direction 
with the theoretical ship’s course forms an angle less than 
90 deg. 

(a) Continuous and periodical deviations from the 
pre-established route occur. The values of the angular 
deviations are proportional to the sea force, being notice- 
ably affected by resonance of the periods. With the same 
average size waves and the same encountering angle the 
effect on the yawing is remarkably greater when crossing | v 
the Gulf Stream. 

(b) Each complete deviation of route is accomplished 
in a time practically equal to the corresponding period 
of each double rolling. The horizontal and transverse 
moments are thus co-periodical, while the maximum 
respective amplitudes also correspond. 

(c) When yawing, the ship tends to fall parallel with 
the waves, thus the angle of leeward deviation is less 
accentuated than that to windward. Also, the leeward 
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Fic. 5-ROLLING DIAGRAMS 


diagrams collected have not, in general, been uniform. 
Only when the periods of encounter approach the actual 
ship’s longitudinal period do the curves representing the 
movement show a good regularity in the increase and 
decrease of pitch amplitude and also a noticeable uni- 
formity of the periods of the single roll. In general, when 
we have synchronism of the periods a considerable 
amplitude of pitch is observed. 

The large wave formations of a regular nature, syn- 
chronising with the ship, generally permit the ship to 
hold her usual speed. On the contrary, especially in the 
Gulf Stream, when the sea appears remarkably irregular, 
it is not convenient to steam at high speed because of 
danger to the structure of the hull. In fact, sudden large 
waves causing great pitch angles are generally followed by 
small ones against which the ship is forced to pound 
heavily. 

With periods of encounter noticeably shorter than that 
of the ship, the vessel pitches in her natural period of 
seven to eight seconds. The oscillation angles are small, 
i.e., 1 deg. or 2 deg. as a maximum. 

When the periods of encounter are about half that 
of the ship, the latter pitches somewhat irregularly at 
an average period which is intermediate between the 
two. The oscillation amplitudes show maximum limits 
of 7 deg. to 8 deg. (total angle), while the averages are 
small, 


STERN QUARTERING SEA. 


Typical roll conditions of noticeable amplitude occur 
only with stern quartering seas when, as established by 
theory, the apparent periods of the waves become longer 
and sometimes approach the actual ship’s roll period. 
This fact is not peculiar to the ‘‘ Conte di Savoia,” but 
is a general one and is well known to seamen. 

Taking as a basis a complete period of oscillation 
(average during navigation) equivalent to twenty-eight 
seconds, the diagram reproduced in Fig. 6 is drawn, 


from which it is possible to determine for various wave 
lengths the angle between the wave direction and the 
ship’s course when synchronism occurs, such angles 
being functions of the ship’s speed. 

As appears from the results of the observations con- 
ducted on board the vessel and recorded in 
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course deviations are not of remarkable amplitude. 
The oscillation period is intermediate between the period 


of encounter (twenty-two to twenty-three seconds 
and the ship’s period (about twenty-eight seconds). The 
stabilisation is very good, the roll reduction ranging up 
to a maximum of 70 per cent. 

(6) Almost regular sea with average period of encounter 
equal to the ship’s period—observations Nos. 8 and 9, 
(a), (6), (c), (2), Table II. 

Under these conditions the ship’s free roll is of a rather 
regular nature, 7.e., groups of oscillations of a gradually 
increasing trend and not having uniform frequency are 
interfered with by transverse maximum peaks caused 
by the action of waves, which suddenly change in size 
and direction from the normal type characterising such a 
sea. The average oscillation period can be considered 
near enough to the ship’s own period, which is of constant 

value passing from the free to the stabilised ship. The 
course deviations of a few degrees (4 deg. to 6 deg. on each 
side) with free ship arc reduced by stabilisation. 

Aside from the sporadic peaks mentioned, the stabilisa- 
tion of the ship with the above sea may be considered 
satisfactory ; the comparison trials show reductions of 
the rolling from a maximum of 60 per cent. with not very 
strong seas to a minimum of 50 per cent. with stormy seas. 

(c) Irregular sea (confused). (Observations Nos. 6, 
7, 12, and 13, Table II.) In this case the phenomena 
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roll shows larger values as compared with those to the 
weather side. 

(d) Generally, the effect of the rudder to bring back 
the ship on her course is scarcely efficient, particularly 
with a rough and confused sea, At times tiller angles 
up to 23 deg. were necessary to stop the deviation and 
bring the ship back on her intended course. 

(e) Hand steering by the helmsman has always been 
more efficient than automatic steering. 

(f) The instantaneous rotation axis of the horizontal 
movement of the ship may be considered as being at 
about 60 m. from the bow. 

These explanatory notes on the movements of the 
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ship in following seas are very important because they 
greatly influence the rate of stabilisation attainable. 


NoTEs ON THE EFFICIENCY AND RESULTS OF 
STABILISATION. 


(a) Normal sea with average period of encounter 
lower than the ship’s period. (Observation No. 14, 
Table II.) 

Under these conditions the rolling appears rather 
regular with small and constant increments, while the 











ILLUSTRATING SOME OF THE OBSERVATIONS 
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IN TABLE II 


are very variable and irregular; consequently, the 
stabilisation rate is somewhat low. 
The diagrams of rolling with free ship present all the 


following main characteristics : 


(1) The roll does not follow absolutely a uniform law 
with regard to the values of the increments and decrements 
in the succession of the oscillations. The differences 
appear very often excessive (differences up to 15 deg. 
have been noted between the amplitude of two consecutive 
rolls). Even with following waves whose slopes, as far 
as the effect of causing the roll is concerned, may be 
considered negligible, an excessive roll has occurred with 
extremely variable increments. 

(2) The ship’s oscillation periods are always different 
as they succeed one another, with considerable irregular 
variations, and therefore exclude any possible uniform 
periodicity. 

(3) Course deviations of a noticeable amplitude (up 
to 25 deg. total angle) accompany the rolling. 

Moments of dangerous synchronism between periods 
of encounter and the ship’s period, with consequent 
heavy deviations from the route, are interposed by 
moments of relative calm with minimum regular oscilla- 
tions soon followed by peaks of heavy listing due to the 
approach of waves having different characteristics as to 
direction, size, and period. 

In these short moments of maximum beam inclination 
we believe that the yawing action above mentioned has a 
remarkable influence on the roll. Furthermore, it should 
be pointed out that the stabilising effect of the gyroscope 
is evidently reduced as to efficiency, because the precession 
movement, whose period is not variable from instant to 
instant, cannot follow the irregular period of the ship’s 
movement. ' 

Therefore, it may be deduced that the resonance 
situation of the ‘periods is one of the most dangerous, 
both because the impulses causing the listing act syn- 
chronously and because important route deviations 
occur which introduce new transverse forces (centrifugal 
forces) in addition to the foregoing. In view of this it 
appears useful to modify the average period of encounter 
by changing the speed of advance or the route direction 
(see formula in “‘ Remarks and Data Coilected in Naviga- 
tion”’). The benefit realised by an adequate reduction 
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of the ship’s speed is apparent from the following results 
observed in service :— 


Ship’s Average Maximum 
speed, knots. amplitude of roll, amplitude of roll, 
deg. deg. 
26-5 . 12-30 31-0 
24-5 8-60 20-5 
23-5 4-98 24-5 
22-5 4-60 17-0 


It should be noted further that a reduction of the speed 
not only diminishes the period of encounter, but also 
increases the ship’s period, and therefore has a twofold 
effect in preventing a dangerous state of synchronism. 


GENERAL RESULTS OF THE STABILISATION OF THE SHIP. 


The general results attained with the stabiliser plant 
during the first eighteen months of operation of the 
“Conte di Savoia ” were as follows :— 

Average of all averages of free ship, 9-063 deg. (total 
angle); averages of all averages of stabilised ship, 
5-143 deg. (total angle); with an average reduction of 
the roll of 44 per cent. 


IMPROVEMENTS DEVELOPED BY THE OWNERS TO INCREASE 
THE ANTI-ROLLING QUALITIES OF THE SHIP. 


From a practical point of view, and as a direct con- 
sequence of the observations made, the Italia Steamship 
Company adopted the following means of improving the 
general anti-rolling features of the ship, with particular 
consideration to the most unfavourable sea conditions, 
1.e., confused following sea :— 

(a) Filling out the deadwood as shown in Fig. 1, which, 
by increasing the drift plane, partially reduces the tendency 
of the ship to fall off her course. The position and shape 
of this fin have been determined after numerous experi- 
ments conducted in the Rome National Tank with an 
experimental apparatus especially designed and built. 

(b) Decrease of the ship’s speed when subject to a con- 
fused following sea. This has enabled us to reduce the 
extent of the period of encounter and consequently to 
avoid the resonance with the ship’s own period of roll. 

A further result has been a reduction of the centrifugal 
force due to the incipient deviation of the ship from her 
course, which force combines with the lateral fluid reaction 
and forms an inclining couple tending to heel the ship. 

It is useful to remember that the centrifugal force, 
when all other circumstances are unaltered, increases 
according to the second power of the ship’s speed. 

The slackening of the speed under the above circum- 
stances will not interfere with the regularity of the service, 
as the few hours lost in this way may be recovered before 
the end of the voyage during subsequent fair weather 
by developing a speed greater than normal. This is 
possible because the vessel has remarkable reserve engine 
power. 

(c) To trim the ship by the stern as much as possible 
in order to increase the area of the after drift plane. 

(d) To ballast so as to lower the position of the centre 
of gravity within the limits compatible with the other 
requirements of navigation. This makes possible the 
decrease of the arm of the couple referred to under (6). 

(e) To reduce within convenient limits the number 
of revolutions of the lee-side propellers in order to minimise 
the tendency of the ship to fall parallel with the waves. 

(f) To accelerate the action of the rudder, making its 
response to the control of the helmsman prompter. With 
mechanical improvements it has been possible to increase 
the velocity of its manceuvring 28 per cent. It is known 
that the efficiency of the rudder increases with its velocity 
of angular rotation, 7.e., with the decrease of time necessary 
to turn it to a given tiller angle. 

(g) Installation of a special automatic steering device. 
Such apparatus, functioning gyroscopically, detects the 
angular velocity of the ship’s deviation from her course 
and consequently steers the rudder with corresponding 
readiness and intensity. 

(h) To use particular care for the most convenient 
arrangement and distribution of liquid cargo on board, 
so as to avoid additional oscillatory movements out of 
phase with the action of the stabiliser plant. 

All these procedures have noticeably improved the 
stabilising efficiency of the “‘ Conte di Savoia.” 

It is worth noting that for a new ship which is to be 
stabilised particular attention should be paid to the 
factors affecting the route stability. In this connection 
the rudder area and power of the steering gear should be 
as large as possible. 

As recorded in Table I, the ratio of rudder area to 
drifting area for the “‘ Conte di Savoia” is 1 to 81, which 
agrees with the usual ratio adopted for similar ships, 
such as the following :— 


‘“*Buropa”’..  «. 1 to 82 

** Tle de France ” 1 to 71 

3 1 to 77 

** Empress of Britain ” 1 to 73 

** Lusitania ” Se ee POM Oe me Se! 
However, we think that the following formula given 


by W. J. Lovett in his book “ Applied Naval Archi- 
tecture ”’ is quite suitable for high-speed vessels :— 

Drifting area _ 1 
Block coefficient * 90° 

According to this formula the rudder area of the “ Conte 
di Savoia’’ would be 41 square metres instead of the 
actual 27-50 square metres. 

We believe that this greater value would have improved 
the course stability and consequently the rate of the 
stabilisation of the ship. 


Rudder area= 


CONCLUSION. 

According to all the information we have obtained, 
the behaviour of the ship in a rough sea is very complex 
and depends on many very important factors varying in 
time and space. 


sented their interpretation of this complex problem. 
It is not our intention to discuss their views, but to submit 
the results of our extensive investigations conducted with 
the ‘‘ Conte di Savoia,” so that students of this important 
practical problem may benefit by our experience with the 
largest gyroscopically stabilised ship: We trust that this 
information may be of assistance. 











SIXTY YEARS AGO. 





THE name “ Hell Gate” is to-day associated chiefly 
with a bridge and a power station. Sixty years ago it 
still retained the significance attached to it by the early 
navigators who attempted to approach what is now New 
York by way of Long Island Sound and the East River. 
Near the entrance to the river they encountered a reef 
projecting for 300ft. from the Long Island side. At low 
tide the reef for nearly the whole of its length lay not more 
than 12ft. below the surface. When the tide ran fast and 
the wind was high the water flew over the rocks in immense 
breakers and boiled and bubbled in a thousand eddies. 
The name given to the reef by the early navigators in 
later years offended the susceptibilities of some refined 
Americans, who proposed to alter it to “ Hurl Gate.” 
Fenimore Cooper who laid the scene of a sensational 
incident in one of his novels at the reef led a vigorous 
opposition to the suggestion. To-day the name remains 
as it was originally, but the reef has gone. It disappeared 
on the afternoon of September 24th, 1876. In July, 1869, 
engineers under General Newton began the attack upon it 
by building a cofferdam between high and low water 
marks at the junction of the reef with the shore. Within 
this cofferdam they sank a shaft or pit to a depth of 33ft. 
below low water level and from this shaft ten headings 
radiating beneath the roughly triangular-shaped reef 
were driven. These headings were from 10ft. to 22ft. 
high and had an average length of about 270ft. At every 
30ft. they were connected by cross galleries of roughly the 
same section. The total length of the headings and cross 
galleries reached 7425ft., and the excavation involved the 
removal of 47,461 cubic yards of rock by drilling and 
blasting. In the course of this work 394 miles of holes 
were drilled with the aid of compressed air and about 
59,000 lb. of blasting powder, nitro-glycerine, and other 
explosives were fired. The spoil was drawn out by mules 
and was lifted to the surface by a steam derrick. By 


was completed. The whole reef was then being supported 
on about 160 columns formed by the intersection of the 
headings with the galleries. To effect the final demolition 


drilled for explosive charges. On the morning of September 


task of inserting the charges in the holes. Altogether, 
52,206 lb. of explosives were placed in position in 4462 
holes. The insertion of mercury fulminate detonators 
and their connection to cables completed the under- 
ground work. The cables were taken to a wooden house 
containing twenty-three batteries, or a total of 960 cells. 
From a safe distance electrical communication throughout 
the excavations could be established by means of a 
secondary battery. Before the charges were fired on 
September 24th, all the workings were flooded. The 
spectacle when they went off was not very grand. There 
was a very moderate report and not a very considerable 
upheaval of the water, but a tremor like a mild earthquake 
was felt over a considerable distance. The reef was com- 
pletely shattered and for the most part collapsed down- 
wards into the headings and galleries. 
subsequently removed by dredging. 








GOVERNMENT INSPECTION OF DAMS 
IN AMERICA. 


As a result of a series of failures of dams some 
years ago in the United States, some of the States have 
passed laws for the inspection of existing dams and requir- 
ing official endorsement of plans for new structures. In 
California the law required the inspection of all existing 
dams within a period of three years, and also the approval 
of new plans and supervision of the construction work, 
supplemented by periodical inspection of the condition 
of all dams. The only exceptions are those dams that are 
owned by the Federal Government. Under that law, 
the California State Engineering Department has inspected 
830 dams already built, and has checked and inspected 
some 400 jobs of repair work, besides approving the 
plans for 120 new dams, whose cost has aggregated some 
£12,000,000. Of nearly 600 dams now under State super- 
vision, the great majority—379 in number—are earth 
embankments, of ordinary or hydraulic construction ; 
50 are gravity dams of masonry or concrete, 39 are loose 
rock embankments, 59 are arch dams, 34 are of the multiple 
arch and buttress types, and 27 are of timber or miscel- 
laneous types. Defects in the dams inspected are largely 
due to inadequate capacity of waste weirs or spillways, 
insufficient quality of materials and of construction work, 
and neglect of geological studies of the foundation con- 
ditions. In the designs of new dams submitted for 
approval, a curiously common defect was the provision of 
curved waste way channels or spillways, even where the 














Numerous studies on the subject have been published 
recently, of which the following may be mentioned :—- 

G. Rabbeno, ‘“ Stabilizzazione delle navi,” Annali 
Vasca Nazionale Roma, 1933. 

Basset and Hodgkinson, “‘ New Studies on Ship Motion,” 
“ Transactions” of the Society of Naval Architects and 
Marine Engineers, 1935. 


‘overflow water would have a high velocity of flow. Such 





Height Elevation 
above Storage. above Name. 
river bed. sea level. 

Feet. Acre-feet. Feet. 
Hydraulic fill .. 295 100,000 775 Calaveras 
Rolled earth 194 100,000 1,371 Caialco 
Rock fill .. 320 56,000 1,481 (San Gabriel 
Concrete gravity 350 222,000 575 Pardee 
Concrete arch . . 355 5,900 2,015 Pacoima 
Multiple arch . .| 141 1,290 1,711 Dalton 


design is so contrary to requirements of safety that it had 
to be revised for approval. Of the principal types of dams, 





In these praiseworthy studies, the authors have pre- 


June 1875 the excavation of the headings and galleries | 


of the reef the columns and the roofs of the passages were | 


12th 1876 fifteen picked men were entrusted with the | 


Loose débris was | 





An Air Preheater. 


ALTHOUGH the preheating of combustion air for boiler 
furnaces may be generally looked upon as a modern 
development, Meldrums, Ltd., of Timperley, Manchester, 
remind us that they adopted such practice in their refuse 
destructors as long ago as 1899, and that a plant then 
installed is still working, and raises the temperature of the 
air to some 400 deg. Fah. In these circumstances, it is 
only natural that the firm should have the experience 
necessary to meet modern requirements and to bring 
up to date existing boiler-houses. 

Such an installation, which we illustrate, is that at 
Messrs. Lucas’s factory, Sparkhill, Birmingham. This 
consists of two Lancashire boilers, the gases from which 
originally passed direct to the stack at a temperature of 
over 700 deg. Fah. The air heater has been placed outside 
the building, as will be noticed from the illustration, and 
the gases are delivered into the existing chimney base. 
The gases are reduced to a temperature of approximately 
385 deg., the air being heated up to a temperature of 
320-400 deg., depending on the load on the boilers. The 
gases make a double pass through the heater, first vertically 
upwards through the tubes on one side, and then vertically 
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AIR PREHEATER FOR LANCASHIRE BOILERS 


| down through those on the other side. They are drawn 
| through the system by means of an induced draught fan 
| and delivered into the chimney base. The air is forced 

horizontally round the tubes also in two passes, the air 
|at the delivery end being adjacent to the tubes which 
| carry the hottest gases. In this way both the gases and the 
| air for combustion make a double pass through the heater. 
| The air is collected from the top of the boilers, where it 
is at a considerable preliminary temperature, and delivered 
| through steel ducting along the top of the boilers to the 
| boiler front. 

The boilers are fitted with “‘ Meldrum ”’ sprinkler stokers 
with fixed grates, and the stoker fronts are of the Meldrum 
hollow pattern. Secondary air is circulated through the 
fronts and enables perfect combustion to be obtained. 
The fire-bars are of a special mixture to stand the high air 
temperature. Each stoker is driven by its own motor, 
mounted directly on the stoker front. The drive is through 
worm reduction gear and the motors drive by chain. 

As regards the saving by use of this plant, the coal con- 
sumption on these two boilers originally averaged 20 tons 
per day, and consisted of double screened nuts. The price 
of this coal at the time of fitting the stokers was 21s. 6d. 
Owing to the colliery settlement, the price to-day would be 
22s. 6d. It was found, however, that a cheaper class of 
fuel, namely, “‘ peas,” could be used with these stokers 
and hot air draught, at the price of 17s. 3d. per ton, and 
the consumption was reduced to 16 tons per day. The 
saving represented by the combined improved efficiency 
and the cheaper fuel represents a total of over £2000 per 
annum. At the same time the duty of the boilers has been 
increased, and a very much greater output is now possible, 
whilst the steam pressure is maintained at an even figure. 








Electrical Equipment for Small 
Hoists. 


A NEw hoist for mining service has been designed 
by Holman Brothers, of Camborne, in collaboration with 
the British Thomson-Houston Company, Ltd. Intended 
for service abroad as well as in this country, it incorporates 
features which give complete safety for lowering men, 
even in the hands of unskilled operators. As will be seen 
from the accompanying illustration, the hoist is very 
compact, and although (without control gear) it weighs 
only 1110 lb., it is capable of exerting a mean rope pull 
of 2300 lb. at a rope speed of 200ft. per minute with a 
15 H.P. motor. The control gear, together with a B.T.H. 
electro-hydraulic thrustor, enables full control for raising 
and lowering to be obtained from one control gear handle 
without the necessity for manwuvring brakes or clutches. 
A B.T.H. 15 H.P. slip-ring motor with totally enclosed, 
dustproof brush gear, is coupled to the drum through a 
flexible coupling and high-efficiency, totally enclosed, 
oil bath gearing. The brake is normally “on” and is 





the largest are as tabulated above. 


lifted by the thrustor only when the motor is energised. 
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Consequently, the brake is instantly applied when the 
controller is brought to the ‘ off’’ position, and, it is 
claimed, there is no shock, as the thrustor operates 
smoothly yet without dangerous delay. The specially 
designed control gear is very compact, comprising a 
circuit breaker with ammeter, a controller, and resistances, 
enclosed in one case suitable for mining service. With an 
equipment operated by unskilled labour overspeeding 
when lowering is usually a difficulty on A.C. supplies, 
but this, it is claimed, is avoided by the design of the 
control gear, and by the automatic brake operation. 
When solenoids are used for brake mechanisms, it is 
possible to burn them out through overload if the brake 
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is wrongly adjusted, but no such thing is possible with a 
thrustor. Furthermore, the makers state, the upward 
“push ” of the thrustor, as compared with the upward 
‘* pull ” of the solenoid, simplifies the design of the brake 
mechanism in certain respects. 








THE MODEL ENGINEER EXHIBITION. 


THERE is one aspect of the Model Engineer Exhibition, 
which is now open at the Royal Horticultural Hall, 
Westminster, but closes on Saturday, that has, we believe, 
escaped general attention. And that is its historical 
value. Enthusiasts will always go in for the pure modelling 
of contemporary machinery and plant—that is to say, 
its reproduction on a miniature scale—and often, as is 
exemplified in the present Exhibition, these models are 
really faithful. Such models can be retained in museums 
for the information of future generations quite con- 
veniently, while the actual machines almost inevitably 
get scrapped with the march of progress. 

This year there are some notable examples of perfect 
modelling, including especially a triple-expansion marine 
set combined with an exhaust turbine, on which Mr. 
Mulhorn, of Booth, Lanes., is said to have expended 
5000 hours of labour. We desired to know how he con- 
trived the blading of the turbine, but could not find the 
‘** modeller.” There are many other excellent models, 
including one of an engineering workshop with its engine, 
and many petrol engines, but what struck us most, as 
ever, was the preponderance of locomotives, some of 
them exhibited in their embryo state, in the enthusiasm 
of their builders. It would, however, we think, be worth 
while to foster an attempt to produce less orthodox 
designs. Some of these tiny locomotives gre intended for 
traction purposes, and it is quite conceivable that on a 
small scale a vertical boiler and engine with screw gearing 
would be far more effective than the normal locomotive. 
Again, there is the Shay locomotive used in the logging 
camps of America. We cannot recollect ever having seen 
one modelled. 

Another impression gained from a tour of the Exhibition 
was an increased interest in nautical affairs. There are 
some excellent models of old-fashioned historical vessels, 
alongside really beautiful model sailing racers. It was 
noteworthy that some of these racers were fitted with 
modern steel masts, but to an old-fashioned sailor they 
do not look so graceful as those of wood. An interesting 
exhibit is a chart showing the named rigs of many Scottish 
fishing boats. 

Aeroplanes, naturally, provide an ever-increasing field 
for the modeller, and there is one of a low-wing mono- 
plane with a wing spread of 8ft. 6in., which is intended for 
an attempt on the height record. There is also the usual 
exhibit of the Royal Air Force, including some really 
excellent examples of fitting work, and a number of officers 
are in attendance who are most courteous in answering 
questions about training and prospects in the Force. 

The number of stands devoted to the tools and machines 
required by the model engineer is not, perhaps, quite 
so great as usual, but that is made up for by the compre- 
hensive nature of those that are there. 

We congratulate Mr. Marshall on his exhibition, and 
imagine that with his association with the electrical 
Press, his next exhibition will be even more extensive and 
popular. 








‘THe Late Mr. A. C. Hay.—The death took place on 
September 13th, at his home in Glasgow, of Mr. Adam C. 
Hay, who for many years was managing director of R. 
and J. Dick, Ltd., belting manufacturers, Glasgow. Mr. 
Hay was connected with the company for upwards of 
fifty-eight years. He entered its service as a boy, and in 
later years was appointed foreman, and subsequently 
manager of the belting department. He ame a 
director of the firm in 1908, on the flotation of the com- 
pany, and later managing director. For six years pre- 


viously he had been a partner in the firm. 





The Defence Programme. 
CONDITIONS OF CONTRACT. 


(THE BRITISH ENGINEERS’ ASSOCIATION.*) 


THE big armament and other engineering firms who are 
experienced contractors to the Admiralty, the War Office, 
or the Air Ministry do not need any advice from us con- 
cerning conditions of contract. But under the Defence 
Programme large numbers of contracts for war material 
will be placed with engineering firms possessing little or 
no experience of such contracts or of manufacturing the 
particular kinds of articles which they will now be required 
to produce on a considerable scale. In many such cases 
new machinery and even new buildings will be necessary 
for the execution of the contract, and this introduces 
unusual complications into the conditions of contract. 

In view of the importance of the matter, we have been 
at some pains to inform ourselves, and we believe that the 
information and advice given in this article may be 
helpful to some of our members in dealing with con- 
ditions of contract to which they are unaccustomed. 

Because it would serve no practical purpose to do so, 
it is not proposed to review clause by clause the general 


| conditions of contract used by the Admiralty, the War 


Office, and the Air Ministry. Their respective printed 
conditions of contract for normal use are firmly estab- 
lished and are unlikely to be altered. To the extent that 
they are applicable to any particular contract, they are 
not open to argument and the tenderer must accept them 
if he wants the order. A large proportion of defence pro- 
gramme contracts, however, will be the subject of special 
conditions of contract suited to the particular circumstances 
of the case. In the main, these special conditions are 
needed because of some departure from the normal pur- 
chasing procedure, as, for example, the financing by the 
Government of new machinery and plant required by the 
contractor for the execution of his contract. 

It is to certain questions arising on special conditions of 
contract that we will now direct our attention. 


BREAK CLAUSE. 


Apart from other considerations, it is necessary for 
political reasons that the Government in entering into 
contracts for war material should provide against the 
possibility of their commitments exceeding the national 
needs in certain eventualities which cannot be pre- 
dicted. It is customary to make this provision by means 
of a break clause, and it is of vital importance to the 
contractor that he should give his careful consideration to 
the wording and implications of such a clause, when pre- 
paring his tender and negotiating a contract, with the 
object of providing against the risk of the economic basis 
of his contract being upset by premature stoppage of pro- 
duction or by changes in the volume of work and the period 
of its production. The saving to the Government effected 
by the operation of a break clause should not be at the 
expense of the contractor, and he will be well advised to 
see that he is protected in this respect. This protection, 
however, must necessarily be limited to compensation for 
expenditure actually incurred, including irrevocable 
liabilities properly undertaken in respect of a contract, 
but which have not yet matured for payment. There can, 
of course, be no compensation for the loss of an expected 
profit on the cancelled part of a contract. 

In some cases the risk to the contractor has been removed 
or minimised by dividing the contract into two or more 
consecutive periods of time, each corresponding to a 
specified output, and providing that the contracts depart- 
ment concerned, not less than three months before the 
expiration of a period, shall give notice thereof if it be the 
intention not to require the output contingently con- 
tracted for in respect of the next ensuing period. This, 
of course, means that there would be no break during a 
period of planned production on aceount of which the 
contractor had entered into financial commitments. This 
is a valuable precedent to be borne in mind. 

Contracts under the present defence programme are due 
to be completed by March 31st, 1939. 


CapITAL EXPENDITURE RISKS. 


The Great War left in its train some disastrous losses of 
capital expended on additional buildings, machinery, and 
plant to meet the abnormal war demands to which peace- 
time requirements were never likely to approximate. 

The impossibility of employing them profitably after 
the war converted a large proportion of these temporary 
assets into heavy liabilities. With this lesson in their 
minds, engineering firms are naturally very fearful of 
increasing their capital commitments for the purpose 
of expanding their productive capacity to meet the defence 
programme requirements. If the Government had not 
decided to relieve the contractor of this risk, where neces- 
sary, it is doubtful whether it would have been possible 
to carry out the defence programme within the prescribed 
time. 

The Government have boldly met this difficulty by 
undertaking to finance approved additions to the con- 
tractor’s machinery and plant, on the condition that they 
are to be and to remain Government property. Another 
condition is that the contractor shall maintain this 
Government property in serviceable condition and hold 
it at the disposal of the Government for six years from the 
date of his first contract. The maintenance expenses to 
be borne by the Government. It is recognised that it 
would be an extravagance to allow potentially productive 
machinery, &c., to remain idle, if at any time it should be 
possible for the contractor to use the whole or any part of 
it for the execution of commercial contracts. Further- 
more, the reasonable use of such machinery and plant 
would be the best way of maintaining it in good service- 
able condition. 

For these reasons it has been provided in special con- 
ditions of contract that the Government, as and when 
occasion arises, may give permission for the whole or part 
of the productive equipment, which is the property of the 


* This article will be printed in the next number of the 
British Engineers’ Association. In view of its importance and 
through the courtesy of Mr. David Bremner, we are enabled to 
print it at once.—Ep. Tue E. 





Government, to be used by the contractor in consideration 
of his paying an agreed rental. 


Location OF GOVERNMENT FINANCED NEW 


MACHINERY AND PLANT. 


As stated above, machinery and plant financed by the 
Government will remain the property of the Government, 
and it is only with the consent of the contracts department 
concerned that it may be used by the contractor for any 
purpose other than the execution of a Government con- 
tract. It will therefore be advantageous to so place and 
segregate such new equipment that the suspension or 
curtailment of its operation may cause the least possible 
disturbance of the economical administration and operation 
of the contractor’s works. Such segregation will not 
always be practicable. In some cases unavoidable inter- 
mixture and possibly even partial interdependence of 
machinery and plant owned by the contractor and by the 
Government respectively may present serious difficulties, 
in ways which will be obvious to any works manager. By 
careful thought and planning every effort should be made 
to minimise the number of such cases and the difficulties 
associated with them where intermixture is unavoidable. 


THE 


Risk OF Loss oF OR DAMAGE TO GOVERNMENT 
PROPERTY. 
Clause 4 of the general conditions of contract of the War 
Office reads as follows :— 


‘“* Risk of loss of or damage to Government property. 

The contractor guarantees the due return of all Govern- 

* ment property issued to him, and will be responsible to 

the full value thereof to be assessed by the Secretary of 

State for all loss thereof or damage thereto from what- 

ever cause happening while in the possession or control 
of the contractor, his servants, workmen or agents.” 


It is clear that the contractor might find himself in diffi- 
culties if he accepted this condition, as worded, in respect 
of Government-owned machinery and plant used by him 
for the execution of a Government contract, because it 
would have been subjected to wear and tear for which no 
allowance is provided. This difficulty has been recognised 
by the Contracts Department of the War Office, and it 
has been met in special conditions applicable to this class 
of contract by amending the wording in such a way as to 
require the contractor to return Government property 
** in serviceable condition.” 

Attention should be given to this point when entering 
into contracts, and it should be borne in mind that the 
contractor’s risk of loss of or damage to Government 
property is insurable. 


PricE VARIATION CLAUSE. 


In principle, the need for a price variation clause in 
certain circumstances is recognised, but in contracts now 
being made for completion within this financial year, i.e., 
before March 31st, 1937, engineering wages and steel prices 
are regarded as having been fixed for that period. In 
these respects it is therefore unnecessary to provide for 
price variations. In the case of some costs items, ¢.g., 
non-ferrous metals, where the prices are subject to con- 
siderable unpredictable variations, a suitable price 
variation clause is usually included in the contract. 

A price variation clause should be equitable. It is not 
intended to profit either party at the expense of the other 
party. As the wording of some price variation clauses is 
open to misconstruction, we have drafted the following 
clause which is thought to be devoid of ambiguity :— 


‘This tender is based on the rates of wages and the 
prices of materials now ruling, and in the event of its 
being accepted and a contract being placed, any 
increases or decreases in the said rate or prices to the 
extent that they increase or decrease the costs actually 
incurred by the contractor in the execution of the con- 
tract shall be fully compensated by countervailing 
increases or decreases in the contract price or any part 
thereof in respect of which a separate price has been 
quoted in the tender.” 


Contractors, however, are not all of one mind on the 
subject of price variation clauses. In fact, there are strong 
differences of opinion, not only in regard to the wording 
of a clause, but also concerning the desirability of making 
any provision for price variations. In these circumstances 
it would be improper for us to express any opinion of our 
own on the question of policy, the decision of which must 
be left to the free discretion of the tenderer or contractor, 
subject only to the wishes of the purchaser. 

The wording we have suggested is merely submitted for 
the consideration and guidance of contractors who may 
find it necessary either to propose or to accept a price 
variation clause. 


ConTRACT PRICE. 


When the nature of the contract permits, the normal 
system of inviting competitive tenders is adopted, and the 
price is fixed before the contract is placed. But the typical 
case with which the average engineering contractor will 
be concerned under the defence programme is one in which 
he contracts to make and supply articles for war purposes 
lying outside the scope of his ordinary manufacture, and 
for which he is incompetent to fix a price with reasonable 
accuracy. 

The practice in these cases varies. In the case of the 
War Office it is for the tenderer to prepare estimates of 
cost to the best of his ability, and then, in consultation 
with the contracts department, to agree upon a fixed 
maximum price, including an agreed allowance for profit. 
But it is a condition insisted upon by the Government 
that the contractor’s costs and profit shall be subject to 
examination, and if it be found that the maximum price 
would in fact yield more than the approved profit, a 
redressment is made. In no circumstances will the Govern- 
ment pay more than the maximum price fixed in the 
contract, and any loss due to the estimated costs having 
been exceeded must be borne by the contractor. 

On the other hand, it is recognised that unless there be 
some inducement to the contractor to exercise his skill 
and energy to reduce his costs, a very moderate standard 
of performance might become the rule, and the Govern- 
ment would be deprived of the benefit of possible economies. 

For these reasons, in appropriate cases, any savings 
effected are shared between the Government and the con- 
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tractor in proportions agreed upon when the contract is 
made. 


CHARGES (ONcCost ON PRopUCTION, DisTRIBUTION, 


AND GENERAL). 


The attention of the reader is directed to the article 
entitled ‘“‘The Defence Programme: Industry and 
Prices,’ which appeared in the March-April issue of the 
B.E.A. Bulletin (Vol. 17, No. 2, page 24). With regard to 
** Charges,”’ some points of importance to the contractor 
are put forward on pages 27 and 28. When negotiating 
contracts otherwise than by way of ordinary competitive 
tendering where the contract will be let at a definite 
tendered price, it will usually be necessary to submit 
detailed estimates of costs and to discuss them with one 
of the principal officials of the contracts department con- 
cerned. It is important that at this stage the question of 
the various proposed charges and their validity should be 
fully and frankly discussed, and a clear understanding 
arrived at as to the permissible charges, otherwise serious 
difficulties are likely to arise at the later stage when cost 
accounts and the amount actually to be paid by the Govern- 
ment have to be agreed. We believe there is no reason 
to anticipate arbitrary and unfair treatment of “charges” 
items, provided that the tenderer or contractor presents 
an honest case and is competent to explain how his figures 
have been arrived at. 


PROFITS. 


What are profits and how are they to be computed ? 
This question presents difficulties not always apparent at 
first sight. It is desired to avoid the financial exploita- 
tion of the nation’s defence needs by those who are called 
upon to supply the things to satisfy them. In other words, 
the public expects the Government to buy their war 
material at economical prices, and to that end to resist 
and defeat any attempts at “ profiteering.’’ When speak- 
ing of this matter in its various aspects, it is customary 
for use to be made of numerous words and phrases lament- 
ably lacking in definition and precision, amongst which 
are the following :—Profiteering, extravagant profit, fair 
and reasonable profit, legitimate profit. 

The truth is that “ profit” is a relative term and a 
variable quantity. A dictionary definition of profit is 

‘excess of returns over outlay,”’ ?.e., it is relative to outlay 
and in quantity it may vary between wide limits fixed 
only by usage, which in its turn is merely an expression of 
the lessons of experience. There is no such thing as en 
absolute rate of profit possessing a special ethical sanction. 
It is therefore impossible to give any precise definition to 
such phrases as “ fair and reasonable profit ’’ or ‘* extrava- 
gant profit,” though every educated business mind has, by 
experience, acquired a judgment, a sense of the proper 
proportions and fitness of things, which enables it to per- 
ceive the upper and lower limits of permissible profit in 
a given kind of transaction, of which the particulars are 
known. For example, the man in the street would have 
little difficulty in making up his mind that a profit of 
100 per cent. on some munition of war would be a crime 
against the Government and the people; also that, on 
the other hand, a profit of 1 per cent. would be a crime 
against any reasonably efficient contractor. 

It is hoped that enough has been said to make it clear 
that, at any rate, for the immediate purpose of defence 
programme contracts, it would be a sheer waste of time to 
theorise about the ethics of profit making or to attempt to 
define a particular rate of profit and the method of com- 
puting it which would be the one and only right and proper 
profit for general application to the defence programme 
contracts. 

There will be a large variety of cases in which the 
requirements and the conditions will differ greatly, and 
although it will be possible to group them in a much 
smaller number of categories or classes, each of these will 
have te be dealt with on its merits. 


THE COMPUTATION OF PROFITS. 

Only in a minority of cases (chiefly aircraft and engines 
for same) will defence programme contracts account for 
the entire output of a contractor during any period. Con- 
sequently, the profits, as given in the profit and loss account 
and carried into the balance sheet, will not be the profits 
to be examined and approved in connection with any 
particular D.P. contract. The whole of the activities of 
the contracting firm might show a loss, whilst a D.P. 
contract executed during the financial year might have 
yielded a profit. Alternatively, the balance sheet might 
show a handsome profit, in spite of the fact that D.P. 
contracts carried out had resulted in a heavy loss. 

The only profits with which the Government Contracts 
Departments will properly be concerned will be the profits 
on each particular D.P. contract, as ascertained from the 
contractors’ accounts relating to that contract. The 
easiest case will be where it has been possible to segregate 
and operate as a separate entity machinery and plant 
financed and owned by the Government, and which alone 
are used in the execution of a particular D.P. contract. 
The most difficult case will be where a D.P. con- 
tract has been carried out with machinery and plant 
owned partly by the contractor and partly by the 
Government, and intermixed in the same _ building. 
In such cases the calculation, allocation and agreement of 
the appropriate ‘‘ charges’ will present difficulties and 
will require careful and competent consideration. 


SomE GENERAL OBSERVATIONS. 


Government contractors for war materials, in this 
country, are exceptionally fortunate in having to deal with 
technical and purchasing departments endowed with the 
highest standards of competence and probity. 

Engineering firms who are not accustomed to doing 
business with the War Departments will find almost 
invariably that they can rely on receiving fair and reason- 
able treatment, and valuable assistance in overcoming the 
initial difficulties of entering into a new and strange field 
of activity. 

It must be recognised that the business methods of 
Government Departments are necessarily more rigid and 
precise than those of the average commercial purchaser, 
also that the expenditure of public money calls for special 
safeguards involving an elaborate system of record keeping 
and accounting in which the contractor has to play his 
part at some expense. 


considerable value of the orders and the certainty of pay- 
ment for work properly executed in accordance with the 
contract. 

We shall be happy to give our members any further 
advice or assistance in our power. -D. A. BREMNER. 








Railcar Operation in the Argentine. 





Two oil-electric railears were shipped by Sir W. G. 
Armstrong Whitworth and Co. to the Buenos Aires 
Western Railway in the autumn of 1934. The work 
carried out by these units was described by the chairman 
of the company at its annual general meeting, and the 
notes have been handed to us by the makers. 

The following table gives the general particulars of 
the two cars :— 











450 H.P. | 140 H.P. 
Articulated. | Single. 
ee eer ee ee } 
BEEP sic tapie nant ate Yat) 140 B.H.P. 
Tare weight ae 67} tons 31} tons 
Luggage space 55 sq. ft. 65 sq. ft. 
Starting T.E. (4-5 adh, ,’ 14,000 Ib. 6,850 Ib. 
Number of rece in railear 48 48 
Speed Als a eas 60m.p.h. | 40m.p.h. 
Transmission .| Eleetrie with) Electric A.B.E. 
constant simplified 
power system 
control | 
Engine .,| Armstrong- | Armstrong- 
Saurer 


Sulzer} 
| 


SERVICE OF ARTICULATED CAR. 

This car started work in the Argentine in September, 
1934, and after various trials was commissioned to operate 
a special service from Buenos Aires to Lujan for the 
Eucharistic Congress, covering 4760 miles in the fortnight. 
On October 13th, a regular daily service was begun between 
Buenos Aires and Bragado of 273 miles per day. This 
continued until December Ist, when a preliminary engine 
inspection was carried out to ascertain that the engine 
was “finding itself ’’ satisfactorily. The daily mileage 
was then increased to 335 and the service increased from 
six days per week to seven, the route being Buenos Aires 
to Neuve de Julio. On February 4th the service was 
again extended to Carlos Cassares, some 32 miles further 
from Buenos Aires, thus raising the daily mileage to 
400 miles. 

On April 2nd, the car was withdrawn for the periodic 
engine examination, having completed 53,000 miles. 
In the course of this examination fifteen piston rings and 
twelve carbon brushes for the generator were replaced, 
together with one big-end shell, the white-metal of which 
showed signs of cracking, and which it was considered 
wiser to replace. 

The same service was resumed on April 12th and was 
maintained until the second engine inspection, which 
took place after the vehicle had covered 89,000 miles, 
and was completed in seven days (July lith to 2Ist 
inclusive). On this occasion two piston rings and another 
big-end shell were changed. 

The same service of 400 miles per day was resumed 
on July 24th, and continued until November 5th, when, 
after covering 126,000 miles in thirteen months without 
any failure of the power equipment, the vehicle was 
withdrawn for general overhaul. Such failures as did 
occur were entirely confined to hot boxes, &c., and had 
no relation to the type of motive power employed. 

The replacements were as follows :— 

Set compression rings and upper scraper rings (lower 
scraper rings returned to service). 

Two valve springs. 

Set carbon brushes for traction motors. 

The greatest ovality recorded in checking up the crank- 
shaft was less than */;999in. 

Up to the general overhaul no valve or valve seating 
had required truing, but only slightly seating down with 
grinding compound. At the general overhaul some of 
the valve seats were lightly recut, but none of the valves 
required more than light grinding in before returning to 
service. 

During the overhaul incipient signs of failure proved 
almost negligible—various electrical connections were 
remade, a resistance element changed, and a certain 
number of flexible connections replaced, in order to ensure 
the highest possible degree of reliability once the machine 
was returned to service. 

From the start of work in the Argentine until the 
overhaul (126,000 miles), the average fuel consumption 
was 4°59 miles per gallon, while the lubricating oil, 
including complete changes at the specified intervals 
and also for new oil after the overhaul, worked out to 
445 m.p.g., or 1-04 per cent. of the fuel used. 


Costs OF THE ARTICULATED CAR. 


Data are now available from which the complete costs 
of the 450 B.H.P. car can be arrived at, and they are 




















TaBLE I.—Shop Overhaul Costs of 450 B.H.P. Railcar. 
Mileage, Man | Relative 
approx. hrs. | British | Material. 

cost. 
£ £ 

Preliminary inspection .. 11,000 247 14-1 1-05 
lst engine examination..| 42,000 330 26-1 22-0 
2nd, ” 37,000 338 26:8 17-5 
General overhaul : Power 

equipment .. 36,000 | 2,771 | 154-0 | 107-2 
Account from works for 

repainting, wheel turn- 

ing and sundry modifi- 

cations, 3,000 dollars, : 

divide,say .. — 2,080 115-5 87-5 

126,000 | 5,766 336-5 | 235-25 








Cost for 126,000 miles, £571-75, or 1-09d. per mile. 
shown in Tables I and II below, in which it will be noted 





from the power equipment and alterations to the springing 
to adapt the vehicle to higher speeds than those for which 
the original design was got out : 


TaBie II.—Operating and Shed Costs Over Six Months. 
Pence per 


£ mile. 
Labour, cleaning 60-1 0-265 
Inspection : 
Power, equipment. 25-1 0-110 
Coachwork and mechanical 14-1 0-062 
Axle-boxes 25-2 O-llt 
Material, cleaning, t tools, &e. 16-9 0-075 
Remainder . 21-0 0-093 
0-716 
Fuel, 52,439 litres... 199-5 0-88) 
Lubricants (all purposes) —. 30-0 0-132 
Driver at £14-45 per month, 
covering, say, 5,600 miles 
per month .. 0-62 
Guard, say, as driver 0-62 


2-253 

Throughout these costs the charges for material have 
been translated from dollars to £ at par. (11-45 dollars 
to £), and the cost of material is, therefore, equivalent 
to the prevailing cost of such material in England. Labour 
has, however, been translated according to custom at 
the rate of “a shilling’s worth of work costs | dollar,” 
using actually 17-3 dollars to £, which is a conservative 
figure. The summary of the data given in the tables is 
as follows :— 


Operating cost .. 2+ 253d. per mile 


Shed O*itd. 
Overhauls and shop work T-O0QG ew. te 
4:059d. ,, 


SERVICE OF SINGLE Car. 

The 140 B.H.P. vehicle, after running preliminary 
trials and demonstrations, took up a regular duty on 
January 7th connecting Haedo, which is on the electrified 
section of the Buenos Aires Western Railway, with 
Tablada. This is a shuttle service and the introduction 
of the oil car effected considerable economies in that, 
under Argentine law, no passenger train is allowed to be 
pushed, and, consequently, shunters had to be stationed 
at both these stations to assist in coupling and uncoupling 
the steam locomotive when changing from end to end of 
the train. The railcar, being self-contained and reversible, 
did not require this additional labour, which at best was 
not fully employed. 

In January, 1935, an accident occurred on the electrified 
section, necessitating the temporary cutting off of current 
between two stations. The railear was called upon to 
run @ shuttle service and bridge the gap as a temporary 
measure. 

On March 15th, the first engine inspection was carried 
out after the car had travelled 8350 miles. Its duty was 
resumed again on March 18th. 

On May 6th the service was changed and the car ran 

from Haedo through Tablada and on to Marmol, where 
the Buenos Aires Western Railway connects up with 
the Buenos Aires Great Southern Railway. This change 
of service gave a mileage of 1150 miles per week, and 
again constituted a shuttle service, involving 4-3 mile 
sections. 
The Haedo-Marmol service has been maintained up 
to the present, though in July, 1935, the engine was con- 
verted to the new standard design of the Armstrong- 
Saurer range, namely, by the application of the direct 
injection dual turbulence cylinder heads, the advantages 
of which are clearly demonstrated by the average fuel 
consumption figures before and after conversion, which 
compare as follows :— 

Miles per gallon originally ‘3 

+ 9» @fterconversion.. . . 0 
It is sal interesting to note that on the deh ss! Marmol 
service the car is regularly called upon to haul a cold 
storage van containing foodstuffs, and that its ability to 
do this has again resulted in a considerable economy 
in operation for the railway company. The car has now 
completed some 47,000 miles and has gained the support 
of the travelling public, to whom it is known as “ cuca- 
racha ’’—flying beetle. 


be. o 


Costs oF THE SINGLE Car. 
The operating costs of the 140 B.H.P. car cannot be 
quite so clearly classified as in the case of the 450 B.H.P. 
since it is not possible to segregate the cost of cleaning 
from routine maintenance of the power equipment. 
Sufficient data over a short period of fifteen weeks, are, 
however, available and shown in Table III, but this, 
unfortunately, does not include an engine examination :— 
TaBLe III. 
Period eight weeks. 


Mileage ; omiires + ABSOR 
Fuel consumed, 2, 800 gallons, ‘miles | or gallon 6-6 
Cost of fuel, 573 dollars, pence per ti a 0: 672d. 
Lubricating oil consumed, 66-1 gallons, ratio 
lubricating oil to fuel, per cent. .. 2-45 
Cost of lubricating oil, rf 3s. 6d. per gallon, 
pence per mile 0- 156d. 
Cont of ons Spang all | Purposes, 202 dollars, 
pence oie mile . : - «- 0-238d. 
Labour : 
Maintenance, CLES 875 dollars, saad 6 per 
mile .. 0-672d. 
Material, 96- 5 dollars, pence per ‘mile 0-113d. 


From the data given in Table III the operating cost 
can be arrived at by including driver’s wages, cost of 
overhauls, &c., from other records of the same vehicle : 








that the charges of certain modifications are included. 





All this, however, is more than compensated for by the 





These were chiefly the improvement of dust exclusion 


Item. Cost per mile. 
d. 
Fuel. es 0-672 
Lubricating oil and grease, all purposes 5 0-238 
Driver, 250 dollars per month driving, any, 25 
days in the a A ef ae yf 200. 23. Were 
Guard, say, as driver. vt 0-75 
Maintenance material ze 0-113 
Maintenance and cleaning labour ot 0-672 
Engine examination (approx. each 20, 000 
miles) : Man hours, 150 at average cost 0-96 
dollars per hour, 144 dollars ; add 50 per cent. 
for inspection and supervision, 216 dollars 0-168 
3: 363d. 


Total, per mile 
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Markets, 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.0.t. 


A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The International Steel Position. 


During the last few months the position of the 
Continental steel makers has greatly improved, although 
they are not enjoying the same rush of activity which the 
British works have experienced for more than a year. 
Conditions in the German steel trade perhaps more nearly 
approximate the situation in this country, whilst in France, 
although the works are well off for orders, the industrial 
position naturally creates uncertainty and has a disturb- 
ing effect upon business. Judging, however, from the 
export business which has been transacted lately by the 
French makers, the iron and steel trades of that country 
have been less affected by the prevailing conditions than 
have some of the other industries. In Belgium the works 
greatly improved their position as regards the orders on 
their books during July and August, and although the 
activity has slackened, they still have several weeks’ work 
in reserve. In August the total booked by Cosibel, the 
Continental steel works selling organisation, was 196,000 
tons, of which 70,000 tons were for home consumption. 
At the end of the month 44,000 tons were unspecified. 
A feature of the Belgian situation is that the home trade 
lately has been taking about 40 per cent. of the total 
tonnage booked, compared with about 25 per cent. to 
30 per cent., which was formerly regarded as normal. 
Like the British, the Belgian steel trade is passing through a 
transitional period and for the first time in the history of 
the industry the re-rollers and the steel makers have 
reached an agreement which is apparently working 
smoothly. Export prices are controlled by the Cartel by 
arrangement with the British steel makers, and recently 
quotations were advanced for several South American 
markets. Some surprise was occasioned by this move- 
ment, as until latterly the Continental makers have had 
to give substantial concessions to meet American com- 
petition. Last week important Cartel meetings at which 
the British steel makers were present were held in Paris. 
The operation of the Cartel for thin and galvanised sheets 
was reviewed, as well as the position of the British 
merchants. It is understood that whilst progress was made 
on all these subjects no final settlement was reached. It 
was expected that the licensing of steel imports into Great 
Britain would be put into force on October Ist. It is 
probable, however, that some delay will occur, as certain 
points have still to be settled. This week representatives of 
the British and Continental steel makers met officials of 
the Board of Trade to discuss the subject. 


The Pig Iron Market. 


Now that the first rush of autumn buying has 
passed the market for pig iron has settled down on rather 
quiet lines. Consumers have placed heavy forward con- 
tracts, but in most districts more business is offering 
than the makers care to accept. It is suggested that some 
of this is the result of a desire on the part of ironfounders 
to build up reserves. The attitude of the makers, how- 
ever, is not sympathetic. as their whole production is 
required for the satisfaction of users’ immediate needs. 
On the North-East Coast activity in the market has died 
down and little has been heard of new business, although 
buyers would be prepared to place fresh contracts. 
Generally speaking, the present production is sufficient 
to satisfy current contracts, but there is little to spare 
to meet any new demand. The makers claim that they 
have given their regular customers an opportunity of 
covering to the end of the first quarter of next year, and 
that many of them have done so. There is, of course, 
little iron available for export, although a substantial 
tonnage was recently sent to Australia. Most of the 
export merchants complain that the works are still in 
arrears with deliveries against contracts on overseas 
account. In the Midlands the demand seems to be 
gradually broadening, and whilst most of the big consumers 
have covered their requirements so far as they can esti- 
mate until the end of next March, others have bought 
only until the end of this year. In some cases producers 
have rationed their customers to the quantities taken 
during the previous six months. There has been an active 
demand for special irons lately, the prices of which are 
uncontrolled, and trading in forge iron has also improved. 
In Scotland business shows no signs of relaxing and the 
requirements of the light castings industry are on a good 
scale. Although some consumers have bought Scottish 
foundry iron for far forward delivery, the producers 
are not keen to accept this business. The market for 
hematite has become quieter rather on account of the 
limited quantities which the makers will have for disposal 
for some time to come than as a result of any slackening 
in consumers’ requirements. Considering the difficulties 
which threaten the supply of ore, production has been 
maintained, but there seems little chance of any consumer 
being able to add to his stocks if he should be fortunate 
enough to hold any. The tightness which it was feared 
might develop in the market for basic iron appears to 
have been avoided. Arrangements were made to import 
about 60,000 tons of Russian basic iron with the option 
of increasing the quantity ; but it has not been found 
necessary to call for the latter supplies. 


The Midlands and South Wales. 


The market for steel has broadened during the 
past week or two, but the actual volume of business has 
not increased in proportion simply because the steel manu- 
facturers are not in a position to accept all the business 
offering for the dates on which it is required. Practically 
every department of the steel works is operating at 
capacity and order books are somewhat congested. On 
the other hand, consumers are pressing for deliveries 
against contracts and the weights of individual specifica- 
tions show a tendency to rise. For some weeks the tight- 
ness in the structural steel department has caused uneasi- 
ness, and lately this has become accentuated as a result 


of the increase in the demand. Constructional engineers 
are pressing new orders upon the steel works, and at the 
same time trying to accelerate deliveries against old 
contracts. A certain amount of irritation has been caused 
by cases in which work in hand is reported to have been 
held up through the difficulty of obtaining material. 
It is not easy, however, to see how the situation can be 
remedied and it is pointed out that additional imports 
of Continental steel would not fully meet the case as 
British steel is specified for most of the work now being 
undertaken by the constructional trades. The position 
in the semi-finished steel department is also creating 
apprehension, since it is doubted if the increase which 
has taken place in the home production this year will 
enable the British makers to satisfy the requirements of 
the consuming industry. It is assumed that the British 
Federation will again import supplies of semis in excess 
of the quota; but this will only be done if it becomes 
absolutely necessary. In this case, also, it is pointed 
out that the demand is principally for British semis as 
the contracts users are working upon specify this to a 
greater extent than formerly. The plate makers are 
much better off for orders than at this time last year, 
and there is a considerable amount of fresh business which 
will probably come upon the market shortly. Most of the 
steel sheet mills are well employed, but except for some of 
the thicker gauges the position is not so tight as in other 
sections of the trade. The motor car manufacturers are 
taking heavy tonnages of special sheets, and there is a 
strong demand for strip. The re-rollers in the Midlands 
are without exception busily employed, and their anxiety 
is chiefly to secure supplies of semis. In South Wales 
there has been no sign of any relaxation in the activity 
that last month resulted in this district becoming the 
leading steel-producing area in the country. The tin- 
plate mills are working at over 60 per cent. of capacity, 
and their steel requirements are keeping the producers 
of sheet and tin-plate bars busy. 


Scotland and the North. 


All the Scottish steel works are assured of 
active employment until the end of the year, and it is 
anticipated that the steel production in Scotland for 
1936 will constitute a record. The shipyards are taking 
considerable quantities of plates and sections, and it is 
expected that this demand will continue for some 
months. Of late there has been a halt in the placing of 
contracts for new ships, but the work the yards have in 
hand will necessitate the use of large tonnages of steel, and 
it is understood that orders for new vessels will be placed 
later in the autumn. The marine engineering establish- 
ments and the boilermakers are also busily employed 
and considerable quantities of plates are being taken 
up. The constructional engineering concerns in Scotland 
have work in hand to keep them busy for months to come, 
and they are exerting considerable pressure upon the 
steel makers to obtain delivery of joists and sections. 
Export business does not develop, but few of the makers 
are anxious to take fresh business for overseas in the 
present congested state of their order books. The pro- 
duction of sheets is on a good scale and the manufac- 
turers have enough work in hand to keep them busy 
until the end of the year. Business has been principally 
in the thicker gauges and by far the greatest proportion 
of the output has passed into home consumption. Most 
makers would like to secure more export orders, but 
in spite of arrangements with the Continental Cartel 
overseas trade is slow in developing and reports from 
several markets indicate an increase in competition from 
American and Japanese makers, who are outside the 
arrangement. In the home market the tonnage of special 
sheets which is being taken by the motor car industry 
is a feature of the position, whilst a strong and growing 
demand comes from the manufacturers of tanks and 
drums. In Lancashire the constructional engineers are 
pressing specifications for joists and sections upon the 
works. A fair amount of new business has been placed, 
but few of the makers are able to quote for anything like 
near delivery. The re-rollers are experiencing a heavy 
request for their products, and the quantities of bars of 
all kinds which are passing into consumption has aroused 
comment. With the development of the autumn trade the 
request for special steels has broadened 


Current Business. 


The British Chilled Roll and Engineering Com- 
pany, Ltd., Empire Works, Haverton Hill, Middlesbrough, 
has been acquired by Davy Bros., Ltd., Sheffield. The 
Birmingham Corporation has placed an order for twelve 
trolly omnibuses with the General Electric Company, Ltd., 
Witton, Birmingham, and for sixty-five motor omnibus 
chassis with the Daimler Company, Ltd., Coventry. 
Hayward-Tyler and Co., Ltd., pump makers and brass- 
founders, Luton, have closed the waterworks fittings 
department of their works and the branch has been taken 
over by Edward Barber and Co., Ltd., engineers and 
brassfounders, Paxton-road, London, N.17. Five hundred 
acres of land at Avonmouth have been acquired by the 
National Smelting Company, Ltd., as a result of recent 
developments. An order has been placed by the Air 
Ministry with the Furness Shipbuilding Company, Ltd., 
Haverton Hill-on-Tees, for four large hangars to be 
erected at Royston Aerodrome, Herts. It is estimated 
that 2250 tons of steel work will be required. A new seam 
has been struck by the West Houghton Coal and Cannell 
Company, Ltd., which will considerably prolong the life 
of the pit. The London and Thames Haven Oil Wharves, 
Ltd., are taking 70 acres of land for the establishment of an 
oil refinery at Dublin Harbour. The Dublin Harbour 
Board will reclaim 17 acres. The Department of Overseas 
Trade announces that the following contracts are open for 





Notes and News. 


Export quotations are 
be found on the next page. 


two portable self-contained asphalt and bituminous 
macadam mixers (Johannesburg, October 10th); Union 
of South Africa, Public Works Department : two vertical 
cross-tube boilers with a working pressure of 100 lb. per 
square inch, and two Weir feed pumps; high and low-tension 
switchgear and transformers, (Johannesburg, October 9th) ; 
two locomotive type boilers, two feed pumps and 
calorifier, &c. (Pretoria, October 16th); South African 
Railways and Harbours: two pressed steel tanks and 
accessories (Johannesburg, October 19th); Argentine 
State Oilfields: four synchronous motors for three-phase 
A.C. and accessories (Buenos Aires, October 9th); seam- 
less steel and galvanised iron pipes, galvanised curves, 
couplings, bends, flanges, &c. (Buenos Aires, October 
6th); 16,000 m. of seamless black steel piping, nominal 
diameter 6in.; four two-stage air compressors, each of 
approximate capacity of 15 em. per minute at a pressure 
of 8 atmospheres ; electric motors, 440 volts D.C. (Buenos 
Aires, October 8th); Indian Stores Department : 4500-kW, 
6600 volts turbo-alternator set, condensing plant, and 
auxiliaries to specification (New Delhi, October 27th) ; 
Egypt Ministry of Communications: bridge over the Nile 
at Samannoud (Cairo, November 3rd). 


Copper and Tin. 


The market for electrolytic copper continues to 
gather strength and, in spite of the increases in production 
and rumours that a further rise of 5 per cent. will be 
announced shortly, prices have shown an advancing 
tendency. Occasionally some easiness has developed, but 
this has been shortlived, and for the time being market 
sentiment seems to be definitely in favour of the metal. 
It is generally considered that stocks in all countries are 
not more than normal, and that it will not be difficult for 
the consuming industries to absorb the increased pro- 
duction ; but, of course, this will depend to a very great . 
extent upon the quantities which will be required for re- 
armament purposes by the various countries engaged in 
schemes of this nature. The advance in the export price 
of electrolytic copper has brought it almost level with the 
American domestic quotation, and hasgiven rise toexpecta- 
tions that the latter will be raised to at least 10c. within 
the next week or two. On the other hand, the producers 
generally appear to have set their faces against increasing 
the price and to be bent upon encouraging consumption. 
It is interesting to note that the world’s stocks of refined 
copper at the end of August, according to American 
figures, totalled 405,580 tons, compared with 432,320 tons 
at the end of July. Of these, 205,740 tons were in the 
United States, compared with 218,700 tons at the end of 
the previous month. The world’s production of refined 
copper in August was 128,630 tons, compared with 119,450 
tons in July. Firm conditions have ruled in the standard 
market and there has been a certain amount of profit- 
taking on the advance in prices. The copper put on the 
market, however, was taken up by consumers, as the 
industrial demand was sormewhat in excess of the supplies 
offered by the producers. ... Although there have been 
some fluctuations in the tin market the general tendency 
has been for prices to advance. This has been largely due 
to persistent support from strong interests, but when 
this has ceased a weaker tone has developed. For the 
time being the market shows an inclination to follow any 
pronounced lead, which naturally accentuates both the 
strength and weakness in prices. The market has been 
overshadowed by the forthcoming meeting of the Inter- 
national Tin Committee. The question of the Siamese 
quota will be discussed and it is probable that the quota 
for the December quarter will be fixed. Sales in the East 
have been rather limited and at the same time little tin 
has been put into Liverpool warehouse or shipped to the 
United States. The market is somewhat puzzled by this 
position. 


Lead and Spelter. 


There has been no change in the situation in the 
lead market and the steady demand from consumers has 
maintained prices. In fact, the general impression seems 
to be that if industrial requirements continue at their 
present rate quotations must necessarily rise further. In 
this country most consumers have covered themselves 
forward and are taking heavy deliveries, and on the Con- 
tinent also the situation has appreciably improved of late. 
To some extent business with foreign users has been held 
in check by the financial restrictions in force in many 
countries, but as much of the lead now in demand is 
required for rearmament purposes it frequently happens 
that these difficulties can be overcome. The manu- 
facturers of lead pipes and sheets are well booked for 
weeks to come, but most of them appear to have arranged 
for their supplies. A number of fresh contracts have been 
entered into and no difficulty has been found in placing 
these, although the full prices have had to be paid. It is 
not easy, however, to obtain supplies of prompt metal if a 
consumer requires quantities to supplement contract 
deliveries, and the position in this respect is indicated by 
the fact that a backwardation of about Is. 3d. rules upon 
the London Metal Exchange. A fair quantity of Mexican 
lead is expected to arrive at the end of September, and it 
seems likely that a good proportion of this will go into 
consumption, although probably some of it will be placed 
in warehouse. . Prices in the spelter market have 
fluctuated rather sharply at times, but for the most part 
the market has benefited from sympathetic influences 
arising from the stronger tone in other non-ferrous metal 
markets. Fundamentally the position in this market does 
not alter and for this reason sentiment of late has played 
a rather important part in the price movements. On the 
whole, the demand for the metal is good, but the pro- 
duction is much too large to promote healthy conditions. 
Lately there has been a certain amount of speculation and 
at times profit-taking has caused a reaction in prices. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
British Steelmakers: joists, 22s. 6d.: plates and sections, 15s. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £ a. d. 
Hematite Mixed Nos.*.. 4 5 0.. 
No. 1 ae ascot VTS ge a 
Cleveland— (D ai Teesside Area) 
No. 1 ee 3.378 .. 
No. 3 G.M. B.. oni ise, ga B...0 
acd es ote! «ats 3.5 0 .. 
Basic (Less 5/- pend. 315 0 
MiIpLaNnpDs— 
Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry .. 4 0 0.. 
na o ,worge -.. 3135 0.. 
Basic {Less 5/- rebate)... 315 0.. 
Northampton— 
Foundry No.3 .. .. 317 6.. 
Demme ae se ve? oo ORO Bs 
Derbyshire— 
No.3 Foundry .. .. 40 0. 
eee re ae 
ScoTLAND— 


Hematite, f.o.t. furmaces* 4 5 
No. 1 Foundry, ditto .. 4 1 
No. 3 Foundry, ditto .. 3 19 
Basic, d/d (Less 5/- rebate) 3 15 
N.W. Coast— (4 5 6d/d Glasgow 
Hematite Mixed Nos.*.. {4 11 0 ,, Sheffield 


oc of 


Export. 
6i acd. 
3.14 6 
315 0 


bolle 17 0 ,, Birmingham 


* Less 5/- rebate. 


MANUFACTURED IRON. 


Home. 
Lanes. AND YORKS.— & «a. 
Case Basdivies 0:6 v6: 80:10. @ 4. 
Best Bars pare vies BBO: O4.. 
MrpLanps— 
Crown Bars .. .. .. 1010 0. 
Marked Bars (Staffs.) eS ee 
No. 3 quality... .. .. 817 6. 
Me Go cis aubres bi @ Fr 
ScoTLanD— 
rae wk we es CO GO .. 
Parr | a ee ets 
N.E. Coast— 
Common Bars ott RED Os 
Best Bars HSN F- Ovens 
Double Best Bars an ee ON 


NORTHERN IRELAND AND FREE StaTE— 
Crown Bars f.o.g. .. 1017 6 


STEEL. 

LONDON AND THE SouTH— Home. 

£6. d. 
Ones ods ckietensur ORs bx 
eb. cu cvie?®s aati ele SG Ba. 
Rie or: “Se a's Bae, 
Cae s* PS ero ares 
Rounds, 3in.andup .. 10 2 6. 
a under 3in. i, ee oe 
Flats, 5in.and under .. 9 9 6. 
Plates, jin. — oo SS Bi. 
wieldiieie «iit af carr ves 
» Sa wt nner eRe: . 
i amass ons AE 7s: | 
> ai 2.4 oe ee ee 

Nortu-East Coast— £ es. d. 
Rages. cee ise) ow BO Os 
Bee? 56s. eee Or 
eee 9's. 6S OP OT we 
Ns. ss ee es SU eS 
Rounds, 3in.andup .. 10 0 0. 
oe under 3in. a a ae, 
Plates, jin. (basis) om €< 
pe gia... 912 6. 
eel mmag is) tho) eginggs rigs 3 
ee te en 
o» tin. . 915 0. 
Boiler Plates, fin... Baz. 6... 


MIDLANDS, AND LEEDS AND DistTRICT— 


2 a. d. 

ED, Ss. os a se pela ae es 
Bs: 50 wt cwes, sien, meet wo 
DER ise ace oon rh iaewe 
Channels... .. so «dad. 
Rounds, 3in.andup .. 10 0 0. 
‘a under 3in. ee HtBy3 
Flats, 5in.and under .. 9 7 O. 
Plates, jin. (basis) i) = 
ee nr ae ee Le 

- Patliccs) ae inet oD OX 

OU os! sore! Sait, 
einlngker 5 Hunn ® « 
Ss. 


Boiler Ph tes, jin . oo 50" O 


Export 


10 0 0 
10 12 6 


10 0 
12 10 0 


i) 


10 0 0 
10 12 6 


10 0 0 


1110 0 


~ 
-~ 
a 

ecooooc eoosooce}! 


is 


ooooococ ooeoooeo: 


+t 

@o ol 

— - 
eceoouruonrnucoanccocno 


*8 
*9 
*8 
*8 
*9 


~1 
_ 


+8 
+8 


+8 


Ooaaceouncos® 


Scoooo Coo o oo oF 


© 
loo 





ft South Africa 5s. and Foreign 


Sections, joists and plates are subject to a rebate to 
*For Markets other than Canada, India, Australia and New Zealand, 5s. per ton must be added. 


Markets 2s. 6d. higher. 


STEEL (continued). 


Home. Export. 
Guascow anp District— C..0: ak £ os. d. 
ERS. S60 ST ae *8 0 0 
MRC ce ee ne Fe RE Oe *9 0 0 
Joists ke Sa oe oes Se *s 0 0 
OS Seer ee ae ee *8 5 0 
Rounds, 3in.andup .. 10 0 0. 79,0 0 
* under 3in. ii EO « 715 0 
Flats, 5in. and under .. 9 7 0. 71860 
Plates, jin. (basis) .. 9 7 6. T8 5 0 
“ ee ee er 7810 0 
ne Sik ad: vin Wet .« 78 15 0 
” BMiis Aart i8O 2 6 79 0 0 
o eh@ihl oot lager 9 0 0 
Boiler Plates . aN! QU RT ee ees. we 
South Wates AREA— £sd £s.d 
Raabe ii. os! Se OBlag *8 0 0 
Teel .f Ueto po *9 0 0 
PO bk wa ce CeO oe *8 0 0 
Channels.. .. ys ree m5 °0 
Rounds, 3in.andup_ .. 10 0 0 *9 0 0 
“ under 3in. ae Sati. Tt, 4 2 
Flats, 5in.and under .. 9 7 0. 710 0 
Plates, jin. (basis) .. 910 0. 3s 5 0 
ae, ES cs, one ince eats +8 10 0 
as Rien ike cs GOs 4815 0 
on Voisis ime TW eee oes 79 0 0 
és Bits icy ae one BOR Biren 9 0 0 
IRELAND—F.0.Q. BELFAST. Rest ofr IRELAND. 
es £ s. d. 
a ee Se 8: a ee ae 
Dns ison esis. ceo [anne OAset ius 10 7 6 
CO ses «ed ool GOR . 915 0 
Chennelb. cos ied) eu) OO O% 912 6 
Rounds, 3in.andup .. 10 5 0. 10 7 6 
” under 3in. ie Ee 8 5 0 
Plates, jin. (basis) .. 912 6. +915 0 
sanbieds slew ct! WAT at +10 0 0 
ve mine ria) cay red Lp Rute +10 5 0 
op OSS! 6471) WAT NON flo 10 0 
oe ewe ge Erg: - 64 10 6 O 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ a. a. $a; 8, 
10-G. to 13-G., for. .. 10 5 0. 9 & O 
14-G. to 20-G., d/d oa, eee @, 915 0 
21-G. to 24-G.,d/d .. 12 0 0.. x 10 0 0 
25-G. to 27-G., d/d aig Me Maer B 0 ox} a 10 15 O 


The above home trade prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 G-— 


Home. fe 
4-ton lotsandup.. .. 14 0 
2-ton to 4-ton lots | ee 
Under 2 tons sot, ee 


d. 
0 
6 
0 


Export; £12 7s. 6d. to £13 2s. 6d., c.i.f. India. 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 0s. Od. 


Billets. 
Basic (0:33% to 0-41% C.) 


» Medium (0-42% to 0-60%C.).. 
» Hard (0-61% to 0-85%C.) 
” » (00-86% to0-99%C. 


” » (1% C. and up) 


Soft (up to 0-25% C.), 500 tons and up 
Rails, Heavy, 500-ton lots, f.o.t. 


» Light, f.o.t... 


a1 wh 
— om 
oOaan 
cece 


) 


“"<xawes © @ 
ao 


— 
cow 
cS 


FERRO ALLOYS. 


Tungsten Metal Powder. . 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
” ” 6 p.c. to 8 p.c. 
8p.c.toldpec. . 
” ” Specially Refined .. 
Max. 2 p.c. carbon 
” ” » 1 p.c. carbon 
” ” » 0-50 p.c. carbon 
” ” carbon-free .. 
Metallic Chromium. ° ; 
Ferro Manganese ieee, 76 re ey 
» Silicon, 45 p.c. to 50 p.c. 
” » tHp.e. ‘ 
» Vanadium 
» Molybdenum 
» Titanium (carbon free) 
Nickel (perton) .. .. . 
Comme” 6s. SE 


3/14 per lb. 
3/- per lb. 

Per Ton. Per Unit. 
£21 10 0 7/- 
£71 0 0 7/- 
£21 0 0 7/- 
£33 10 0 11/- 
£36 5 0 11/- 
£37 5 0 12/- 
94d. per lb. 

2/5 per Ib. 


£11 5 Ohome 

£12 10 O scale 5/- p.u 
£17 17 6 scale 6/- p.u. 
12/8 per lb. - 

4/6 per lb. 

9d. per lb. 

£200 to £205 

6/- to 6/1 per Ib 








NON-FERROUS METALS. 


Official Prices, September 23rd. 


home users purchasing only from associated 


CopPrpER— 
POOR sive Pesiie wine Hes £38 15 Oto £38 16 3 
Three months.. .. .. .. £39 0 Oto £39 1 3 
Electrolytic .. .. £43 2 6to £43 12 6 
Best Selected a aja Bir- 
mingham .. . £43 15 0 
Sheets, Hot Rolled Paap £72 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 11d. 11d. 
»  Brazed (basis) .. .. 11d. lid. 
Brass— 


Ingots, 70/30, d/d Birmingham £33 0 Oto £35 O U 


Home, Export. 





Tubes, Solid Drawn, 2/1 Alloy 10d. 10d. 
»  Brazed 12d. 12d. 

Tin— 

Cagh oc <a ores! Jeol! ol! ws) BEB br oOee8d0S 46.0 
Three months... .. .. .. £190 15 Oto £191 5 O 

Leap: n+ nde.) ath Veni e on) beta ee, I Se ee 

SPELTER : er gyt Ree tc ORR IS 1S tg Bae 18 6 

Aluminium Ingots (British) .. .. £100 to £105 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 15/- to 15/6 
Hamilton Ell CMe tag ove wey 15/9 to 16/6 
Splints 18/6 to 19/- 

AYRSHIRE— 

(f.0.b. Ports) —Steam 14/- 

FirEsHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . aa 14/9 to 15/- 
Unscreened entostion 15/- to 15/3 

LoTHIANS— 

(f£.0.b. Leith)—Hartley Prime 14/6 to 14/9 
Secondary Steam... .. . 14/- 


ENGLAND. 


YorxKsHIRE, MANCHESTER— 
B.8.Y. Hard Steams 
Furnace Coke 
NorTHUMBERLAND, NEWCASTLE— 
Blyth Best .. 
»  Second.. .. 
» Best Small .. 
Unscreened 


Duraam— 
Best Gas. . 
Foundry Coke 


SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- 
South Yorkshire Best .. .. 23/- to 25/- 
South Yorkshire Seconds .. 20/— to 21/- 
Rough Slacks... .. .. «.. LI/- to 12/- 
Nutty Slacks sid eei-s DR t023/- 


Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Best Seconds By 
Best Dry Large 
Ordinaries “ 
Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNnsEA— 
Anthracite Coals : 
Best Sere SUL Z 
Machine-made Cobbles 


Rubbly Culm. . 
Steam Coals : 
Large Ordinary .. 


FUEL OIL. 


Inland consumption ; contracts in bulk. 





19/6 to 23/- 
19/- to 24/- 


16/- to 16,6 
15/— to 15/6 
13/- 
14/6 to 15/6 


14/8 to 15/- 
24/6 to 26/6 


19/6 
19/- to 19/44 
18/6 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
30/- to 47/6 
24/6 to 25/- 
21/- 


36/- to 40/- 
41/- to 48/6 
40/- to 48/6 
25/- to 35/- 
19/- to 23/6 
11/6 to 12/- 


18/- to 20/6 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil FE, PEI Pe 


Per Galion 
33d 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


A Crucial Test. 


THE settlement of the dispute in the Lille textile 
industry may prove to be a turning point in the relations 
between employers and their men. When employers found 
themselves wholly unprepared to meet the tactical strike 
methods adopted by the men at the outbreak of the labour 
revolt, and were heipless in face of the Popular Govern- 
ment’s refusal to do anything to stem the strikes, they 
saw that their only alternative was to create a united 
front in opposition to that of labour. They have now taken 
the first determined and successful action. The occupa- 
tion of factories in Lille in support of a claim for an 
advance in wages corresponding with the rise in living 
costs was met by a refusal to negotiate or to accept any 
arbitration until the factories were vacated. The claim 
for a wage advance was not rejected, but was to be sub- 
jected to an inquiry into the actual rise in living costs. 
Later, employers presented an ultimatum to the Govern- 
ment to the. effect that they intended to exercise com- 
plete authority in their own factories. To that end, the 
illegality of ‘‘ stay in ”’ strikes had to be confirmed by the 
Government, which would take measures to prevent their 
recurrence in the future, and all Soviet organisations in 
workshops and factories must be entirely suppressed. 
This latter demand necessitates an amendment of the 
Matignan contract relating to the appointment of work- 
shop delegates who are alone authorised by the labour 
unions to present workers’ claims to the management. 
It was expected that this clause would have offered some 
safeguard to employers in consequence of precautions 
taken to ensure a free election by the men, but Com- 
munist unions have manipulated the clause in such a 
manner that they are often able to impose the choice of 
their own representatives. There has consequently been 
a rapid extension of Communist organisation in big works. | 


The Lille employers demand that instead of one delegate | 


representing all the workers in a factory, and thereby 
exercising an authority which is a powerful aid to extremist 
influence, there shall be delegates representing different 
categories of workers, or a delegate for each shop, who will 
be elected under conditions which will ensure that the men 
are not subjected to outside pressure in their choice. 
Having obtained satisfaction on these essential points, 
the Lille employers consented to an advance of 6 per cent. 
in wages, instead of the 10 per cent. demanded by the 
men, towards the higher living cost, the extent of which 
will be ascertained when the usual returns are published. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


August 30th, 1935.—TuBuLous Steam GENERATORS, 
Aktiengesellschaft, Berlin- 


451,992. 
Siemens-Schuckertwerke 
Siemensstadt, Germany. 

In this steam generator the steam is washed or scrubbed 
before it enters the superheater. The generator, shown dia- 
grammatically, comprises a radiant heat section A, a convection 
heat section B, and a superheater C. The steam leaving the 
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two first sections passes through the cleaning chamber D on 
its way to the superheater. In this chamber it is subjected 
to the cleaning action of a spray of water which washes down 
impurities into the tank E, from which they are occasionally 
sludged away. The cleaning water is circulated by the pump F 
and is replaced when necessary by the connection G. H is the 
feed pump.—August 14th, 1936. 


ELECTRICAL APPLIANCES. 


451,989. July 22nd, 1935.—THERMiIoniIc ELEectrropEs, The 
General Electric Company, Ltd., Magnet House, Kingsway, 
London, W.C.2. . 

This invention relates to thermionic cathodes, more par- 
ticularly for electric gas-filled discharge devices carrying 
current exceeding 1 ampere. According to the invention the 





The men accepted all the conditions imposed, and, after 
evacuation, work at all the factories was resumed. 


The Labour Federation. | 


This success of the Lille textile firms has been 
obtained with the backing of the newly formed General 
Confederation of Employers, and the recovery of their 
authority has seriously perturbed the General Labour | 
Confederation, which is holding a meeting this week to | 
discuss the situation arising out of the amendment of the 
Matignan contract. The Government committed itself | 
to this amendment in view of the gravity of the industrial 
situation, and a fear that the Lille conflict would create 
serious issues and danger in view of the general resistance 
of the employers. It is probable that the amendment 
will be slight, although sufficient for the employers to 
regain their liberty, but the Labour Confederation affects 
to regard any tampering with the contract as imperilling 
the men’s interests. A stage has now been reached at 
which the Confédération Générale du Travail will have to 
make a sharp distinction between Socialist and Communist 
action, and it is difficult to see how this can be done with- 
out a violent split and more agitation before industry 
can settle down on the basis of the Matignan contract, 
amended in a way to enable employers to carry on busi- 
ness normally. Employers have the support of a large 
and growing section of men who are satisfied with what 
they have got and object to be deprived of work by futile 
strikes. They are sane enough to see that they have 
nothing to gain and everything to lose by agitation, and | 
it is believed that there is some sanity in the Labour 
Confederation where the moderate element is drawing 
away from the extremists. The Confederation does not 
represent one-half of the total number of workers, although 
recognised as completely representative by the Govern- 
ment. Workers outside show increasing discontent at 
the manner in which industrial activity is disorganised. 
In the Paris area 3000 engineers, technicians, and fore- 
men have sent a protest to the Government insisting upon 
the gravity of the situation, and now that employers are 
organised for the defence of their liberty, and have made 
it clear that their aim is to make conciliation as easy as 
possible, there is better prospect of matters righting them- 
selves in the future. 


Coal Organisation. 


Amongst what may be called the Socialist “ key 
plans that drift towards a national control of certain 
industries is the organisation of the coal trade, which was 
included in the first batch of measures carried through the 
Chamber of Deputies some weeks ago. As many collieries 
in the Nord and the Pas de Calais are stated to be working 
at a loss, it was feared that the raising of wages would 
have necessitated the closing down of some of them, for 
which reason the Government elaborated a plan for making 
good those losses by an additional tax on coal import 
licences and by creating a comptoir under the direction 
of the Mines Department for the sale of coal on the home 
market, including coal imported at the discretion of the 
comptoir. This comprehensive arrangement for placing 
the colliery industry and the marketing and importation 
of coal under the complete control of the Mines Depart- 
ment was rejected by the Senate pending an exhaustive 
inquiry into the whole situation by the Mines Depart- 
ment and the Ministry of Finance, and the Bill was whittled 
down to the fixing of coal prices in different districts for a 
period of three months and the payment of a subsidy to 
coalowners who work at a loss. Financial inspectors and 
mining engineers have now been appointed to carry out 
the inquiry, so that the Senate will probably be able to 
resume the debate on the Government’s proposal during 
November next. 
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| filling the interior of a helix of a refractory metal with a paste 
| of material of high thermionic emissivity and then heating the 


manufacture of a thermionic cathode comprises the steps of 


resulting body so as to convert the paste into a hard coherent 
mass. The material of high thermionic emissivity may be a 
mixture of alkaline earth oxides, or compounds reducible to 
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oxides, with tungsten powder. If so, it is preferably prepared 
by sintering the usual mixture of oxides or carbonates with 
tungsten powder to such a temperature and for such a length 
of time that a constant volume is obtained, and then grinding 
the resulting mass. By this means shrinkage during the second 
step characteristic of the invention is reduced or abolished. The 
paste may be made with alcohol as the liquid constituent. The 
helix is preferably of tungsten and is close wound, so that there 
are no intentional gaps between the turns. The heating and 
sintering step is preferably conducted in an oven filled with a 
neutral or reducing atmosphere at a temperature of at least 
1700 deg. Cent. Fig. 1 is a perspective view, and Fig. 2 is 
longitudinal section on a larger scale.—August 14th, 1936. 


451,983. June 13th, 1935.—ELecrricat CoNDENSERS, The 
Plessey Company, Ltd., Vicarage-lane, Ilford, Essex. 

This invention relates to electrical condensers of the electro- 
static type. The general object is to provide such a condenser 
in a compact form, suitable for operation at high voltage and 
having a high capacitance in units of the same volume. The 
invention consists in a dielectric spacer for electrostatic con- 
densers comprising a non-fibrous cellulose sheet having incor- 
porated therein a water-free ester of a polyhydric alcohol of 
the class comprising glycols and glycerols, for example, triacetin. 
Referring to the drawings, Fig. 1 is a perspective view, 
partly broken away, showing a flat-plate condenser, and Fig. 2 
is a vertical sectional view of an arrangement showing a rolled 
condenser within a protective housing. The cellulose is pre- 
ferably impregnated or plasticised by washing the sheet in a 
pure alcohol or amyl acetate mixture of one of the dielectric 
materials above mentioned. When thus treated, a definite 
change in physical structure is noted. The sheet becomes soft 
and stretchable, and also maintains a tacky condition. Where 
**eellophane”’ is used, care must be exercised to prevent 
moisture absorption. After the cellulose spacer is impregnated, 
preferably by passing a thin sheet, about 0-4 mm. thick, through 
a bath of one of the mixtures, it goes through a pair of drying 
rollers which takes off the excess material. The length of time 
of immersion is dependent upon the concentration, temperature, 
and solvent action of the materials used. With certain materials 
the use of the amyl acetate or alcohol may be dispensed with. 


material and then winding up into a tight roll, an extra sheet of 
dielectric material being interposed to prevent short circuiting 
of electrodes when wound. Plain or oxidised alurninium may 
be used. After being wound into shape, the condenser is placed 
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in a Jow-pressure heated chamber to release any volatile matter, 
and the entire unit is covered with a waterproof compound. 
Because of its non-fibrous uniform dielectric spacer, the con- 
denser will withstand a higher voltage than condensers of the 
fibrous spacer type.—August 14th, 1936. 


MINING MACHINERY. 


451,804. February 29th, 1936.—Coat Separators, W. Barker, 
Shooters Hills, near Longton, Stoke-on-Trent. 

This is a machine for separating coal from dirt and shale, 
operated on the pneumatic principle. The rough coal is supplied 
to the sloping deck A, which is jigged by the mechanisin B, at 
its upper end. Through this bed there is blown a current of air 
by the fan C, the duct D, and the uptakes EE. Flexible con- 
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nections are provided at F. The deck is constricted towards the 
middle, as shown in the plan view. The action of the air blast 
and the jigging stratifies the coal and the dirt and the former falls 
over the sides at the restricted part of the deck. The dirty stuff 
goes on and meets the two slicing plates G and H, which divert 
the shale in two grades into the side shoots J and K, while the 
fines go over the end at L.—August 12th, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


541,987. July 10th, 1935.—Curtine THREAD-LIKE Boprrs 
inTO STaPueEs, K. Grunert, 4 Lutherplatz, Zittau in Saxony, 
Germany. 

This is a machine for cutting fibres into standard lengths, 

or staples, at a high speed. The fibres are delivered into the 

vertical guide A from a conveyor, and are gripped by the feed 
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rolls B and C. Both these rolls have inserted teeth, those on 
B being serrated and those on C rubber covered, so that they 
grip the fibres firmly. In a plane at right angles to the feed rolls 
there rotates a two-bladed knife D, which is so geared that it 
asses between the gaps between the feed roll teeth and severs 
the fibre.— August 14th, 1936. 


SHIPS AND BOATS. 


451,982. May 25th, 1935.—Payrne Out GEAR FOR SHIPs’ 
Davirs, H. G. Taylor, Ridgway, Lower Penn, near Wolver- 
hampton. é 

The inventor explains that a ships’ boat is usually lowerec 

away at a much greater speed than that at which it is hoisted 





The condenser may be made by rolling a conductor, such as 
0: 0025in. aluminium foil, on each side of the plactisised cellulose 





aboard again. As a consequence, there is a liability for the 
motor driving the winch to be damaged by overspeeding during 
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lowering. So he introduces a centrifugal friction clutch A 
between the motor B and the gearing C of the winch. This 
clutch only comes into operation when the motor attains a 





predetermined speed; when the current is cut off, so that 
the motor stops, it is entirely free. The boat is then lowered 
under the control of the centrifugal brake D.— August 14th, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


451,563. December llth, 1935.—Moror VEHICLE 
J. D. Handley, Hilbre-street, Liverpool, 3. 
The idea is properly to illuminate the underside of a motor 
car raised on a lift so that it can be thoroughly inspected. The 
lift is of any normal design and is equipped with electric lamps 











Hoists, 
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at such points as AAA. The lamps are held in brackets as 
shown in the detail sketch, so that they can be swung round and 
are wired in parallel. The supply lead is shown at B.—August 
7th, 1936. 


451,579. December 7th, 1934.—ConrroL GEAR FoR CaR 
Eneines, 8S. 8. Guy, Sauchieleigh, Albrighton, Wolver- 
hampton. 

This is an arrangement for automatically stopping the engine 

of a car which has been left with the engine running after a 

predetermined time. A plunger switch A is connected with the 
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brake lever of the car by a Bowden wire B. In normal running 
this switch is closed and the ignition circuit is complete. If, 
however, the brake is applied the switch is opened and the 
electro-magnet C looses its energising current.. Its residual 
magnetism, nevertheless, holds the armature D against the 
pull of the spring E for some time. Eventually, the armature 
is released and the ignition circuit is broken.—August 7th, 1936. 


METALLURGY. 


451,981. May 2Ist, 1935.—A Process For RECOVERING 
VANADIUM FROM SUBSTANCES OF Poor VaNnapiumM Con- 
TENT, O. Jochem, Greiz-Délau, Germany. 

It has been found that it is possible to recover vanadium as 
alkali vanadate, both from the lye produced by smelting or 
roasting the substances containing a very small percentage of 
vanadium, with sodium carbonate (soda ash) and subsequent 
lixivation or leaching, and also from the lye obtained by decom- 
position with sodium carbonate or caustic hydrate of soda 
(NaOH) under pressure in an autoclave, at a certain degree of 
concentration of alkali aluminate (to render possible the pre- 
cipitation on cooling), and in the presence of an excess of alkali 
by cooling to a certain temperature in the presence of alkali 





sodium aluminate is formed with sodium carbonate or NaOH. 
The surplus alkali is suitable for keeping the alumina in solution 
and to prevent the alumina from precipitating. The process 
itself, according to the present invention, 1s the following, viz.:— 
The ore or the slag or other suitable crude substance, such as, 
for instance, bauxite, which contains vanadium, is smelted or 
melted with an alkali carbonate or decomposed in a pressure 
vessel or autoclave with an alkali-hydroxide or an alkali car- 
bonate or a mixture of these two substances. The alkaline 
extract thus obtained contains the vanadium as sodium vanadate. 
At the same time if phosphorus and arsenic were present in the 
raw material, these substances are found now in the solution 
obtained, as sodium phosphate and sodium arsenate. From the 
alkaline solution there are then precipitated at a concentra- 
tion of 20-40 deg. Beaumé and a cooling down of the lye to 
approximately 10-15 deg. Cent., sodium vanadate, sodium 
phosphate, and sodium arsenate, which now only contain a 
very small amount of alkali aluminate and some sodium car- 
bonate or common soda as impurities. The salt thus pre- 
cipitated has a concentrated content of vanadium of 4 to 8 per 
cent. The presence of phosphates and arsenates is essential to 
precipitate the double salt on cooling. It is thus, for instance, 
possible in this manner to leach from a bauxite (crude alumina), 
having a content of only 0-02 to 0-03 per cent. of vanadium, 
the vanadium up to 80 per cent. of the total amount present, 
and then to precipitate it. In case the raw material used con- 
tains no phosphorus or arsenic at all, it will be found necessary 
to add suitable quantities of these elements to it, to favour the 
precipitation of the vanadium.—August 14th, 1936. 


MISCELLANEOUS. 


451,802. May 14th, 1935.—Drawine TaBLes, W. Mavitta, 
Anchor Works, Park-road, Aston, Birmingham. 

This drawing-office table is specially devised for use in con- 
junction with a draughting machine. The drawing board A is 
mounted on a spindle B, so that it may be tilted to any con- 
venient angle, and the weight of the draughting machine (not 
shown) is counterbalanced by the weight C. The leverage of this 
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The angular position of the board is 


weight can be adjusted. 
held by the toothed quadrant D and spring-controlled pawl E. 
The standards for the board can slide vertically between the 


guide rolls F F, and its weight is counterbalanced by G. A foot- 
operated trigger H, working in conjunction with a rack, holds 
the board steady as regards height.— August 12th, 1936. 








Forthcoming Engagements. 





that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay AND Saturpay, Sept, 26TH. 

Farapay Soc.—In the Chemistry Theatre, University of 
Edinburgh. General discussion on “ Structure and Molecular 
Forces in Pure Liquids and in Solutions.” 

IRoN AND Street Inst.—Autumn meeting in Diisseldorf. In 
order to provide further opportunity for the discussion of papers 
presented at Disseldorf, additional sessions will be held in the 
Lecture Theatre of the Institution of Civil Engineers, Great 
George-street, London, S.W.1, on Thursday, October 29th, and 
Friday, October 30th, commencing each day at 10 a.m. The 
afternoon session on Friday, October 30th, will constitute a 


joint meeting with the Institute of British Foundrymen. For 
programme, see page 84. 
“MopEeL ENGINEER” Exuisition.—Royal Horticultural 


Hall, Westminster, S.W.1. 
Tuurspay, Oct. Ist. 


11 a.m. daily. 


Inst. oF METALS.—James Watt Memorial Institute, Birming- 


ham. Birmingham Local Section joint meeting with the Iron 
and Steel Institute. “Strip: Sheet Production,” G. A. V 
Russell. 7 p.m. 


Tuespay, Oct. 6TH. 
Inst. oF MARINE ENGINEERS.—85, The Minories, London, 
E.C.3. Presidential address. 6 p.m. 
WEDNEsDAY, OcT. 7TH. 
LivERPOOL ENGINEERING Soc. (Inc.).—9, 
Liverpool. Presidential address. 6.30 p.m. 
Tuurspay, Oct. 8TH. 
Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘Some British Railway Accidents,” Mr. H. W. 
Bardsley. 7.30.p.m. 
Royat AERONAUTICAL Soc.—Royal Soc. of Arts, 18, John- 
street, Adelphi, W.C.2. ‘‘ Aerodynamics and Structural 


The Temple, 


Secretaries of Institutions, Societies, d&c., desirous of having | 
notices of meetings inserted in this column, are requested to note | 


In all cases the TIME and | 


-At the Institution of Electrical Engi- 
Presidential address by 


INsT. OF TRANSPORT. 
neers, Victoria Embankment, W.C.2. 
Sir Alfred Read. 5.30 p.m. 

Tuxrspay, Ocr. 13TH, 

Inst. oF Merats: Norru-Kast Coast Loca SEctIon, 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. ** Solders,’’ Chairman's address by H. 
Dunford Smith. 7.30 p.m. 

Inst. or Merats ; ScorrisH Loca Section.—Works visit to 
Babcock and Wilcox, Ltd., Dumbarton. 7.30 p.m. 

WeEDNEsDAY, Oct. l4rH. 

Inst. OF SANITARY ENGINEERS,—Caxton Hall, Westminster, 
S.W.1. ‘ Recent Workings of Sludge Digestion Plant at Sitting- 
bourne,”’ Mr. M. W. Lashmar. 6 p.m. 

Tuurspay, Oct. 15TH. 

Instr, oF FuEL.-—Inst. of Mechanical Engineers, Storey’s-gate, 
S.W.1. Presidential address by Sir John Cadman. 2.30 p.m. 
Melchett Lecture by Prof. Dr. Franz Fischer. 3.30 p.m. Annual 
dinner and dance at the Connaught Rooms, Great Queen-street, 
W.C.2, at 6.45 p.m. 

Inst. oF Merais.—National Physical Laboratory, Ted- 
dington. ‘‘The Common Field of the Engineer and Metal- 
lurgist,”” H. J. Gough. 7.30 p.m. 


Fripay, Ocr. 161TH. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
S8.W.1. ‘‘ Monolithic Furnace Construction,’’ Mr. J. Duguid. 
7.30 p.m. 

Tusgspay, Oct. 207TH. 

Inst. OF MARINE ENGINEERS.—85, The Minories, London, 
E.C.3. ‘* The Burmeister and Wain Two-stroke Cycle Engine,” 
Dr. H. H. Blache. 6 p.m. 

Inst. oF TRANSPORT.—At the Institution of Electrical Engi- 


neers, Victoria Embankment, W.C.2. ‘‘ Road Transport 
Statistics,” Mr. A. E. Kirkus. 6 p.m. 
WepDNEsDAY, Oct. 2Isr. 
LiveRPOoOL ENGINEERING Soc, (Inc.).—9, The Temple, 


Liverpool. '’ The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,”’ Mr. F. H. Auger. 6.30 p.m. 

















LAUNCHES AND TRIAL TRIPS. 





Queen Vicroria, motor ship; built by Barclay Curle and 
Co., Ltd., to the order of Thos. Dunlop and Sons ; dimensions, 
length 431ft. 6in., breadth 55ft., depth 37ft. 6in., 9200 tons 
deadweight. Engines, three-cylinder opposed-piston oil ; 
launch, September 15th. 


BRisBANE Star, motor ship; built by Cammell Laird and 
Co., Ltd., to the order of Blue Star Line, Ltd.; Dimensions, 
length 522ft. 5in., breadth 70ft., depth 43ft. 4in. Engines, 
two Sulzer single-acting, two-stroke, ten-cylinder oil; launch, 
September 16th. 

BritisH Power, motor ship; built by Harland and Wolff, 
Ltd., to the order of British Tanker Company, Ltd.; dimensions, 
463ft. by 61ft. 6in. by 34ft. Engines, six-cylinder four-stroke 
oil. Launch, September 16th. 

Essex, motor ship; built by John Brown and Co., Ltd., 
to the order of New Zealand Shipping Company, Ltd.; dimen- 
sions, length 530ft., breadth 70ft., depth 474ft., gross tonnage 
about 11,000. Engines, two Brown-Doxford opposed-piston 
oil, each 6500 H.P. at 120 r.p.m.; launch, September 17th. 





Water CasTLe, motor ship; built by Harland and Wolff, 
Ltd., to the order of Union Castle Mail Steamship Company, 
| Ltd.; dimensions, 246ft. by 39ft by 22ft. Engines, two-stroke 
| airless injection oil. Launch, September 17th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


| THE PHospHor Bronze Company, Ltd., has removed to 
| larger offices at 54. St. Thomas’s-street, Borough, London, 
| S.E.1. 

Time SwitcHEs AND INSTRUMENTS, Ltd., 120, Victoria-street, 
Westminster, London, 8.W.1, inform us that, as from September 
21st, the sale of time switches previously conducted by the 
Stonebridge Electrical Company, Ltd., has been transferred to it. 


Tue Jonn THOMPSON ENGINEERING Company, Ltd., Wolver- 
hampton, has taken over Triumph Stoker, Ltd., of Leeds, 
manufacturers of all types of mechanical stokers, elevators, and 
conveyors. The company will still operate as Triumph Stoker, 
Ltd., at its present address at Kirkstall-road, Leeds, and the 
existing staff and employees will be maintained. 


Stretcon (INpDusTRIAL FLoors), Ltd., is the name of a com- 
pany which has been formed for the sale in Great Britain and 
overseas of Stelcon anchor steel plates and Stelcon steel-clad 
flags, which for the past ten years have been handled by Langley 
London, Ltd., of 161, Borough High-street, London, 8.E.1. The 
address of the new company is Cliffords Inn, London, E.C.4. 
Mr. F. A. Langley and Mr. T. Kilburn are directors of the 
company. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 


| in time to have news value and that they are likely to interest readers. 


INTERNATIONAL ComBustTion, Ltd., has received an order for 
sixteen ‘“‘L” stokers, sixteen air heaters, and Ash-handling 
plant for the Greenwich power station of the London Passenger 





Features of Tapered Wings,” Dr.G. V. Lachmann. 6.30 p.m. 
Fripay, Oct. 9TH. 
Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S8.W.1. ‘‘ Aircraft Accidents: Their Causes and 
Prevention,” an informal] meeting introduced by M. L. Bramson. 
7 p-m. 
Inst. oF Metats: SHEFFIELD Locat SeEctrion.—Non- 
Ferrous Section of the Applied Science Department of the 
University, St. George’s-square, Sheffield. ‘‘The Trend of 
Research in Non-ferrous Metallurgy,’’ Chairman’s address by 
Professor J. H. Andrew. 7.30 p.m. 
Junior Inst. oF ENGINEERS.—39, Victoria-street, London 
8.W.1. ‘The Microscope in Engineering and Industry,” Mr. 
A. E. Bingham. 7.30 p.m. 





phosphate and arsenate. The precipitate is enriched to such a 
degree that it pays to work it up further. Since Al,O, is present, 








Monpay, Oct. 127TH. 
Inst. oF Metats: Swansea Locat Section,—Y.M.C.A., 
Swansea. ‘‘ Some Objectives of Corrosion Research,’’ G. D. 
Bengough. 6.30 p.m. 





Transport Board from Yarrow and Co., Ltd. ‘‘L”’ stokers 
are already in operation at this station, and this order brings 
the total to twenty-six. Each stoker will be 10ft. 6in. wide by 
19ft. long, giving a grate area of 199 square feet, making the 
““L” stoker grate area 5262 square feet at this station. The 
ash-handling plant will be an extension to the existing ash 
conveyor. 

Crompton ParkINsoN, Ltd., has secured the contract for 
the electrical equipment of the new mill at Warrington for 
Thames Board Mills, Ltd. This contract covers high and low- 
tension switchgear and transformers for the power station, with 
motors for driving auxiliary plants. The mill equipment will 
consist of specially designed high and low-tension truck type 
cubicles, power transformers, and lighting transformers. n 
all there will be about sixty high-tension motors of 100 B.H.P. 
and upwards, the majority of these machines being of the 
Crompton patented auto-synchronous type. Other machines 
will comprise slip-ring motors, direct-current variable-speed 
motors, and the whole of the motors for about twenty-seven 
cranes. 
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High-Speed Railway Runs. 


On Saturday, September 26th, the London and 
North-Eastern Railway Company’s “ Silver Jubilee ” 
streamlined train in the course of a test run left New- 
castle at 11.5 a.m. and reached Waverley Station, 
Edinburgh, at 1 p.m. This shows a reduction of 
32 min. on the usual time for express trains to cover 
this distance. This train made its inaugural run 
from King’s Cross to Newcastle on September 30th, 
1935, and during its year of service has covered 
133,464 miles and carried 68,000 passengers. The 
reliability of the modern steam locomotive has been 
demonstrated by the “Silver Jubilee”? under the 
most exacting conditions. The non-stop journey of 
232 miles between London and Darlington has to be 
covered at more than 70 m.p.h. to maintain the 
schedule, and the train has actually arrived from 
| min. to 5 min. before time on no less than 278 
occasions already. Every arrival 4t King’s Cross in 
July was before time. This is even more remarkable 
when it is remembered that for several months there 
was a severe speed restriction over the new bridge 
crossing the Barnet by-pass, which prevented the 
down train from getting a good start and spoilt the 
quick run down from the summit at Potters Bar 
which the up train would otherwise have. There is 
no speedometer on the “ Silver Jubilee” train, but 
it is known to have exceeded 100 m.p.h. on at least 
four occasions, and to have reached 113 m.p.h.—the 
highest train speed ever attained in Great Britain—on 
August 27th last ; but the remarkable feature of its 
running is that it has covered no less than 115,536 
miles at an average of 70-4 m.p.h., of which at least 
30,000 must have been covered at 80 or more. Four 
engines—‘‘ Silver Link,” ‘ Quicksilver,” ‘Silver 
Fox,” and “ Silver King ’—share the task of hauling 
the train, but there is only one set of coaches in 
existence, and these have borne the entire brunt of this 
high-speed work. Whilst the L.N.E. Company has 
no definite plans for other high-speed trains at the 
moment, tests are being made and data examined 
with a view to ascertaining the possibilities of running 
similar trains on certain other routes, and the “‘ Silver 
Jubilee ” has provided most useful experience in this 
connection, 


Safety in Mines. 


At the resumed sitting of the Royal Commission 
on Safety in Coal Mines, at Caxton Hall, Westminster, 
on Monday, September 28th, Mr. John Ritson sub- 
mitted evidence on behalf of the National Federation 
of Colliery Officials. The Mines Act of 1911 was, in 
the opinion of the Federation, as perfect a guide to 
safety in mines as could be devised. Possibly special 
emphasis could be laid on certain provisions. The 
appointment of officials responsible to the manage- 
ment, who had a practical knowledge of the require- 
ments of the Act, might be advantageous. In mines 
where electricity or machinery was in use, an elec- 
trical and a mechanical engineer should be made 
responsible for any neglect involving accident. The 
Federation considered that the air measurement test 
for deputies should be replaced by a practical test of 
their abilities to direct an air stream, as demonstrated 
on a plan of the workings. An official should be 
appointed by the management to attend to the 
ventilation system and ensure the provision of 
adequate airways. The training of boys in safety 
principles before entering the mine was emphasised, 
and the inspection by workmen, as a means of inspir- 
ing confidence, was recommended. A further sugges- 
tion was the setting up of safety committees with not 
less than three representatives of the owners and 
workers respectively. Evidence was then given by 
Mr. Robert Shirkie, on behalf of the National Federa- 
tion of Colliery Enginemen, Boilermen, and Mechanics, 
who suggested that a certificate of competency from 
a board of examiners should be required of winding 
enginemen. 


L.M.S. Winter Train Services. 


WiIru the introduction of the winter train services 
on Monday, September 28th, the London, Midland 
and Scottish Railway speeded yp 1146 train services. 
The time for the journey from Ireland to English 
centres vid the Kingstown-Holyhead route was 
reduced by the speeding up of the “Irish Mail.” 
The 8.50 a.m. steamer from Kingstown Pier 
(Dun Laoghaire) to Holyhead now leaves at 
9.15 a.m., and the overall journey times from 
Kingstown are reduced by 10 min. to Manchester, 
23 min. to Liverpool, 25min. to Birmingham, and 
5min. to London. The ‘“ Royal Scot’’ has been 
accelerated by 15 min. and covers the distance 
from Glasgow in 7h. 25 min. The 5.10 p.m. “ Black- 
pool and Fylde Coast Express” from Euston now 
conveys a portion for Barrow-in-Furness, giving 
services 36 min. quicker from London to Morecambe, 
33 min. quicker from London to Lancaster, and 
54min. quicker from London to Barrow. The 





7.20 a.m. service from Manchester to London is 5 min. 
quicker, and the 8 a.m. from. Derby leaves at 
8.15 a.m., ceases to call at Kegworth and Lough- 
borough, and arrives St. Pancras 5 min. earlier. 
The 9 a.m. ‘‘ Thames—Forth Express” from St. 
Pancras to Edinburgh (Waverley) arrives at 
5.44 p.m., 6min. earlier. Other routes on which 
trains are being speeded-up this winter include 
Hellifield—Carlisle, Southport—Manchester, Blackpool— 
Manchester, Liverpool—Blackpool, Heysham—Man- 
chester and Leeds, Southport—Bolton, Preston— 
Liverpool, and Stockport—Colne. The electric train 
service between Southport and Crossens has been 
accelerated throughout. A large number of trains 
are also being speeded up in Scotland. On the 
Glasgow (Central Low Level), Coatbridge, and Airdrie 
service, forty-four local trains have been accelerated, 
together with thirty-six trains from Wemyss Bay 
or Gourock to Glasgow, and twelve trains from 
Glasgow to Gourock or Wemyss Bay. On _ the 
Stranraer-Girvan—Glasgow route, the 7.25 a.m. 
(new winter train) from Stranraer has been accelerated 
by 24 min. Other services on which important 
improvements have been made include Carlisle, 
Glasgow, and Edinburgh; and Oban, Glasgow, and 
Edinburgh. On the Highland section, the 8.30 a.m. 
Inverness to Perth leaves 5 min. later but reaches 
Perth at the same time as before, while the morn- 
ing service from Nairn and Forres to the South has 
been shortened by 40 min. from Nairn and 22 min. 
from Forres, by means of a new train leaving Inver- 
ness at 10.5 a.m. 


The Production of Aircraft. 


THE construction of another new aero-engine 
factory will begin this week at the works of Humber, 
Ltd., as announced in a Journal note of September 
4th. As in the case of the other factories mentioned, 
the works will form part of the Air Ministry scheme 
for the production of aero-engine components. This 
factory is to be built in conjunction with Rootes 
Securities, London, the controlling body of Humber, 
Ltd., to specifications approved by the Air Ministry, 
which is also responsible for the work. The estimated 
expenditure on new premises, plant and equipment 
will be in the neighbourhood of £500,000. The new 
factory will be self-contained, with its own office 
building on the main frontage. The works frontage 
on Stoke Aldermoor-lane will be 350ft. long and it 
will extend to a depth of 400ft., as far as the car test 
track used by Humber, Ltd., and the associated 
Hillman Company. As in the case of the Standard, 
the Daimler, and the Rover aero-engine factories, 
mentioned in the Journal note, production will 
probably start early in the New Year, and a training 
scheme for employees under Government auspices 
is envisaged. The directors of Boulton-Paul Aircraft, 
Ltd., announce that their Wolverhampton factory 
is now in production and that, in view of probable 
increases in plant and working capital, they recom- 
mend the creation of 800,000 additional ordinary 5s. 
shares, thus increasing the firm’s capital from 
£300,000 to £500,000. 


Highway Improvements. 


AN announcement by the Ministry of Transport on 
Monday last states that three schemes of road and 
bridge improvement, estimated to cost £107,500 
in ali, are to receive assistance from the Road Fund. 
The first is proposed by the Gloucester Borough 
Council and relates to a new road between Barnwood- 
road and Finlay-road, to form part of the Council’s 
ring road scheme designed to relieve the traffic con- 
gestion now prevalent in the city of Gloucester. The 
new road will be 2380 yards long, with dual carriage- 
ways, each 20ft. wide, divided by a central reservation 
30ft. wide and having two 5ft. wide footpaths. A total 
width of 120ft. has been provided for to allow cycle 
tracks to be built at a later date. The work will be 
started at once and is expected to take about two years. 
The second project, submitted by the West Sussex 
County Council, relates to the road from Bognor to 
Littlehampton, which it is proposed should by-pass the 
village of Felpham, on the north side, by means of a 
new road about two-thirds of a mile long with an 
overall width of 80ft., including a footpath 5ft. wide. 
The new road is estimated to cost £23,500 and will 
probably take eighteen. months to complete. The 
third proposal approved is by the Lanark County 
Council and relates to the provision of a new bridge 
over Avon Water at Craig Mill, estimated to cost 
£28,000. The new bridge will have a span of 90ft., 
a ferro-concrete arch being used. The total length of 
approaches and bridge will be just over three-quarters 
of a mile and throughout an overall width of 50ft. will 
be maintained. It is proposed to apply the new 
‘**Middle of the Road” control over ribbon building 
in the area. 


Mr. Stanier’s Address. 


On Wednesday evening, September 30th, Mr. W. A. 
Stanier delivered his presidential address to the Insti- 
tution of Locomotive Engineers. He took as his 
subject ‘“‘ The Development of Locomotive Design 
During Recent Years,” because “there has been a 
desire to show that the steam locomotive was not 





only capable of running heavy trains at a good average 
speed, but given a suitable load could make as good a 


| showing as the new light trains with interne! com- 


bustion engine power units.” He then passed in 
review, with many lantern slides, the notable steam 
locomotives of all nations of recent construction. He 
said relatively little about the L.M.S. “ Turbo- 
motive,’ but remarked that “ A turbine is ideal for 
continuous working, but whether it will work effi- 
ciently under the variable conditions called for by 
ordinary train working can only be ascertained by 
actual test. It may easily be that one or two station 
stops or checks will upset all the economies obtained 
in running. The reciprocating engine is eminently 
suited to meet the varying conditions met with in 
ordinary train working.” After discussing high- 
pressure boilers, water treatment, valve gears, and 
other items, Mr. Stanier turned to train resistance and 
touched upon streamlining. ‘ A great deal,” he said, 
‘* has been heard about the advantages of streamlining, 
and undoubtedly against a head wind there must be a 
considerable saving in power if the locomotive and 
coaches are properly streamlined,’ and added: 
‘“‘ Streamlining may be something like that blessed 
word ‘Mesopotamia.’ At any rate, it has good 
publicity value.”’ There are added fifteen appendices, 
each one describing briefly, but much more fully 
than in the address, the locomotives illustrated. Here 
the ‘‘ Turbomotive.”’ receives most attention. The 
pressure on our space caused by numerous conferences 
obliges us to hold over for a short time fuller treatment 
of the address. 


The Ebbw Vale Steelworks. 


PRroGREss is being made in the reconstruction of the 
Ebbw Vale Steel Works, on behalf of Richard Thomas 
and Co., Ltd., the proposal for which was the subject 
of a leading article in our issue of November 22nd, 
1935. The scheme provides for the erection of a 
strip mill, stated to be the second largest im the 
world, two blast-furnaces, three Bessemer converters, 
three open-hearth furnaces, a large rolling mill, 
cold finishing mills, and galvanising plant, and 
additional coke ovens with a by-product plant. The 
demolition and preparation work being undertaken 
by the contractors, Sir Robert McAlpine and Sons, has 
necessitated the employment of about 1000 men, and 
a further 1500, it is expected, will be engaged shortly. 
About £3500 is now being distributed weekly in 
wages, to be imcreased later to £9000. The work 
involved includes the levelling of a slag heap about 
100ft. high and 300ft. in diameter, on which are 
engaged about twenty steam excavators and several 
hundred men. About 25 miles of railway track has 
been laid for the disposal of the débris. On the eastern 
side of the G.W.R. line from Newport to Ebbw Vale 
a slag heap of about 500,000 cubic yards is also being 
removed, together with a shale tip. The removal of 
the existing buildings involves the use of some eighty 
oxy-acetylene cutters on the steel work. The con- 
structional work is to be undertaken by H. A. Brassert 
and Co., Ltd., and the new machinery will be erected 
by the specialist firms concerned. 


A New Aircraft Altitude Record. 


A NEw world’s high altitude record for aeroplanes 
was set up on Monday last, September 28th, by 
Squadron Leader F. R. D. Swain, a test pilot at the 
Royal Aircraft Establishment at Farnborough. 
Elsewhere in this issue a description of the machine 
and equipment is given. The flight lasted 3 h. 20 min., 
and a height of 49,967ft. was reached, an improvement 
of 1269ft. on the previous record. The attempt began 
at Farnborough aerodrome at 7.30 a.m. After 
climbing in circles to a height of 40,000ft., Squadron 
Leader Swain commenced a straight-line climb on a 
south-easterly course. At 45,000ft. he was about 
10 miles north of Brighton. Here he encountered a 
strong north-westerly wind. At 46,000ft., looking 
downward, he found that his visibility extended 
along the coast from Margate to Land’s End, 
and northward almost to the Wash. The coast 
of France and the Channel Islands were also 
visible. The pressure suit became cumbersome in 
its expanded condition at this height, and slight 
cramp in the pilot’s arm developed. The machine, it 
is stated, reached its absolute ceiling some time later 
when in the vicinity of the Bristol Channel. The 
downward glide was then begun. After losing 5000ft. 
altitude the window of the pilot’s helmet began to 
get misted and the cockpit cover frosted over com- 
pletely, making it impossible to see the ground or 
the instruments. Continuing his glide in an easterly 
course he began to feel sensations of suffocation, and 
concluded that the oxygen supply was failing. He 
attempted to open the cockpit roof, which, however, 
would not work. He then tried to pull the zipcord 
of his suit, but found it impossible to do so owing 
to the harness which he was wearing. Weakness 
was increasing, but he made a final effort and with 
the aid of a clasp knife slashed the window of the 
helmet. Revived by the fresh air, he found that 
his altitude was 14,000ft., and his position near 
Yeovil. Shortage of petrol was also revealed, and 
accordingly he made a landing at Netheravon, whence, 
after a rest, he was flown back to Farnborough. 
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Generation by a Hob.—The progression from the 
basic straight-sided rack has thus far been carried 
through the following stages :—(a) Cutters and 
abrasive wheels which duplicate the surface of the 
basic rack ; (6) cutters in the form of a spur pinion 
generated from the basic rack; and (ce) cutters if 
the form of a helical pinion, of moderate spiral angle, 
generated from a basic rack with inclined teeth. 

A further type of gear-generating tool, termed a 
hob, represents an extension of case (¢) to the point 
at which the helical gear which forms the basis of 
the cutter has teeth, or a tooth, of so small a lead 
angle that the gear becomes to all intents and purposes 
a worm, the thread or threads of which are then 








Fic. 76—HOBS FOR GENERATING SPUR AND 
HELICAL GEARS 


gashed and relieved at regular intervals along their 
length to form cutting edges. Typical “ single- 
start ’’ hobs used for the generation of spur and 
helical gears are shown in Fig. 76. 

In order to avoid confusion, it may be noted that 
the “‘teeth’’ of a hob are merely the individual 
portions of a thread, between successive gashes, on 
which the cutting edges are formed, and the complete 
thread prior to gashing really represents only one 
tooth of the equivalent helical gear. Superficial 
examination of a hob (particularly if the gashes are 
axial) may lead to the impression that the teeth 
actually correspond to a series of racks arranged 
spirally round the axis, and the analogy of a worm, 
in which the axial section moves in a straight line 
in much the same way as a rack, tends to confirm this 
impression. The essential point is, however, that 
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in Fig. 77, which, for the sake of simplicity, shows the 
threads of the hob before they are gashed and relieved. 
They are viewed in the direction of the centre lines 
of the teeth of the basic rack A. If the hob B has a 
single thread, one revolution must be accompanied 
by a movement of the basic rack, in the direction of 
its pitch line X X, equal to the normal pitch. 

* At the same time, a spur gear C may be visualised 
as making contact with the underside of the surface 
of the basic rack ; it will therefore also be conjugate 
to the hob. The gear and the hob stand, in fact, in 
the relation of a pair of spiral gears. If the surface 
of a hob thread were uninterrupted by gashes, it 
would make contact with the basic rack along lines 
such as aa which would move over the surface of 
the rack tooth; but since the lines of contact bb 
between the spur gear and the rack occupy different 
positions, the net result is continuous point contact. 
When the hob thread surface is reduced to a series 
of lines by the provision of cutting edges, only a 
moving point of contact exists between the teeth 
of the hob and the rack and intermittent point 
contact at a series of points ¢,¢,, &c., takes place 
between the hob and the spur gear. 

If, therefore, a blank were substituted for the spur 
gear and the hob were fed radially into it, the surface 
formed by the cutting edges would look like the teeth 
of a worm wheel and only the spots ¢, ¢,, &e., would 
lie in the surface of the teeth of a conjugate spur 
gear. If the hob is given an additional uniform 
feed in the direction of the axis of the work, every 
revolution of the work will result in a further series 
of spots displaced from those preceding by an amount 
equal to the feed. By the time the hob has com- 
pletely traversed the face width of the work, teeth 
will have been generated which approximate to the 
ideal conjugate gear to a degree proportional to the 
closeness of spacing of the spots, 7.e., to the number 
of gashes in the hob and the fineness of the feed. 

An extension of the method permits the generation 
of helical teeth, again conjugate to the same basic 
rack. For this purpose the hob is inclined at an angle 
which brings the thread parallel to the tooth spiral 
of the gear to be generated. As before, a series of 
spots are produced with each revolution of the work ; 
but in this case the feed of the hob in the direction 
of the axis of the work must be accompanied by 
additional rotation of the hob or the work (usually 
effected by means of a differential gear interconnecting 
the feed and the rotation) proportional to the advance 
or retardation of the tooth spiral as the face width is 
traversed. This additional motion corresponds to 





that which the hob would have if it rolled over a 
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FIG. 77—DIAGRAMMATIC REPRESENTATION OF HOBBING PROCESS 


the cutting edges of a hob do not actually sweep 
out the surface of a rack tooth or tecth by virtue 
of rotation only, and additional motion at right 
angles to the axis is also necessary. Consequently, 
the tooth profiles of a hob are merely conjugate to 
those of a rack; similarly, a worm thread having a 
straight-sided axial section will not engage correctly 
with a straight-sided rack tooth. The form of the 
cutting edges of a hob must, in fact, be such that the 
helicoidal surfaces which envelope them (corre- 
sponding to the surfaces of the hob threads before 
gashing and relieving) are involute helicoids, and for 
the purposes of analysis a hob must be therefore 
regarded as a helical gear. 

The cutting action of a hob is derived from its 
rotation. In consequence of this rotation, the 


imaginary basic rack to which the hob is conjugate 
will have a motion of translation. 





This is illustrated 





stationary basic rack. Fig. 78 shows a helical gear 
in course of hobbing. 

The Hobbing of Worm Wheels.—In principle, a 
worm wheel is generated by means of a hob, the cutting 
edges of which lie in a surface corresponding to 
that of the worm threads. Figuratively speaking, 
a hob is made by taking a worm, gashing it, and 
relieving the cutting edges. The generation of a 
worm wheel is thus an example of “ copy-generation,”’ 
and is in principle similar to the case discussed in con- 
nection with Fig. 66. 

The two basic principles of (a) causing the cutting 
edges to trace out the surface of the mating gear 
(the worm) and (6) superposing the relative motion 
of the work and the mating gear are again applied. 

The generation of a worm wheel provides a good 
example of how the components of the motions which 
produce the ‘“sweeping-out” and ‘“ generating ”’ 








motions respectively can be combined in various 
different ways, and when this can be visualised no 
further difficulty will arise in the understanding of 
any gear-generating process. It will therefore be 
discussed in rather more detail than the previous cases. 

In Fig. 79 aa represents a single cutting edge (the 
tool being termed a “ fly-cutter ’’) which lies in the 
surface, or, in other words, represents a section of 
a worm thread indicated by the dotted helices aa’. 
The axis of the worm and of the equivalent fly-hob 
is the line OO. The cutting edge could be made to 
sweep out the surface of the worm thread by giving 
it a helical motion, 7.e.,a combination of rotation about, 
and translation in the direction of, the axis. The 








Fic. 78—HOBBING A HELICAL GEAR 


axial displacement during one complete revolution is 
the “lead.”” Now the necessary generating action 
can result only when the relative motion of the work 
and the worm (to which the hob corresponds) is super- 
posed on the helical motion of the cutting edge. 
This relative motion consists of rotations of the hob 
and the work about their respective axes with speeds 
corresponding to the ratio ; if the worm has ¢ threads 
and the worm wheel T teeth, the work must make 
t revolutions for every T revolutions of the hob. 

For mechanical reasons it is desirable that the hob 
should move “ against the ¢ut,” 7.e., in the opposite 
direction to the work. If it were moved axially 
without rotation, through a distance equal to the 
lead, its motion may be imagined to be made up of 
one helical traverse—one revolution of rotation and 
one lead of axial displacement-——plus a rotation of 
one revolution backwards, or in the negative direc- 
tion, which brings it back to its original angular 
position. In order to preserve the relative angular 
position of the worm and worm wheel which the hob 
and work represent, the work must also be given a 
backward rotation corresponding to one revolution 
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FiG. 79—PRINCIPLE OF WORM WHEEL HOBBING 


of the worm, i.e., it must be given t/T revolutions 
backwards. This, it will be noted, is equivalent to 
the rolling of the work with an imaginary rack about 
a pitch point P. 
The resultant motions of the hob and the work 
are thus built up from the following elements :—- 

(1) An arbitrary number of revolutions n of the 
hob ; 

(2) A corresponding number N of revolutions of 
the work where N=nt/T ; 

(3) An axial movement of the hob equal to the 
lead ; 

(4) One additional revolution of the hob; or 

(5) A fraction t/T revolution of the work back- 
wards. 





The hob, work and hob traverse could therefore be 
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directly connected by suitable gearing which would 
give the hob n-+1 revolutions in the same time that 
the work makes N revolutions and the hob is traversed 
one lead. Usually, however, an additional revolution 
is given to the hob by means of a differential con- 
nected with the hob traversing mechanism, which, 
although kinematically equivalent to, is mechanically 
better than, subtracting ¢/T revolution from the 
motion of the work. Alternatively, the hob could be 
given a helical reciprocation and at the same time 
uniform rotations in the ratio T/t could be super- 
posed on the hob and the work. This last represents 





Fic. 80—-TYPICAL WORM WHEEL Hoss 


most directly the combination of sweeping and rolling 
motions. 

Pursuing the usual combination of motions a little 
further, it will be seen that each time the cutting 
cdge aa comes round it occupies a different axial 
position. In addition, assuming that it has taken a 
cut on any particular tooth of the worm wheel on 
one revolution, the next cut on the same tooth will 
occur after the work has made a number of revolu- 
tions equal to the L.C.M. of T and t divided by the 
number of teeth T. If T and ¢ have no common 
factor, the work will have made ¢ revolutions, the 
hob T revolutions, and every tooth of the work 


amount of axial traverse of the hob in every T/x 
revolutions. This feed may be chosen at will, but 
improvement of finish involves increase of cutting 
time. The process may, however, be greatly 
accelerated, and the spacing of the flats reduced to 
vanishing point, by giving more cutting edges to the 
hob. Fig. 80 shows typical “full ’’ hobs, in which 
the threads are either gashed and relieved, or, as in 
the case of the DBS serrated hob, provided with 
closely spaced cutting edges. In one revolution, a 
number of flats are generated equal to the number of 
cutting edges which pass through the zone of contact 
and a similar number at every different axial position 
of the hob; the total number will thus be equal to 
the number of flats in one position multiplied by the 
number of axial positions of the hob divided by 
sundry common factors (if they exist) between T 
and t, the feed and the axial pitch, and the spacing 
of the cutting edges along a thread. Without dealing 
with this point in more detail (since only principles 
are here discussed) it is obvious that the degree of 








finished gear would have when engaging with the 
crown wheel which the cutters represent. Two 
distinct cases arise—(a) that in which each of a pair 
of gears (both of which are to be generated) is con- 
jugate to the same side of the surface of the imaginary 
crown wheel (which must therefore be symmetrical), 
and (b) that in which the mating gears are conjugate 
to opposite sides of the same basic crown wheel. The 
first case finds application to the cutting of bevel 
gears having straight (and “ uncorrected’) teeth, 
and the second to spiral bevel gears. Considering 
the generation of either of a pair of gears individually, 
however, both cases reduce to the same thing. the 
only difference lying in the setting of the cutters. 

Fig. 81 illustrates the process diagrammatically 
for the case of straight bevel gears. Two cutters, 
C, and C, (shown in end view), having straight-sided 
cutting edges are arranged to reciprocate along radial 
lines, sweeping out the shaded ‘surfaces a, and a, 
of the teeth of the imaginary crown wheel B having 
its centre at V. The blank is arranged with its axis 
passing through V and with its pitch cone in contact 
with the pitch plane of the crown wheel. It is then 
given a rotation about its own axis, together with a 
rotation of the axis bodily about the axis of the 
crown wheel (i.¢., from V O, to V O,), so related that 
the pitch cone of the work rolls over the pitch plane 
of the crown wheel. In passing through the zone in 
which the cutters operate, therefore, material is 
removed, and the result is a generated profile con- 
jugate with that of the basic crown wheel. It may be 
observed that in practice the component motions are 
rearranged as a matter of practical convenience, 
the work and the cutter head each having only 
rotational motion about their respective axes. 

The generation of spiral bevel gears follows the 
same basic principle, and the only difference between 
the numerous types of spiral bevel gear lies in the 
motion of the cutter in relation to the work. In the 
case of the most widely used type of spiral bevel 
gear (the Gleason curved-tooth type) the tooth 
surface of the imaginary crown wheel is swept out 
by a series of cutters (one of which, D,, is shown 
diagrammatically in Fig. 81), which move in a circular 
path about a centre E. The rolling motion of the 
blank follows the principle described above. The 
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FiG. 81—-DIAGRAMMATIC REPRESENTATION OF 
BEVEL GEAR GENERATION 


will be operated upon before the next cut on any 
particular tooth is taken. If, however, the ratio is 
“even,” 7.€., if t divides exactly into T, the work 
will make T/t revolutions between successive cuts on 
any particular tooth and only T/t teeth will be cut 
in the wheel during one traverse of the hob, which 
must therefore be returned to its starting point, 
the work indexed, and the cycle repeated. In general, 
if the H.C.F. of T and t is x, the work must be thus 
indexed 2 times. 

The result of the progressive displacement of the 
hob between cuts is that the tooth surface consists 
of a number of “flats” conjugate to successive 
sections of the worm (represented by the cutting 





FIG. 82—CURVED - TOOTH (GLEASON) SPIRAL! BEVEL 
GEAR IN COURSE OF GENERATION 


finish is considerably better than if the hob were 
merely fed radially into the work, which, although 
quick, gives only the same result as a fly-hob with 
a comparatively coarse feed. An interesting exercise 
can be made out of further study of the principle 
of combining the relative motions previously detailed, 
in connection with the cutting of gears having prime 
numbers of teeth for which no change wheels are 
available. This can usually be done by departing 
slightly from the nominal angular velocity ratio of 
the hob and the work and making up the difference 
by axial feed of the hob. 

The Generation of Bevel Gears.—The principles 
governing the generation of bevel gears are analogous 
to the case of spur and helical gears, with the difference 
that whereas spur and helical gears are generated by 
tools which represent the teeth of the basic rack, the 
cutters used for bevel gear generation represent the 
teeth of the basic crown wheel. The rolling motions 
which result in generation are therefore those of 
rolling pitch cones instead of rolling pitch cylinders. 
As before, the cutters themselves are given a form 
and motion which cause them to sweep out the surface 
of the basic crown wheel, and the work is then given, 


mating gear is then generated by a cutter which is 
virtually a counterpart of the first, and arranged on 
the opposite side of the surface of the imaginary 
crown wheel as indicated by D,. (It should be noted 
that this statement is made only in the form of a 
principle—in practice, the axes of the cutters are 
slightly inclined owing to the tapering section of 
the teeth and the conical surfaces swept out by the 
“inside” and “ outside” blades are not exactly 
counterparts to each other. This slight difference 
introduces complications, but can be turned to prac- 
tical advantage, since it can be used to control the 
position of the tooth “bearing’’ or contact area 
and accommodate small errors of alignment.) 

In other processes, one of the components of the 
motion of the cutter or cutters involved in the 
generation of the tooth spiral may consist of a rotary 
motion about the centre of the crown wheel, so that 
the actual motion of the cutter involves virtual 
rotation of the crown wheel and consequently 
demands an additional rotary motion of the work. 
This, therefore, gives the same effect of continuous 
indexing as occurs in the production of spur and 
helical gears by the hobbing or gear-shaper process, 
and in the generation of a worm wheel. 

The application of these simple principles to prac- 
tice usually entails a number of problems of detail 
which are often quite complex, but discussion of 
these lies outside our present scope. For the same 
reason, detailed description of the more specialised 
gear-cutting processes must also be excluded. 

The illustrations of gear generating tools and pro- 
cesses are by courtesy of David Brown and Sons 
(Huddersfield), Ltd. 





relative to the cutters, the rolling motion which the 


(To be continued.) 
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HE following paper was also presented on Septem- 
ber 14th :—“‘ Metals of the Platinum Group: Ores, 

Recovery and Refining, Fabrication and Uses, and 

Properties,” by R. H. Atkinson and A. R. Raper. 


METALS OF THE PLATINUM GROUP. 


An attempt is made to present up-to-date metallurgical 
information about the six metals of the platinum group. After 
a brief description of the discovery of the metals and an account 
of the ores, particular attention is devoted to the recovery and 
refining of the metals producéd from the Canadian nickel 
ind This is followed by a full description of the methods 
of fabrication of the metals and their alloys. It is shown that 
the two ductile metals of the group platinum and palladium are 
readily worked, while rhodium and iridium are worked with 
much greater difficulty. The two metals osmium and ruthenium, 
belonging to the hexagonal system, have not up to the present 
been thoroughly investigated. Finally an account is given of the 
properties of the metals and their uses. 


DISCUSSION. 





edge) spaced apart an axial distance equal to the 








Monsieur J. Dhavernas (Chairman, Centre d’Infor- 





The Institute of Metals. 


I. 


(Concluded from page 316, September 25th.) 


mation du Nickel) referred to the application of 
palladium in the shape of thin beaten leaves. Such 
leaves have been glued to leather with a special sizing 
process and many articles produced—ladies’ shoes, 
handbags, belts, designs for gloves, dressing gowns, 
and so on. Palladium does not tarnish like silver, 
and has a much warmer colour than aluminium. The 
effects so obtained have been found exceedingly 
pleasant and attractive, and further progress is 
bound to take place as soon as a more completely 
waterproof glue can be found. Bookbinding has also 
proved very promising. With either black or blue, 
the dead white colour of the palladium has a very 
artistic effect. For signs used outside, the success 


has not been complete. In some cases a slight tarnish 
has developed, probably due to the sulphurous con- 
dition of the atmosphere, but in Paris it has stood 
No doubt other applications of beaten 
The 


pretty well. 
palladium leaves will be found and developed. 
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tonnage involved is, of course, small, and will never 
reach a very high figure. 

Dr. M. Ballay said that palladium, which was 
cheaper than platinum, rhodium, &c., was not entirely 
resistant to corrosion, but behaved well in certain 


atmospheres. The experience which the authors had 
had of the dulling of palladium in certain industrial 
atmospheres was a little different, and their views 
on the causes of that divergence would be interesting. 
There was no difficulty in making leaves of the 
order of thickness usually obtained with gold. 
Electrolytic deposits of the precious metals had not 
yet found important applications, but it seemed to 
be a desirable method for obtaining a thin covering 
on common metals which it was desired to protect. 
One reason for the meagre development of electro- 
lytic deposition of the precious metals was no doubt 
their high price, but he believed there had also been 
technical difficulties which had not been overcome, 
and in particular anode attack which had often been 
serious with the solutions utilised for the deposition 
of the precious metals. 

Electrolytically deposited rhodium had been used 
for the last few years to prevent the tarnishing of 
silver, but the problem had arisen of how to remove 
the rhodium in the case of pieces dealt with a long 
time ago or where there has been some failure in the 
process. The removal of the rhodium was very diffi- 
cult. Rhodium was remarkably resistant to corrosion 
and one could not have everything. One could not 
expect to have good corrosion resistance, and at the 
same time be able to remove the rhodium easily. 
The authors had studied the problem of the removal 
of rhodium, and it would be of great interest to have 
their conclusions. 

Dr. L. H. Callendar asked the authors if they had 
any evidence of allotropy in the platinum metals ? 
There was a property of platinum which did not seem 
to be too generally known outside the industry, but 
which might give rise to trouble, and that was the 
danger of using it in conjunction with silicon. He 
himself when working on that conjunction at one 
time had the misfortune to melt up three crucibles. 

The following paper was then presented :—‘* Study 
of the Forgeability of Various Light and Ultra-light 
Alloys,” by Professor Albert Portevin and Dr. Paul G. 
Bastien. 


STUDY OF THE FORGEABILITY OF VARIOUS LIGHT 
AND ULTRA-LIGHT ALLOYS. 


The authors have endeavoured to determine, by means of 
laboratory tests, the optimum conditions for hot-working light 
and ultra-light alloys. With this in view they have compared 
the results obtained from static bending and compression tests 
and dynamic bending and tensile tests. They have indicated 
the important part played by the rate of deformation, and have 
shown that the bending test app to be the most convenient, 
speedy, and sensitive. The tests have been carried out on 
aluminium ; on copper-aluminium alloys containing 6 and 12 per 
cent. of copper; on aluminium-magnesium alloys containing 
5, 10, and 15 per cent. of magnesium; on magnesium; on 
magnesium-copper alloys containing 5, 10, and 15 per cent. of 
copper; and on magnesium-aluminium alloys containing, 3, 6 
and 9 per cent. of aluminium. The methods of testing employed 
have made it possible to define the capacity for hot-work of 
these various alloys. 





DISCUSSION. 


Professor P. A. J. Chevenard said that there were 
in reality two problems before the metallurgist— 
alloys which resisted high temperatures and the inverse 
problem of the eonditions which would permit metals 
to flow with the greatest ease at a convenient tempera- 
ture. Those two problems could not be treated by the 
same experimental methods, because the kind of 
precise measurements which they demanded was 
quite different. In the case of alloys which would 
withstand high temperatures, one was concerned to 
measure the very small speed of flow and to determine 
for each temperature the charge and for each charge 
the temperature, outside which the speed of flow was 
practically without importance for the application 
envisaged. Extremely sensitive methods must be 
used. The other problem was quite different, because 
one had to deal with metals which flowed fairly 
quickly in certain conditions of temperature and 
pressure. The authors had therefore employed 
simpler but not less scientific methods, the applica- 
tion of which had given very useful information. 

Dr. von Zeerleder described a method which has 
led to results which at temperatures over 100 deg. 
Cent. are in general agreement with those of the 
authors, except that the pronounced maxima shown 
in their curves is not obtained. 

Professor G. B. Waterhouse. asked if the authors 
had carried out actual forging tests in order to con- 
tirm the very interesting results which they had 
shown. 

Dr. Bastien, replying, said that the authors had 
carried out forging in the case of the ultra-light 
alloys and had obtained experimental practical con- 
firmation of the results obtained in the laboratory. 
In the case of the light alloys they were in the process 
of finding out whether there was good concordance 
between their results in the laboratory and results 
in the works. 

The following paper was then presented :—‘‘ The 
Creep of Tin and Tin Alloys: Part I,” by Professor 
D, Hanson and E. J. Sandford. 


THE CREEP OF TIN AND TIN ALLOYS. 


The paper describes results of creep tests of long duration on 
tin and some of its alloys in the rolled condition. Silver up to 
3-5 per cent. greatly improves the creép resistance of tin. 


stresses above about 3001lb. per square inch, but at lower 
stresses they are inferior to pure tin. Antimony improves the 
creep properties of tin; the alloy containing 8-5 per cent. 
antimony withstands a stress three times that of pure tin for 
an equal duration. Cadmium-tin alloys are greatly improved 
by heat treatment and offer considerable resistance to creep. 
The mechanism of failure of these alloys is discussed. Results 
are given of tests on lead-tin solders and on the cadmium-tin 
eutectic alloys ; these flow under stresses as low as 130-150 lb. 
per square inch. It is shown that in many cases there is no 
relationship between resistance to creep and ultimate tensile 
strength. 


DISCUSSION. 


Dr. M. Ballay, opening the discussion, said that his 
experience showed the very definite effect of the grain 
size on the speed of flow and the deformation, and 
that in the case of greater grain size the penetration 
of the ball was greater. 

Mr. G. Blackman said he was not a metallurgist, 
but in common with the metallurgists, he carried 
research in another scientific sphere, namely, plant 
physiology, and he had endeavoured to interpret 
the data. There were certain rules that plant 
physiologists had to follow when preparing a paper 
for publication. The first was that it was not allowed 
in a graph to join points together by anything except 
straight lines. If curves were drawn they must not 
be drawn freehand, but the right mathematical for- 
mula must first be calculated. In the paper there 
were several graphs, and he suggested that the curves 
of some were incorrect. He thought that if trans- 
posed to a logarithmic scale very distinct and definite 
differences would be shown where there now appeared 
to be agreement. It was quite impossible to calculate 
a curve, unfortunately, unless it had at least eight 
points on it, and in some cases, such as some of the 
papers which were presented at the meeting, it would 
have taken an extremely long time to obtain eight 
points. There may be objections to each determina- 
tion having to be done in triplicate, but actually in 
plant physiology every determination was done eight- 
fold, for unless that was done one cannot have an 
error of under 10 per cent. However, in metallur- 
gical processes, where estimates of error were very 
much smaller, he imagined that determinations done 
in triplicate would give very accurate results. 

Sir Robert Mond said that for many years as Chair- 
man of the British Fire Prevention Committee 
he was concerned with the question of the use of 
fusible alloys in sprinklers and other apparatus. An 
important question was whether the fusing point 
varied with time; in the case of sprinklers, might 
it be necessary to renew them, and at what rate should 
they be renewed ? It might come into the authors’ 
line of work to see whether there was any crystallisa- 
tion or other factor which might alter the tempera- 
ture at which those easily fusible alloys fuse. 

Mr. J. R. Green said that the question of the test- 
ing of solders seemed to him to be a particularly prac- 
tical one, more especially in view of the results which 
were being obtained. 





Turning to the compositions of the alloys which had 
been investigated so far, he was a little surprised to 
find that no alloys of copper with tin had been investi- 
gated, for in practice almost all solders which were 
found in commerce contained anything up to 0-15 
or even (0-2 per cent. of copper. If such alloys were 
investigated, say, ordinary lead-tin solders, both 
antimonial and non-antimonial, and containing up 
to, say, 0-1 per cent. of copper, some interesting 
results might be obtained. 

‘ Referring to Mr. Blackman’s remarks, he thought 
that those who were going to engage in any sort of 
experimental work and publish it should make some 
study of statistical methods. That subject was very 
much neglected nowadays. 

The President intimated that the authors would 
reply to the discussion in writing. 

The following paper was then presented :— 
“Veining and Sub-boundary Structures in Metals,” 
by L. Northcott. 

VEINING AND SUB-BOUNDARY STRUCTURES IN 

METALS. 


A network structure, termed veining, which occurs within 
the crystals has been studied in several pure metals and in many 
alloys of copper, and methods for its production are discussed. 
The structure is shown to be due to the precipitation from solid 
solution, in a network form, of the oxide of the metal during 
cooling. The influence of alloying additions on veining in 
copper has been examined and the effect of heat treatment and 
recrystallisation on veining correlated with changes in hardness. 
Similar structures referred to as sub-boundary structures have 
been observed in a number of other alloys. These structures 
are due to the precipitation, also during cooling, of a con- 
stituent of the alloy. 


Discussion. 


Dr. C. J. Smithells thought the author had made 
out a very good case for believing that the sub- 
boundaries shown in his illustrations were due to the 
precipitation of oxide particles, but he was not 
satisfied that that was the whole story. He thought 
that the author’s distinction between sub-boundaries 
and veins was very arbitrary. He believed that the 
sub-boundaries were quite a normal structural 
feature, but did not know to what they were due. 
Colonel N. Belaiew said that when studying struc- 
tures similar in appearance to veining, but due to the 
precipitation of a metal compound, a relation between 
such structures and mosaic structures was observed, 
and he ventured to suggest that the analogy between 
the genesis of veining structures and Damascene 
steel is not only apparent but real, and that a most 
useful line of approach to such studies was their 
relation to the mosaic structure. 

Dr. L. Northcott, in reply, said that he did differ- 
entiate between veining and sub-boundary struc- 
tures. The sub-boundary structure included an 
international constituent of the alloy and not an 
oxide. 

There was no time to take the last paper on the 
list, and the meeting came to an end with the cus- 
tomary votes of thanks. 
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Doon SipHons. 

HE ordinary spillway at Doon, as has been men- 

tioned before, is of limited capacity and without 
great expenditure of labour could not be extended. 
It was determined therefore to make use of siphons 
to limit the rise in level of the loch under flood con- 
ditions. There are three units and they are of a type 
not previously constructed in this country. The 
siphons at the Laggan dam of the Lochaber scheme* 
and of the Dunalastair dam{ of the Grampian scheme 
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following more or less the contours of the ground and 
laid in a shallow excavation, down to the gorge. 
The siphons thus have a horizontal length of some 
150ft. on a vertical of about 33ft. On account of the 
fact that the siphons discharge from a fairly low level 
across the gorge, the further side of which is not more 
than 70ft. away, dispersers have been fitted to their 
outlets. Each siphon is capable of discharging 
about 800 cusecs when fully primed, and the three 
together are thus able to discharge as much as the 











SECTION A.A. 








“Tee Encincen” 


are constructed wholly within the dams, and have 
vertical discharge limbs. At Doon, however, the 
dam is of no great height and the siphon inlets have, 
in fact, been placed at a point at the north end where 
the siphon construction forms the dam. Down- 
stream of the dam the river turns northward and runs 
in a shallow gorge. Use has been made of this topo- 
graphy to carry reinforced concrete siphon pipes, 





* See THE ENGINEER, May 29th, 1936. 





Bismuth-tin alloys are more resistant to flow than pure tin at 








+ See Toe Enerverr, July 6th, 1934. 





FIG. 11-SECTION THROUGH DOON SYPHON 


quantity flowing over the ordinary spillway with a 
level 3ft. above the crest. Priming takes place 
automatically. If reference is made to the section— 

Fig. 11—it will be seen that the outlet leg near its 
end is turned more or less sharply downward. The 
waiter overflowing the throat before priming takes 
place attains such a velocity that it leaves the lower 
surface and forms a spray, which entrains and 
exhausts the air from the space above. This action 
is assisted by the fact that the actual outlet is tilted 
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upwards so that a 
outlet leg, and prevents the entry of air, 
the very gradual rise in water level, priming is 
expected to occur when the level in the reservoir is 
only a small distance above the crest of the throat. 
Each crest is at a different level to ensure that the 


‘sealing pool” is created in the 
Owing to 


O.D. and the water flowing under the gates passe: 
down an apron and over a bucket into the river. 
This apron and bucket also take the water from za 


part of the gravity spillway. 


At Tongland the arrangement is much the same, 
with the exception that the two gates are larger, 25ft. 
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units shall come into action successively as the level 
They are placed at levels between Ift. and 
2ft. above that of the ordinary spillway, since the 
siphons are only intended to come into action at 
times of very high flood. The working of these 
siphons is likely to be watched with interest, for 
up to date it has been found impracticable, without 
special air valves or other devices, to ensure that 
* breaking ” of the siphon shall be “ definite.” In 
a usual design of siphon, as the upstream level falls, 
air is sucked into the throat in ‘ gulps” while the 
discharge fluctuates, and this action continues over 
quite a large variation of level. A photograph illus- 
trating the construction of the syphons is reproduced 


rises. 







on page 336. Photographic illustrations of other 
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Fic. 14—TYPICAL SECTION EARLSTOUN CANAL 


works dealt with in this article will be found on that 
page, page 338, and herewith. 


FLoop GATES. 


It has been found necessary to install flood gates 
at two of the dams in the scheme for reasons which 
have already been noted. At Earlstoun the two gates 
are each 17ft. 6in. wide by 23ft. 6in. high, and are 
of the roller sluice type, manufactured by Glenfield 
and Kennedy. A sectional drawing is reproduced 
in Fig. 13. 

They are balanced by counterweights which hang 
within the concrete piers and are actuated by a motor- 
driven headstock automatically controlled by the 


31ft. high, on a sill level 93ft. above 


wide 
O.D. 


by 


Fiso LADDERS. 
It will be recalled that the rivers Dee and Water 
of Ken are notable for salmon. It has been necessary 
therefore throughout the scheme to provide for the 


doubts have been set at rest, and that the Tongland 
fish ladder has. proved very successful. 

Nevertheless, though acting satisfactorily at Tong- 
land, the engineers considered that the design could 
be improved upon in some respects. It will be remem- 
bered that the ladder consists of a series of pools 
with ascending water levels connected by submerged 
orifices. At intervals longer and deeper “ resting ”’ 
pools are provided. Each orifice at Tongland is con- 
trolled by a sluice valve. At Earlstoun and Carsfad 
similar ladders are being constructed, but the separate 
sluice valves have been found unnecessary. A further 
improvement is a means whereby at suitable seasons 
and for short periods a considerably increased flow 
to represent a freshet—can be sent down the ladders 
as an additional inducement to the fish to ascend 
or smolts to descend. Fishery interests, too, have 
suggested that numerous rocks should be placed in 
the resting pools for the fish to shelter under. The 
ladder at Carsfad has thirty-six steps and three large 
resting pools. It starts just below the power-house 
and ends just upstream of the intake works, as 
shown on page 310 (ante). As the level in the reservoir 
will vary to the extent of 4ft. or so under normal 
operation and up to 8ft., exceptionally the first and 
third pools of the fish ladder are both connected by 
passages controlled by sluice gates to the reservoir. 
The sluices are controlled automatically by the water 
level, so that if the upper one is open the lower onc 
is closed, and vice versd. 

Since the fish do not ascend very far beyond Carsfad 
it has not been necessary to provide fish ladders 
at the Deugh, Ken, and Blackwater dams. But 
salmon do ascend the river Doon as far as the loch, 
and it was in consequence found desirable to install 
a fish ladder at this dam. Unlike the other reservoirs, 
however, Loch Doon has a large possible variation 
of level of as much as 40ft., and means had to be 
provided for allowing water to flow down and fish 
to pass up the ladder whatever the level in the loch. 
The problem has been solved by building something 
similar to a spiral stairway in a tower upstream of the 
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passage of fish upstream past the dams. Consider- 
able doubt was expressed when the first stage works 
were under construction whether fish could be 
induced to ascend such a ladder as that at Tongland, 
which has no less than thirty-five separate “‘ steps.” 





upstream water level. The sill level is 223ft. above 


It is gratifying to be able to record that all such 








BLACKWATER INTAKE 








iz 


Ordinary Top W.L. 














Main Sereen Guide 

















: Se PATTI 
10_ 0"x 14 0" Free 
Roller Sluice Gate 





RKS AT EARLSTOUN 

dam to which an ordinary fish ladder constructed 
below the dam leads. Each chamber within the 
tower is connected by orifices to those on either side 
of it, and each alternate chamber communicates 
with the loch and the openings leading to the 
loch can be closed by gates. Unfortunately, full 
information as to the details of the design are 
not yet available, and the means to be adopted to 
control the sluice gates automatically—if they are 
to be automatically operated—has not been’revealed 
to us. 

Mention may also be made im this section of the 
smolt pass at Blackwater. The necessity for a smolt 
pass arises from the company’s obligation to provide a 
hatchery for the upper waters and deliver fry into the 
head streams if required to supplement the stock of fish. 
At Tongland it has been found that the smolts pass 
downstream, some by the ladder and some through the 
aqueduct and through the machines themselves, and 
that very few are injured during the passage, and 
it is expected that they will pass safely through the 


large turbines at Earlstoun and Carsfad. Neverthe- 
less, it was considered preferable at Blackwater 


to make special provision for the smolts on account 
of the considerably greater pressure at the Kendoon 
power station than elsewhere—150ft. as compared 
with 102ft. at Tongland and 65ft. at Earlstoun and 
Carsfad. The smolt pass consists of a small ladder, 
without resting pools, starting from a poimt near the 
intake works. Provision for the varying level of 
the reservoir is made by the use of a hinged inlet 
pipe supported by a float so that its orifice is always 
about lft. beneath the surface. The pipe, when m 
action, will flow full and give submerged discharge 
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into a large stilling pool forming the upper chamber 
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of the pass. The maximum drop from pool to pool is 
6ft. as compared with 2ft. for the salmon ladders. 


IntTaKE CANALS AND INTAKE WORKS. 


There are three intake canals constructed under 
the second stage works, those at Earlstoun 
and Carsfad and that connecting the Kendoon reser- 
voir with the Blackwater dam and the nearby intake. 
At Carsfad the channel can perhaps hardly be termed 
a canal, for the left wing of the dam forms one side 
of it and is carried right back to the intake works, 
while the contours were so favourable that it was 
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than half the diameter, and a concrete foundation 
suitably drained was laid to a semi-circular form. 
The aqueducts proper were built in these foundations 
and the excavations refilled over them. It will be 
inferred from the drawings that- the stresses are 
principally taken by the reinforcement which consists 
of hoops to take care of the water pressure and longi- 
tudinal bars taking the stresses between the hoops. 
Where, as at one point on the Kendoon aqueduct, a 
road crosses the line, the section is modified. A third 
ring of reinforcement is introduced outside the others 
and carried down as far as the haunches. The thick- 
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unnecessary to excavate and concrete the further 
side except over the lowest few feet of depth. A 
reference to the sectional drawings on page 310 (ante) 
will show how much work was necessary. At Earls- 
toun, Fig. 14, the canal is formed partly by excavation 
and partly by the building of a retaining embank- 
ment. The section of the canal is rather unusual 
as the side walls are steeply sloped and the bottom 
width therefore large. The Kendoon canal, Fig. 12, 
is of a more usual canal section, but with great depth 
as it also forms an extension of the reservoir. The 
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ness of concrete is increased and a wide horizontal 
bearing is provided on the haunches. At Tongland 
three riveted steel pipe lines, llft. 6in. diameter, 
carry the water from beneath the surge tower to the 
turbines ; and at Kendoon, too, the aqueduct ends 
beneath a surge tower and the water is carried thence 
in a single riveted steel pipe. Only at Glenlee was 
steel used for the whole length, this high-pressure 
pipe line being of mild steel electrically welded with 
riveted field joints. But at Earlstoun and Carsfad 
the concrete aqueducts themselves carry the water 
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Fic. 17—EXPANSION PIECE 


forms were dictated by the fact that the water 
levels above the dams are variable, to the extent of 
about 8ft. daily at Kendoon and about 2ft. normally 
and 8ft. as a maximum at Earlstoun. Under the 
lowest water conditions the canals must be capable 
of passing down a quantity of water corresponding 
to the full power of the turbines without undue 
loss of head. The sections adopted are those which 
meet this requirement most economically. Both 
these canals are concrete lined. 

The intake works at Kendoon, Carsfad, and Earls- 
toun are so similar that the screens are interchange- 
able, and the gates are in fact identical at Earlstoun 
and Carsfad. The drawing, Fig. 15, shows the 
arrangement at Earlstoun. The screens are lifted 
for cleaning and lowered by a 3-ton electric crane 
which is travelled by hand as required. The entry 
to each reinforced concrete aqueduct is guarded by 
a 10ft. by 14ft. free roller sluice gate operated by an 
electrically driven headstock. A trip gear of the 
type which operates if the water velocity exceeds 
a certain predetermined amount is situated in the 
top of the aqueduct about 40ft. downstream of the 
gates, and has electrical connection with them. 


REINFORCED CONCRETE AQUEDUCTS. 


Extensive use has been made of reinforced concrete 
pressure aqueducts which, in suitable conditions, are 
considerably cheaper in first cost and maintenance 
than steel pipe lines. Experience was gained with 
this type of structure at Tongland where an aqueduct 
3800ft. long extends from the intake works at the 
dam to a point beneath the surge tower. This par- 
ticular aqueduct has a slightly flattened section at 
its upper end, and is reduced to a circular section 
18ft. 6in. diameter at its lower end. For the similar, 
but smaller aqueducts at LEarlstoun, Carsfad, 
Kendoon, and also for that in the valley of the Cars- 
phairn Lane on the tunnel line between the Water 
of Deugh and Loch Doon, circular sections have been 
adopted, 13ft. 6in. diameter for the three former and 
l4ft. 2in. for the latter. All these aqueducts are 
similar in cross section and in general design, although 
their lengths and profiles necessarily differ. The 
aqueducts at Carsfad, Fig. 16, may be taken as 
typical. In preparation for their reception the 
ground was excavated to a depth of rather more 








13-754" Outs. dia. 


ON KENDOON PIPE LINE 


right down to the spiral casings of the turbines. 
There are no surge towers and the concrete of the 
aqueducts is jointed to the steel of the spiral casings 
in the manner shown in the drawing. The twin 
aqueducts are 185ft. long at Carsfad and 250ft. long 
at Earlstoun. The maximum head is about the same 
in each case, 65ft. The single Kendoon aqueduct 
is much longer—about 2800ft.—and the maximum 
static head rises to about 85ft. and the working head 
to 110ft. The diameter and spacing of the reinforcing 
rods is, of course, adjusted in all the aqueducts in 
accordance with the stresses to be expected. 








STEEL Pier LINEs. 

There are two riveted steel pipe lines in the second 
stage works. The larger, 13ft. 6in. diameter, carries 
the water down into the Kendoon power station, and 
the other forms part of the link between the Water of 
Deugh and Loch Doon and is situated in the valley of 
the Carsphairn Lane. It has a diameter of 8ft. 
Generally speaking, these two pipe lines are similar 
as between themselves and also, apart from the method 
of construction, to the Glenlee pipe line above the 
Glenlee power station, described in our articles of 
October, 1934. All three pipe lines are carried, at 
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CARSFAD 


about 48ft. centres, on sliding bearings with bronze 
rubbing strips. That at Kendoon is notable for the 
fact that though towards the top it has a slight 
vertical bend, there is only one anchor, situated, of 
course, at the bottom. Below the anchor this pipe 
bifurcates to feed the two machines in the power 
station. An accompanying drawing, Fig. 17, shows 
the arrangement of the expansion joint at the top. 
The pipe connects with the lower end of the reinforced 
concrete aqueduct from the intake works at Black- 
water beneath a steel surge tower. Unlike that at 
Tongland, which has an umbrella-shaped overflow 
pipe within the tower, the Kendoon surge tower is an 
ordinary large-diameter 50ft. steel vertical pipe with 
a lip at level 549ft. above O.D. (39ft. above the top 
water level of the reservoir), and a height of more 
than 100ft. from ground level. It constitutes the 
only structure in the whole scheme against which 
any serious criticism may be directed on esthetic 
grounds. But being, as seen from the nearest roads, 
backed by trees, it will probably not prove offensive 
when painted a suitable colour. 


POWER STATIONS. 


These articles are mainly concerned with the civil 
engineering work necessary to produce power in the 
Galloway area. But the description would not be 
complete without some reference to the power 
stations. The main control of the whole scheme will 
lie in the hands of the staff at Tongland power station. 
But subsidiary control will be effected from Glenlee 
and Kendoon. The two power stations at Carsfad 
and Earlstoun respectively are to be distant con- 
trolled from Glenlee, and in consequence much of the 
switchgear and other plant to be found in the remain- 
ing stations is absent at these. Kendoon will have its 
own controlling plant, but will be operated in accord - 
ance with instructions received from either Tongland 
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or Glenlee. 
station is reproduced in Fig. 18, from which the 


A section through the Kendoon power 


general arrangement will be seen. All the power 
stations in the scheme have exceptionally clean airy 
designs. Particulars of the machines installed were 
given in the first article of the series. 

CONCLUSION. 

In conclusion we wish to acknowledge our indebted- 
ness to Sir Alexander Gibb and Partners, and to Merz 
and McLellan, the engineers to the scheme, for the 
drawings and photographs by which the articles have 
been illustrated and the information upon which 
they have been based. Operations are being carried 





The Third World 


lNHE programme prepared for the Third World 

Power Conference held in Washington, U.S.A., 
during September, differed materially from its pre- 
decessors in that emphasis was laid on the funda- 
mental problems of the relations of power resources, 
their development and use to the social and economic 
interests of the nation, rather than on the purely 
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Power Conference. 
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Tour 2: Hydraulic sources of energy. 

Tour 3: Steam power developments, electrical 
equipment, transmission and distribution, and indus- 
trial research. s 
Tour 4: Railway transport. 

Tour 5: Major construction projects. 


Of these tours, the first four were from seven to ten 





technical side of power development. For this reason 
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FiG. 18—-ARRANGEMENT OF KENDOON 


out on so large a scale that it has been impossible for 
us to refer individually to every detail. 
that the general survey which we have attempted to 
give will have proved satisfactory. Finally we 





the subject of the meeting, “The National 


energy sources, development, and utilisation. 


During the course of the Conference, the following 








KENDOON REINFORCED 


append below a list of the contractors who are carry- 
ing out the various second stage Civil Engineering 
works in a manner and to a standard in accordance 
with its importance. 


Chas. Brand and Son, Ltd.—Doon-Deugh Tunnels, Aqueducts 
and Cut-Off Dams. 


Sir Robert McAlpine and Sons (Newcastle-on-Tyne), Ltd. 
—Loch Doon Dam, Deugh, Ken and Blackwater Dams, and 
Kendoon Canal. 


A. M. Carmichael—Earistoun and Carfad Dams, Canals and 
Power Stations. Kendoon Power Station and Reinforced 
Concrete Aqueduct. 


Wm. Binnie and Sons, Ltd.— Road Diversions and Bridges. 


Clydeside Constructional Company, Ltd.—Water Supplies to 
Power Stations. 

Sir Wm. Arrol and Company, Ltd.—Kendoon Pipe Line and 
Tinkler’s Loup Bridge. 

Glenfield and Kennedy, Ltd.—Flood Gates, Intake Gates, 
Screens and Needle Valves. 

Boving and Company, Ltd.—Kendoon Butterfly Valves. 


Ransomes and Rapier, Ltd.—Kendoon Intake Gate, Power 
Station, Tail Race Gates, etc. 


J. Blakeborough and Sons, Ltd.—Sluice Gates and Valves. 
Guest and Chrimes, Ltd.—Fish Ladder Sluices. 











CONCRETE AQUEDUCT 


aspects of the National Power Economy were dis- 
cussed :— 

Its physical and statistical basis; its technical, 
economic and social trends; the relation thereto of 
the fuel-producing, processing, and _ distribution 
industries and of the electric and gas utilities ; prac- 
tices and policies respecting arganisation, control, 
and public regulation ; national and regional planning 
of power development and use ; conservation of fuel 
and water resources ; rationalisation of the distribu- 
tion of gas and electricity ; and a national power and 
resources policy. 

A feature marking an advance in the technique 
of international conferences was the organisation of 
technical study tours, both before and after the Con- 
ference itself. These tours enabled the members of 
the Conference to make themselves familiar with the 
latest American practice in the field of power genera- 
tion, and provided opportunities for discussion of the 
purely technical side of power development. 

Five of these tours were arranged, covering the 
following subjects :— 

Tour 1: Mineral sources of energy. 
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But we hope | Economy,” was considered in its broadest sense of 
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POWER STATION 


days’ duration, and took place before the Conference 
itself, and were repeated after it. 

The fifth tour was on a much larger scale, being 
designed to show some of the most important power 
generating projects in Canada and the United States. 
In the course of this tour, which lasted thrée weeks, 
members were taken right across the United States 
near the northern frontier, down the Pacific coast, 
and then back to the Tennessee Valley, where a few 
days were spent before returning to New York. 

This tour proved to be the most popular, being 
taken by over 200 members. It took place immediately 
after the Conference. 

In addition to the study tours, a number of visits 
were arranged to objects of both technical and general 
interest in the neighbourhood of Washington and New 
York, and many interesting demonstrations were 
given. The social side of the Conference was admir- 
ably cared for by a number of dinners, garden parties, 
and excursions to places of interest. 

The Conference was attended by some 2000 
members from fifty-four nations ; 71 members were 
British, and of this number 50 members, accom- 
panied. by 12 ladies, sailed on the ‘‘ Queen Mary ” 
on September 2nd. On September 3rd, an informal 
gathering was held to enable the members on board 
to become better acquainted with one another. 
Members were received by Viscountess Falmouth and 
Sir Archibald Page, and the opportunity which was 
afforded thus early in the voyage for members to get 
to know one another was greatly appreciated. In 
spite of somewhat rough seas at times, the voyage 
proved comfortable and enjoyable, and the 4} days 
at sea appeared to pass very quickly. 

The vessel docked in New York at 9 a.m. on 
Monday, September 7th, and the members then pro- 
ceeded to Washington by train. 

As a conference centre, Washington is ideal 
despite the fact that the weather proved unusually 
warm for the time of year. It is considered to be one 
of the most beautiful cities in America, and much of 
this beauty is due to the skill with which it was 
planned by the Frenchman, L’Enfant, 150 years ago. 
Unlike most large American cities, Washington has a 
low skyline, and the white dome of the Capitol and 
the tall shaft of the Washington Monument dominate 
the city, which is dotted with small parks. The 
Government Departments are housed in magnificent 
buildings of classical architecture, of which several 
have been built within the last few years. The streets 
are wide and straight, and are lined with fine trees. 
The official joint opening session of the Third World 
Power Conference and the Second Congress on Large 
Dams was held in the Government Auditorium on 
Monday evening, September 7th. 


THE OPENING. 


Proceedings were opened by the Chairman of the 
Conference, Dr. William F. Durand, who welcomed the 
delegates and wished the Conference success. Mr. 
Cordell Hull, the American Secretary for State, also 
welcomed the members, and in emphasising the 
importance of the subject of their discussions, he 
stressed the fact that although science could be used 
for lightening the burdens of mankind, it was only too 
easy for it to be used for purposes of destruction. 

“* Those of you,” he said, “‘ who are concerned with 








the development of power technology, and those 
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of you who are interested in the organisation and use 
of power resources, have before you almost unlimited 
opportunities for great service to mankind. Unfor- 
tunately, a vastly disproportionate share of the skill 
and energy of scientists and statesmen alike is being 
devoted now in many parts of the world to the creation 
and organisation of forces of destruction. Shall 
we allow this application of genius and energy to be 
dissipated in the agony of armed conflict, or shall we 
insist with all the determination at our command 
that they be employed objectively in the cause of 
peace ? Shall the brains of the world be used to 
lighten the burdens of man, or shall they be used for 
the grim purpose of war ?” 

Representatives of Canada, the Argentine, and 
Mexico, as joint hosts with the United States, then 
addressed speeches of welcome to the members, 
and replies on behalf of the visiting members were 
made by representatives of Germany, Poland, 
Belgium, Denmark, Lithuania, and Italy. 


PROCESSING AND DISTRIBUTION OF COAL. 


Earlier in the afternoon, the technical sessions 
of the Conference had already begun with the con- 
sideration of Papers Nos. 4 and 5. 

Paper No. 4 dealt with “ Organisation of the 
Production, Processing, and Distribution of Coal and 
Coal Products.” Mr. Isador Lubin, of the U.S. Depart- 
ment of Labour, acted as General Reporter for this 
section. His report was as follows :— 


ORGANISATION OF THE PRODUCTION, PROCESSING 
AND DISTRIBUTION OF COAL AND COAL 
PRODUCTS. 


General Reporter, Isapor Lupin, Commissioner of Labour 
Statistics, U.S. Department of Labour. 


GENERAL. 

Since the Second World Power Conference the world has 
witnessed what has been termed the greatest of all economic 
depressions. Although virtually all industries felt the effects 
of the depression, the impact was not equally distributed. 
Coal mining was particularly hard hit. In 1932, when the 
depression was at its worst, the estimated world production of 
coal of all grades was 1,124,000,000 metric tons; this was 
28 per cent. less than in 1929. To find a parallel tonnage it 
is necessary to turn back the calendar a quarter of a century. 
With the exception of Soviet Russia and the Netherlands, 
moreover, the decrease was shared by all major producing 
countries. During the last three years a substantial portion of 
the losses-have been recovered, but in 1935 world production 
was still lagging approximately 15 per cent. below the level 
of 1929. 

The papers presented in this section afford a vivid record of 
the manner in which the coal industry has weathered this 
critical period. One of the most striking features of the reports 
submitted to this Conference is the clear-cut evidence that 
unrestricted competition as we knew it early in this century has 
been generally abandoned as far as the coal industry is con- 
cerned. Nearly all countries apparently have found that an 
unregulated system of production brought results that were 
socially undesirable. Consequently, in all parts of the world 
public control over the production and distribution of coal has 
been tightening. Diverse methods have been employed in 
imposing governmental regulation. Since the object of the 
Third World Power Conference is to emphasise the social and 
economic aspects of the power industries, it is appropriate for 
us to consider briefly the control schemes that have been 
adopted in the different countries. 

In- any review of governmental control of coal mining, 
Germany is obviously the logical starting point. Germany 
has never adopted a passive attitude concerning the exploita- 
tion of the country’s coal resources. In establishing the 
Rheimisch-Westfalishes Kohlensyndikat in 1893 the Govern- 
ment itself became a party to a national coal monopoly. By 
taking over the sale of coal, this organisation controlled prices, 
and production was stabilised by an allocation of national 
requirements between individual producers. The success of 
the Rheimisch-Westfalishes Coal Syndicate is indicated by the 
fact that it has served as the model in many other countries. 
Lately, however, there has been an important change in the 
organisation of the coal industry in Germany. As a result of 
the law of April 21st, 1933, Dr. Knepper points out that the 
German Coal Council (Reichskolenverband), formed to super- 
vise the activities of the mining trust and composed of repre- 
sentatives of workers and consumers as well as those of the 
producing interests, was virtually dissolved. The powers that 
formerly belonged to the Coal Council are now in the hands of 
the Reich Minister of Economy. 

Changes of far-reaching import have likewise occurred in 
the organisation of the German brown coal industry. Although 
syndicates are still nominally autonomcus organisations, Dr. 
Huebel states that final authority has been delegated to the 
Reich Minister of Economy. He is entitled to take part in 
meetings of the syndicates and can overrule resolutions if he 
considers them an infringement of authority or if they endanger 
public safety and welfare. Maximum prices are also fixed by 
the Minister of Economy. As a result of the National Labour 
Act, collective agreements establishing wages and working 
conditions in the German brown coal industry have been 
abandoned in favour of individual working agreements. 

Since 1932, according to the paper presented by Monsieur 
De Peyerimhoff, the French coal-mining industry has been 
operating under an internal sales agreement and the domestic 
market requirements have been allocated among the different 
producing fields. For the administration of the agreement, 
the Office of Coal-mining Statistics has been established. The 
Management Committee of this Office supervises the operation 
of the agreement, and has the authority to submit controversial 
questions to an expert or arbitrator. At the same time, in order 
to increase employment and reduce short time in the French 
mines, the Government has restricted imports by means of 
special licences. Total imports were originally fixed at 80 per 
cent. of the average tonnage imported from 1928 to 1930, but 
the quota has been progressively reduced. 

The interesting feature of organisation of the coal industry of 
Japan is that control is vested with three agencies :—(1) The 
Coal Mining Union, a production cartel; (2) the Showa Coal 
Company, a sales cartel; and (3) the Mutual Aid Association, 
an organisation of minor colliery owners. Since May, 1934, 
both the production and sale of coal in Japan have been subject 
to the industrial control law. This law provides subsidies to the 
cartels with the intention of promoting the healthy develop- 
ment of the industry and eliminating unfair competition. In 
return, the cartels are subject to supervision for the prevention of 
practices inimical to public interests. The present organisation 


of the coal industry in Japan, Mr. Furuta points out, is un- 
questionably stimulated by the world-wide trend away from 
the competitive ideal and the rise of formule of public control. 
So far, Mr. Furuta states, the results of the Japanese scheme have 
been highly gratifying. 


in the Coal Mines Act of 1930. This measure stipulated, among 
other things, that output should be regulated in accordance 
with anticipated demand, that each district should have a fixed 
share of the national production, that minimum prices should 
be established for each class of coal, and that various provisions 
for reorganisation should be introduced. By means of this 
measure it was hoped to reduce costs, increase proceeds, and so 
bring about the financial rehabilitation of the industry. The 
joint report prepared by British Mines Department and the 
Mining Association of Great Britain shows that, although the 
Coal Mines Act effectively blocked the collapse of prices, the 
absence of effective co-ordination between districts prevented 
the realisation of the major objectives. Amended schemes for 
the purpose of strengthening the effectiveness of the Coal Mines 
Act are now being formulated. 

The ventures into control of the coal industry in the United 
States were of necessity experimental. Nevertheless, in this 
country also there has been a definite movement in the direc- 
tion of regulation. As Mr. Williams brings out in his paper, the 
first attempt of the Federal Government to exercise control 
over the coal industry was embodied in the Code of Fair Com- 
petition for the Bituminous Coal Mining Industry, promul- 
gated under the authority of the National Industrial Recovery 
Act. The industry operated under the code for approximately 
a year and a half before the Supreme Court ruled that the 
National Industrial Recovery Act was unconstitutional. This 
attempt was followed by the Bituminous Coal Conservation 
Act of 1935. This Act was likewise invalidated by the Supreme 
Court. 

Efforts to improve the competitive position of the coal 
industry have not been confined exclusively to invoking govern- 
mental intervention. Many of the papers presented indicate 
that despite the acute depression, brilliant progress has been 
made in the field of mining technology. An illustrative example 
of this is given by Mr. Gorkiewicz in his report, ‘‘ Changes in 
the Working and Haulage of Coal in Polish Collieries during 
the Last Ten Years.” By developing a special system of 
mining the output of certain coal mines in Poland has increased 
five-fold during the past decade. As against an average output 
of 0-7 ton per man per day ten or twelve years ago, produc- 
tion in a modernised colliery now averages 3-5 tons. 

Other countries likewise report marked progress. In France 
the output per worker employed increased 25 per cent. between 
1930 and 1934. Moreover, Dr. Van Iterson’s paper shows that 
in a single year—from 1934 to 1935—-the average output per 
underground worker in Holland advanced nearly 10 per cent. 
In the United States also there has been a remarkable increase 
in the productivity of mine labour, particularly in the bitu- 
minous branch of coal mining, where the average output per 
man per day increased from 3-78 net tons in 1918 to 5-30 tons 
in 1931, a gain of 40 per cent. This rapid advance was checked 
by the depression, and from 1931 to 1934 the trend of produc- 
tivity in the United States was moderately downward. 

In the field of coal processing, important developments have 
taken place. Messrs. King, Evans, and Westthrop indicate 
that the British Hydrocarbon Oils Production Act, which pro- 
vides financial assistance for commercial establishments engaged 





in the hydrogenation of coal, has enabled the Imperial Chemical 
Industries, Ltd., to erect a commercial scale plant for the purpose 
of producing motor spirit from coal. The plant is designed to 
produce 100,000 long tons of motor spirit from coal and 50,000 
tons from tars, or a total of 45 million imperial gallons, equal 
to about 4 per cent. of the present consumption of petrol in 
Great Britain. The process used is a modification of that 
developed by Dr. Bergius. 

Another interesting development in Japan is mentioned by 
Mr. Katsumata in his paper “ Utilisation of South Karafuto 
Coal by Low-temperature Carbonisation.”” In April, 1935, the 
manufacture of liquid fuel by low-temperature carbonisation 
was begun by Mitsubishi Mming Company at its plant in 
Naihoro. This plant is designed to handle 100,000 tons of coal 
a year, which is expected to yield 1000 tons of gasoline, 2000 
tons of tractor oil, 6000 tons of heavy oil, 600 tons of paraffin, 
53,000 tons of semi-coke, and 1000 tons of pitch coke. The 
process used is a modification of the Lurgi internal heating 
system. 


In the discussions which followed this paper it 
was suggested that stabilisation of the coal industry 
throughout the world and developments of new uses 
for coal were the greatest needs for nations depending 
upon coal as a primary source of power. 

Sir Harold Hartley, Chairman of the Fuel Research 
Board (Great Britain), said that the most hopeful 
field for development for the coal industry lay in a 
widespread use of coal by-products. 

He predicted that coal would come into its own once 
more and would eventually provide all sources of 
power now derived from other fuels. 

Mr. C. F. Horford (U.S.A.), Chairman of the 
National Bituminous Coal Commission, said that 
the only hope for the bituminous coal industry in the 
United States lay in Federal regulation. He pre- 
dicted that the intense competition now prevailing 
would break down present wage levels unless other 
stabilising forces were adopted. 

Mr. H. W. Eavenson, of the Koppers Coal and 
Transportation Company, Pittsburgh, said that any 
price control plan affected the competitive position 
of coal so adversely that it could only result in 
decreased use. For successful price regulation con- 
trol of production was essential, and that was 
extremely difficult to secure in the United States on 
account of the tremendous excess of capacity for 
production which was available. 

(T'o be continued.) 











In 1934 the Air Ministry decided to order a special 
machine designed for flight at altitudes of 50,000ft. and 
over, with a view to the study of the special problems 
involved in the operation of aircraft and in the functioning 
of aircraft equipment and instruments at extreme alti- 
tudes. An order was placed with the Bristol Aeroplane 
Company, Ltd., in November, 1934, and the resultant 
machine—the “‘ Bristol 138,” fitted with a special 
** Pegasus ”’ engine—has succeeded in breaking the existing 
altitude record for heavier-than-air craft. The attempt 
was made on Monday, Sept. 28th, when the machine, 
which is illustrated herewith, piloted by Squadron-Leader 
F. R. D. Swain, R.A.F., reached a height of 49,967ft. The 














THE PILOT AND His FLYING SUIT 


previous record was established on August 14th last by 
Monsieur Detré, who reached a height of 48,698ft. in a 
** Potez 506 ”’ machine at Villacoublay, in France. 

The following account of the record-breaking machine 
has been prepared from preliminary notes supplied by 
the Air Ministry. 


DESIGN CONSIDERATIONS. 


Before the issue of the specification an official investiga- 
tion was made by the Air Ministry’s technical staff of the 
optimum design conditions for flight at very high altitudes. 
It was found that the best compromise for a practical air- 


The British High Altitude Record. 


-@— 


per square foot and the span loading (weight divided by 
the square of the span) should not exceed 1-4 Ib. per 
square foot. These conditions were laid down in the 
specification. Whilst the aircraft has been built primarily 
for high altitude research, the question of an attempt on 
the altitude record was carefully considered in the design 
stage. Partly for this latter reason the aeroplane was con- 
structed as a single-seater, but is designed for rapid con- 
version to carry a second person as observer. In the two- 
seater conversion provision is made for fitting an elec- 
trically operated camera and a radio-telephony set. The 
camera will be electrically heated to prevent the lens from 
freezing and the radio accumulator warmed by an electrical 
blanket. In the early stages, too, the inclusion of a sealed 
pressure cockpit was thoroughly investigated. This issue 
raised difficult design problems, and as the Siebe Gorman 
Company was developing a sealed flying suit on the lines 
of a diving suit it was decided to use this suit and provide 
enclosed cockpits, descriptions of which are given in the 
sections headed ‘‘ Special Problems—Cockpits and Con- 
trols ’’ and “‘ Special High Altitude Pressure Suit.” 


Tue Arrcrarr— Bristor 138.” 


The Bristol Aeroplane Company, Ltd., submitted a 
design for a fairly large low-wing monoplane to be fitted 
with a Bristol “‘ Pegasus ’’ engine specially supercharged, 
and it was accepted by the Air Ministry as promising to 
provide a highly efficient aircraft. Many special problems 
naturally arose in the design stage, but assiduous study by 
the chief engineers and designers of the Bristol Aeroplane 
Company, both on the aircraft and the aero-engine side, 
has resulted in a quite unusual aeroplane, which is in 
many respects revolutionary. It is known by the con- 
structing firm as the Bristol ‘‘ 138.” In order to obtain the 
lightest possible structure the aircraft has been built 
throughout in wood, except for the engine mounting and 
the cowling. In the early stages of design it was estimated 
that the weight of the aircraft empty would be 4420 lb., 
and it is interesting to note that this estimate has proved 
to be very accurate. The completed aircraft weighs 
4391 Ib., exactly 29 Ib. less than the estimate. Loaded for 
the high altitude attempt the aircraft weighed 5310 lb., 
the actual wing loading being 8-53 lb. per square foot and 
the span loading about 1-22 Ib. per square foot. The load 
which the aircraft carried on the altitude attempt was 
divided as follows :— 


Ib. 
alae fis 4 a’ 180 
Special suit. . 30 
Oxygen apparatus 40 
Parachute .. .. .. 20 
Special instruments .. .. 100 
Fuel and oil . 549 
Total eet Wan Tae . 919 
The main dimensions of the aircraft are :-— 
Span .. 66ft. 
Length ee eee eee 44ft. 
Height (to top of engine cowling) . . 10ft. 3in. 
hord : 
Root 12ft. 
Mean 8ft. 6in. 











In Great Britain the trend toward control found expression 





craft was that the wing loading should not exceed 9 Ib. 


Tanks are provided for 82 gallons of petrol and for 10 
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gallons of oil, but the full quantities may not have been taken 
on the altitude attempt. During contractor’s trials the air- 
craft passed satisfactorily the usual spinning, diving, 
stability, and control tests without any substantial modifi- 
cation being necessary. This is a result which would be 
highly satisfactory in a normal aircraft and is especially so 
in an aeroplane with such special characteristics. 


DETAILS OF THE STRUCTURE. 


The “ 138” has a wing span of no less than 66ft., so 
that geometrically it is probably the largest single-seater 
aircraft which has ever been built. At the same time, it is 
exceptionally light for an unbraced monoplane of such a 
large span and this has been achieved by careful design 
and skilful construction. The overall length of the aircraft 
from nose to rudder is 44ft. The fuselage is a rectangular 
monocoque of wooden construction with a plywood skin 
glued and screwed through the mahogany corner longi- 
tudinals and stiffener struts, the whole being suitably 
faired to give a low drag shape. The fore part of the 
fuselage consists of the engine mounting with a fire- 
proof bulkhead at each end, thus forming an all-metal fire 
insulated bay which contains the tanks for fuel and oil. 
The engine mounting is composed of a ring of duralumin 
attached to the front end of the fuselage by a fully braced 
construction of high-tensile steel tubular members with 





special problems involved the provision made to ensure the 
effective operation of the controls may also be mentioned. 
In some previous high altitude attempts controls which 
have been lubricated by grease have been found to freeze 
up and in some cases there have been narrow escapes from 
disaster. In the present case all the controls are fitted 
with ball bearings and no grease caps or nipples are pro- 
vided. All the joints and ball bearings were dipped in 
thin gun oil drained off and then fitted in locked and sealed 
compartments in order to prevent freezing which might 
jeopardise the safety of the aircraft in very low tem- 
peratures, 


PERFORMANCE OF THE AIRCRAFT. 


The most interesting feature of an altitude aircraft is 
its performance when climbing. Pre-flight calculations 
indicated that the aircraft should climb from the take-off 
at a rate of 1040ft. per minute with the engine developing 
370 H.P.; it should reach 10,000ft. in 9-5 minutes and it 
would then be climbing at a rate of 1060ft. per minute, the 
engine producing 335 H.P. In 35 minutes it should have 
a height of 40,000ft. and be climbing at 1430ft. per 
minute with the engine developing 457 H.P. It was 
further estimated that in 46 minutes it should reach 
50,000ft., its rate of climb being 580ft. per minute and 
the engine giving 380 H.P., and that in about 63 minutes 





vibration. Each instrument consists of a hollow drum on 
which a thin sheet of smoked metal is wrapped and which 
is rotated by the expansion or contraction of the outer 
skin of a coil of strip metal due to temperature changes. 
Arrangement is made for circulating air past this coil. A 
pointed arm pressing lightly on the smoked metal sheet, 
and causing a scratch, is moved by the action of the 
atmospheric pressure on a series of flexible boxes made of 
very thin metal, and from which most of the air has been 
pumped. The scratched line given on the smoked metal 
sheet enables the atmospheric pressure at the greatest 
altitude and the temperature of the air at all lower alti- 
tudes to be determined. Atmospheric pressure at sea 
level, of course, is determined at the same time from 
mercury barometers. In calculating the maximum 
height the atmosphere through which the aircraft has 
flown is split up into a large number of imaginary hori- 
zontal layers. Each of these layers has in effect been 
weighed by the instrument (the weight of a layer being 
proportional to the difference in pressure between the 
bottom and top of that layer), and as the density of each 
layer is known from its average temperature and pressure, 
the thickness of each layer can be calculated. The maxi- 
mum height, of course, will be the sum of all these layers. 
An ordinary type of altimeter, specially arranged to read 
up to 60,000ft., is provided in the cockpit so that the pilot 

















steel fittings. The cowling is in the form of quickly detach- 
able aluminium alloy panels carried on suitable frames 
and forming the nose of the body. 

The wings are also of wooden construction, the two 
outer wings being separately bolted to the centre section. 
They consist of three main spars with plywood webs and 
mahogany flanges, the whole being covered with plywood 
sheeting known as ‘‘ teago ”’ three-ply, which is of extreme 
thinness (in some parts even so thin as 0-8mm.). The 
fin, tail, elevators, and rudder are constructed in a similar 
manner. The undercarriage is of the conventional fixed 
type, but with split axles and struts which have been very 
carefully faired. Medium-pressure Dunlop wheels are 
used and the shock absorbing struts are of the oleo type. 
The wheels are fitted with quickly detachable fairings and 
independently operated Dunlop brakes. For this 
particular type it was considered that there was no 
advantage in using a retractable undercarriage as the 
lower weight of the fixed type would more than counter- 
balance the lower drag of a retractable undercarriage. 


Tue Enorye—-Bristot “ Pecasus” P.E. VI.S8. 


The engine is a special unit of the well-known Bristol 
‘‘ Pegasus ” series, being known as the P.E. VIS. Its 
essential and most interesting feature is that it is fitted with 
a special two-stage blower, which enables it to develop its 
maximum power at a great height. It is fitted with a four- 
bladed fixed pitch wooden airscrew, 12ft. 9in. in diameter 
and with 14ft. pitch, Two petrol tanks are installed 
in the fuselage in the fire insulated bay. They are mounted 
one on top of the other, the main tank, which is the lower 
one, being of 70 gallons capacity, while the top one, which 
is fed by a pump from the lower tank, is of 12 gallons 
capacity ; this gives a gravity feed sufficient for fifteen 
minutes’ flight, which would give the pilot enough time to 
look for a suitable landing place if the main feed should 
fail for any reason. 

The oil tank which is carried in the same bay has a 
capacity of 10 gailons. A standard grade of Shell aviation 
oil has been selected. All the metal parts in front of the 
fuselage, including the engine and its mounting, are elec- 
trically bonded to the tail skid so as to dissipate any static 
charges which might accumulate on the aircraft. 


SpeciaL ProptemMs—-CockPits AND CONTROLS. 


Of the many special problems which arose in the design 
of this aircraft one of the most important was the provision 
of comfortable and warm accommodation for the pilot 
(and his observer). This provision is necessary in addition 
to the supply of the special sealed flying suit and has been 
achieved by seating the pilot aft of the rear wing spar in 
an enclosed and roomy cockpit which is well insulated from 
cold and is warmed by air flowing past oil cvolers in the 
wings ; the air flow is controlled from the interior by the 
pilot. The cockpit has a sliding roof of transparent plastic 
material, which can be opened or closed to any extent 
desired by winding a handle. It is also fitted with a quick 
release to ensure instantaneous opening in case of 
emergency. The windscreen is fitted with a wiper and in 
the event of it becoming misted by heat within the 


THE BRISTOL 138 HIGH-ALTITUDE MONOPLANE 


it should attain its service ceiling of 54,000ft., at which 
height its rate of climb would be 100ft. per minute. The 
aircraft takes off in about 120 yards and its level speed 
near the ground, taking 400 H.P., from the engine, is about 
123 m.p.h. The consumption of petrol is about 35 gallons 
in 65 minutes, by which time the ceiling of something 
over 54,000ft. should be reached. 

The revolutions of the engine increase from about 1440 
at ground level to about 2590 between 45,000ft. and 
55,000ft. The maximum angle of climb is estimated to 
be 8 deg., so that to reach an altitude of between 54,000ft. 
and 55,000ft. the pilot will have to fly about 100 miles. 


SprecraL High ALtrrupDE PRESSURE SvutIr. 


At heights above 43,000ft. it is necessary to resort to 
some means of artificially inereasing the pressure in the 
lungs and the system of supplying pure oxygen alone 
through a simple face mask in altitude flights below this 
level cannot therefore be employed. The pilot’s sealed 
suit produced by Siebe, Gorman and Co., which is based 
upon the work of the late Professor J. S. Haldane, F.R.S., 
and Sir Robert Davis, in conjunction with the Air Ministry, 
has been developed to meet this essential condition. The 
suit is inflated to a pressure adequate to sustain life at any 
altitude. In such a suit individuals, including Squadron- 
Leader Swain, have been taken in the low-pressure chamber, 
at Farnborough to an “ altitude” of 80,000ft. without 
undue discomfort. Wearing the suit at lower altitudes 
they have piloted aircraft in flight with satisfactory vision 
and control. The suit is made of rubberised fabric, fitted 
with a helmet of the same material with a large curved 
double window. The suit is made in two pieces, a pipe clip 
type of joint being made around the waist. A panel is 
incorporated in the helmet to enable the occupant to free 
his head quickly in an emergency. The breathing circuit 
is of the familiar closed type. Oxygen is fed into the 
circuit at the requisite rate, the oxygen jet being the 
driving element in a small injector which produces a rapid 
circulation of gas round the system. From the injector the 
gas passes through a flexible tube entering the helmet on 
the right-hand side of the face and passing across the face 
to an outlet on the left. The gas now containing the 
exhaled breath passes down the flexible tube to a canister 
containing chemicals which absorb the carbon dioxide and 
moisture from the exhaled breath ; it then issues from the 
canister outlet as pure oxygen to be re-circulated through 
the system. The n accessories, such as the 
inflation and deflation controls and gauges for registering 
the pressure in the oxygen cylinders and in the suit, are pro- 
vided in convenient positions for operation and inspection 
during flight. 

SpeciaL IystruMErtTs FoR RECORD DETERMINATION. 


The special instruments fitted to the aircraft, in accord- 
ance with the requirements of the Fédération Aéronautique 
International for aircraft attempting the altitude record, 
are barothermographs, that is, instruments recording 
atmospheric pressure and temperature. Two of these 
barothermographs, made at the Royal Aircraft Establish- 
ment, are carried in the wings of the aircraft and are 


may know his height. The other instruments carried on 
the aircraft are all of standard types. : 


FuEL AND Or REQUIREMENTS. 


Owing to the peculiar atmospheric and engine con- 
ditions met with at extremely high altitudes, fuel and oil 
must have special properties which are not required for 
normal aviation purposes. For example, owing to the 
very high degree of supercharge required to maintain 
adequate engine power at very great heights a high mixture 
temperature is almost unavoidable. This is a condition 
tending very much to promote detonation, and a high 
anti-knock value is therefore one of the chief requirements 
of the fuel. Again, owing to the importance of keeping 
the loaded weight of the aircraft as low as possible, the 
fuel consumption must be low and the fuel must therefore 
have a high calorific value. The very low atmospheric 
pressures and temperatures met with at these high alti- 
tudes are among the other factors which must be con- 
sidered when “ designing ”’ a fuel for an altitude record 
flight. With the experience gained from previous record 
flights and after a considerable amount of experimental 
work in the laboratory and on the test bed a fuel known 
as §.A.F.4 was finally chosen for the present attempt. 
S.A.F.4 was developed from the standard grade of Shell 
ethyl aviation petrol 100 octane and is chiefly remarkable 
for its anti-knock value, which exceeds that of pure iso- 
octane by a considerable margin. With regard to the oil, 
here again atmospheric and engine conditions make peculiar 
demands on the oil, and as a result of further engine and 
laboratory work a standard grade of Shell aviation oil 
was chosen as best complying with the special require- 
ments of a flight of this sort. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-strest, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 





SHORT LINK WROUGHT IRON CRANE CHAIN. 


394—1936. This specification, first issued in 1930, 
has recently been revised. Two important changes have 
been made in the specified requirements. The first is 
that the elongation under test load for the “ Special” 
quality has been increased and the second is that all 
testing and examination is now specified to be carried out 
at a public test house licensed by the Board of Trade 
(commonly known as Lloyds Proving House). The 
inclusion of these new provisions (which are concurred in 
by the trade) should be of material benefit to the user by 
ensuring that the ‘‘ Special” quality is made from 
‘special’ iron and by giving him the additional safe- 
guard that the chain is certified as being in compliance 
with the specified tests by an independent authority. In 








cockpit or frosted by cold without, the pilot can see out- 
side through the open roof. As another indication of the 





supported: on springs to insulate them from engine 


other respects the specification remains unaltered. 
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The Iron and 


VISITS AND 


No. 


FTER Siegfried had been murdered by Hagen, 
tA. the servant of King Gunther, for the sake of the 
Nibelungen gold, that treasure, so the legend relates, 
was sunk deeply beneath the swift-flowing waters of 
the Rhine, lest future strife should arise out of further 
manifestations of human greed. In that distant age 
there fell upon the Nibelungs a terrible retribution 
for the death of Siegfried. But later generations, still 


perhaps, seeking the Nibelungen hoard, have found 





SCHIESS - DEFRIES—ERECTING SHOP 


in the river Rhine itself a treasure of far greater 
value than that which dwarf Alberich guarded so 
jealously. It is no wonder that Father Rhine, who 
bears trading vessels on his swift waters, and carries 
them far from the oceans to the industrial towns upon 
his banks has become a god—and surely one, to judge 
from his statues, half-brother to the immortal bene- 
volent Neptune! At Diisseldorf-am-Rhein, in the 
midst of this the great industrial area of Germany, 
the Iron and Steel Institute held its Annual Meeting 
this year, and the members found the modern German 
as hospitable to his guests as any of his forebears 
famed though they were for that quality. 

The journey was made on Sunday, September 20th, 
in fair cool weather, as good perhaps as could reason- 
ably be expected so late in the year. A special train 
had been engaged to carry the very large party from 
London to Dover, and at the latter harbour the 
** Prince Baudouin,”’ the newest vessel of the mail 
fleet plying between Dover and Ostend, was boarded. 
This ship was built by the Société Anonyme 
John Cockerill at Hoboken. She has a length of 
370ft. and a gross tonnage of about 3300. She is 
propelled by two twelve-cylinder 8500 8S.H.P. 
Cockerill-Sulzer oil engines, which give her a maxi- 
mum speed of more than 25 knots. Unlike certain 
other oil engine propelled vessels that have entered 
service in recent years, she is remarkably free of 
vibration. At Ostend another train, made up of 
luxury coaches, awaited the party and the journey 
was continued in the greatest comfort, troubled only 
by the difficulty of arriving at a clear understanding 
of the German currency regulations. The frontier 
was crossed at Aachen, and the train pulled into 
Diisseldorf shortly before midnight. 

On the following morning the secretary’s office was 
opened in the Stadtische Tonhalle for the issue of 
tickets, badges, &c. In the very fine and lofty meeting 
hall of the building, the Institute was officially wel- 
comed to the city by Dr. Fritz Springorum, Chairman 
of the Reception Committee, and by the Ober- 
burgermeister of Diisseldorf, Dr. H. Wagenfiihr. In 
the absence of the President, Sir Harold Carpenter, 
unfortunately detained in England by ill-health, Mr. 
James Henderson replied for the Institute and was 
later asked by Dr. Springorum to take the chair. 

It is not the intention of this article to report the 








Steel Institute. 


EXCURSIONS. 
z 


proceedings at the technical meetings of the Institute, 
which were held on the Monday and Tuesday morn- 
ingsand are dealt with in an article beginning elsewhere 
in this issue. We passon therefore to the otherdoings of 
the members. The first object of a very large number 
at the conclusion of the Monday meeting was to 
become better acquainted with the city. Diisseldorf, 
despite the fact that it is situated in the heart of a 
highly industrialised district, and contains within 


IN DUSSELDORF WORKS 


its own outer boundaries several important factories, 
yet manages to remain a clean and airy city. Its 
streets are wide and well laid out, and its buildings, 
modern and ancient, are expressive of the traditions 
and importance of the place. Diisseldorf is the 
ancient capital of the “* Bergisches Land,” and 
despite the growth in modern times of the surround- 





ing industrial areas, it can never entirely forget that 
here, on the threshhold of the Lower Rhine, great 
princes have been proud to hold their courts. In the 
new Bahnhof, now nearly completed, the city has 
a modern building with a magnificently proportioned 
reception hall and booking office expressing to those 
newly arrived the progressive character of the 
inhabitants. The Konigsalle, well named, must be 
one of the most charming streets in all Germany. 
It is a double road, the two parts being separated 
by an ornamental water sunk below the level of the 
ground and crossed at frequent intervals by bridges. 
Chestnut trees give a grateful shade in summer, and 
at night the brilliantly lighted shops attract a gay 
crowd of promenaders. The old town, too, still 
remains. It is situated close by the Rhine, roughly 
between the river and the Konigsalle and old narrow 
streets and many ancient houses, the great market 
square and an old Rathaus are to be found there. 

But little time was available for obtaining more 
than a passing acquaintance with the city, for on 
Tuesday the meetings of the Institute at the Tonhalle 
were concluded, and the visits and excursions began. 
On Monday night, however, the members were the 
guests at a reception and banquet in the Tonhalle, 
at which Dr. Springorum took the chair. This was 
a most enjoyable function, at which the German 
engineers and their English guests began an acquaint- 
anceship which blossomed to esteem and friendship 
before the sad day of departure arrived. 


Scuress-DEFRIES. 


On Tuesday afternoon a number of excursions had 
been arranged, and we chose to join that to Schiess- 
Defries. It was in 1866, just seventy years ago, that 
Ernst Schiess founded a works which was soon to 
attain notability as a machine factory. After the 
first early doubtful struggles the firm prospered and 
in 1906 the private company was converted into the 
Ernst Schiess Workzeugmaschinenfabrik Aktien- 
gesellschaft. Another change of name occurred 
during the war years, and finally in 1925 a fusion 
took place with Defrieswerke Aktiengesellschaft, 
which had been founded in 1899 as de Fries and 
Co. A.-G., and the firm attained its present title, 
Schiess-Defries A.-G. 

The firm is best known, in this country at least, for 
the production of machine tools of peculiarly large 
size. Such tools are, of course, manufactured only 
against special orders and they are made up to sizes 
limited only by the transport facilities available. We 
need not, we believe, describe any typical product 
here, as frequent references to the firm have been 
made in THE ENGINEER, particularly in connection 
with the Leipzig Fair. In addition to very large 
machines the firm also produces tools of medium and 
small size of many descriptions, including lathes of 
various types, boring and milling machines, wedge 
slotting machines, and horizontal forging machines. 

Owing to the fact that the factory still occupies 
the original site which has now become surrounded 
by houses, it is somewhat cramped for space and 
some of the shops do not give the same external air 
of efficiency that more modern ones can give. This 
disadvantage is one that we are well acquainted with 
in this country. Nevertheless, during the years 1923 
and 1924 some very fine new shops were built and 
are illustrated herewith and much reconstruction of 
older shops were carried out. 

As is unfortunately only too usual on the visits of 


MASCHINENFABRIK SACK—VIEW IN ERECTING SHOP 
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large institutions to works, the programme left the 
party a time so limited that it was necessary to confine 
attention only to a very few especially interest- 
ing machines or processes. One of the first matters 
to draw forth remark was the existence and use in 
one of the older shops of a planer made early in the 
present century with a table length of no less than 
12m. This table runs on a bed composed of two flat 
ways with an adjustable wearing surface on each 
side. In another part of the shops there was to be 
seen fitted to a vertical boring machine a tool pressure 
measuring device similar to that exhibited at the last 
Leipzig Fair. The device operates electrically and is 
connected to a control desk on which are mounted two 
indicator lights, an ammeter, and a control switch. 
It is so designed and connected that should the 
pressure on the tool exceed a predetermined maxi- 
mum. the feed is automatically put out of action either 
temporarily or permanently according to the position 
of the control switch. Glowing of a red light indicates 
to the machine operator what has happened. If 
necessary, the device can be arranged to stop the 
rotation of the work also. It was pointed out to us 
that by the use of such a tool-protecting device 
modern carbide and alloy high-speed cutting tools 
can be used without fear of damage at the very limits 
of their capacity. For should hard spots be encoun- 
tered or should the tool grow blunt, the feed will be 
temporarily or permanently cut out of action. 

Among the special machines passing through the 
shops our attention was particularly attracted to a 
planing machine under manufacture for a locomotive 
shop. With the object of saving space the bed and 
table are cast in one and remain stationary while the 
tools are carried in two independent boxes which 
traverse along the sides of the bed. Another interest- 
ing tool was a vertical boring mill with a maximum 
turning diameter of 40m. This machine is to have 
two separate tables concentric with one another and 
capable of being driven either as one or independently. 
Each table runs on its own V ways and we understood 





of the Schiess-Defries ironfoundry, where many a.| receivers. 


In this way the melting zone is maintained 


very heavy casting has been made, as it weighed no | always at the same level, and a more close control of 
This enormous piece was to be seen | temperature and composition 


less than 85 tons. 


can be exercised. 





SCHIESS - DEFRIES—MACHINE SHOP AT DUSSELDORF WORKS 


undergoing machining in a duplex horizontal boring 


mill. 


Exceptionally fine castings are produced in the 


firm’s foundry. 


Three cupolas, each of about 30 tons 


Nothing of exceptional interest was observed during 
the rapid survey of this shop that was all that time 
would allow, though it may be mentioned that much 
of the moulding is done in the foundry floor on account 





MANNESMANNROHREN - WERKE—MANUFACTURE OF GAS CYLINDERS. CHARGING A THOMAS CONVERTER AND MANUFACTURE OF TUBE COILS 


that the outer table and its ways were to be machined | capacity, are used for melting purposes. 
The casting for the | all of that type in which the metal as it melts flows 


from the finished inner table. 


They are 


cross beam for this machine taxed the powers even | out of the cupola in a continuous stream into tilting 





MASCHINENFABRIK SACK—MACHINING WITH 





PORTABLE TOOLS 








of the very large sizes and weights. Many of the men 
in this foundry have served the firm for twenty-five 
years or more, and much depends on their skill and 
experience in dealing with the moulds for very large 
castings. 

In the medium machine shop the most notable 
process was that carried out by a Wandere-Werke 
spline-shaft hobbing machine. The hob has cutters 
formed upon it and arranged in a helix around it, 
and it is carried in the machine on a vertical or nearly 
vertical spindle. The axis of the work is horizontal, 
and it rotates very slowly and at the same time 
traverses past the hob, which is, of course, rotating 
rapidly. In connection with hobbing, it may be 
mentioned that the firm has a fully equipped gear- 
cutting and gear-hobbing bay for the production of 
the gears used in its other manufactures. 

In conversation over a glass of wine just before the 
conclusion of the visit, we learnt that the firm 
employs over 2000 persons. Three shifts are worked 
daily, and the oncoming shift arrives a quarter of an 
hour before thé outgoing shift leaves. Each shift 
works forty-eight hours per week. Even allowing 
for the effect of this intensive production, the firm, 
so we were told, has sufficient orders and work in 
hand to keep it operating at full capacity for two years. 


OrHER Works. 

Among other works visited by the different parties 
on Tuesday afternoon were the Mannesmannréhren- 
Werke at Diisseldorf-Rath, and the Maschinenfabrik 
Sack, also at Diisseldorf-Rath. The original basis 
of the first-named company’s activities was the 
manufacture of seamless steel tubes by the process 
invented by Max and Reinhard Mannesmann. But the 
convern has since acquired its own sources of supply of 
ore, steel, and coal. Nowadays, besides tubes, 
plates and sections are produced. Some of these 
products are supplied in finished or semi-finished 
condition as steel gas-containing cylinders, vats, 
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ship’s masts, boiler drums, &c. The combine’s steel 
works, the Heimrich-Bierwes-Hutte, are situated at 
Duisburg-Huckingen, and basic Bessemer, open- 
hearth, and electric steel are produced there. Three 
photographs reproduced are illustrative of the work 
carried out. 

The Maschinenfabrik Sack was established rather 
more than thirty-five years ago, and manufactures 
heavy and light rolling mills of all types, together with 
auxiliary machinery, such as shears, straightening 





presses, &c. Some of the individual parts for very 
large mills weigh up to 100 tons, and, as will be seen 
from the photographs reproduced, extensive use is 
made of portable tools to carry out the machining of 
these very large parts. This tendency, where very 
large and heavy parts are under manufacture, of 
bringing the tool to the work rather than the work 
to the tool was also observable at Schiess-Defries 
A.-G. 
(To be continued.) 








Letters to. 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


———--— 


RAILWAY ELECTRIFICATION. 


Sir,—May I be permitted to comment very briefly upon 
the interesting letter of Mr. K. H. Johnston, appearing in 
your issue of September 11th ? 

Here the essential suburban nature of British railways 
is referred to and on the assumption that electric traction 
is most appropriate for such routes, attention is drawn to 
the fact that 60 per cent. of the distance from London to 
Carlisle may be classed as suburban and therefore suitable 
for electrification. Mr. Johnston regards the operation 
by steam of the remaining 40 per cent. as akin to having 
a bridge “ with cantilevers of steel and connecting spans 
of cast iron” from which statement the reader is led to 
infer the desirability of converting the whole stretch to 
electrical working. I consider, however, that the problem 
is of a considerably more complicated nature. 

Suburban electrification in Britain has, up to the 
present, been confined to passenger services only, and then 
generally on routes serving residential areas carrying 
little freight traffic. In industrial and populous districts, 
however, the movement of freight is of primary importance 
to the railways, since it possesses the greater value as a 
revenue earner, so that if the lines were electrified and the 
density of the passenger services increased it follows that 
the operation of freight and coal trains would become 
increasingly difficult over the congested roads. 

Therefore a system of traction suited only to one function 
may not be the most economical from the point of view of 
the railway, and in most industrial districts in the North 
and Midlands there is extreme reluctance to proceed with 
electrification of suburban lines for passenger traffic only. 
To exemplify one may cite the case of the Southern Rail- 
way, which is the only major system in Britain possessing 
more than a negligible mileage of route electrified. 

Examination of the traffic return figures for this railway 
during recent years reveals that, whilst the gross receipts 
from passengers have increased, these have invariably 
been offset by unsatisfactory returns from the haulage 
of freight and coal. For instance, last year the receipts 
derived from the latter source were down by about 4 per 
cent. compared with 1934, and it can only be concluded 
that owing to the difficulty of working freight trains 
through the congested electrified areas a proportion of 
this class of traffic has been diverted from and lost to the 
railway. 

If this be the case with the Southern, which is mainly a 
passenger-carrying line, how much more serious would be 
the position of the remaining three railway systems which 
depend upon goods traffic for the bulk of their revenue. 

In conclusion, I wish to draw attention to the paragraph 
in Mr. Johnston’s letter dealing with the proposed Man- 
chester-Sheffield electrification scheme of the L.N.E.R. 

Mr. Johnston quotes the ‘‘ Proceedings ”’ of the Institu- 
tion of Civil Engineers as stating that this scheme is 
officially estimated to yield a return of 15} per cent. on the 
additional outlay. If such be the case, then one is entitled 
to ask why it has been deemed necessary to seek Govern- 
ment aid and guarantee for the work ? 

I may add, however, that the official optimistic forecast 
is by no means generally held as correct in responsible 
quarters. B. RIcHARDSON. 

Newcastle-upon-Tyne, September 24th. 


LOCOMOTIVE TESTS. 


Srr,—After having read with great interest your editorial 
of September 25th, 1936, I wondered if you would allow 
me to put down views on this subject rather different from 
your own. 

It would appear that you consider the most effective 
method of testing locomotives to be the one adopted by 
Mr. Stanier. This method might be summarised as 
follows :—A new locomotive is tried out under various 
normal conditions of service, a dynamometer car with 
suitable scientific equipment being included in the train, so 
as to be able to determine both the maximum capacity of 
the locomotive and also how the locomotive can be run to 
attain maximum efficiency in service. Furthermore, with 
adequate scientific equipment on board, the losses incurred 
in the various component parts of the locomotive can be 
determined for any particular running condition. This 


will lead to a true appreciation of the merits of any new 
features of design. Finally, as Mr. Stanier points out, the 
decrease in capacity and the increases in the losses from 
the various component parts of the locomotive can be 
determined by a few tests repeated after known periods 
of service. 





It should be noted that, by Mr. Stanier’s method of | 


testing, the economic loading of a locomotive and the way 
in which it should be driven to attain maximum economic 
efficiency are quickly determined. It is then the business 
of the operating staff to see that these desiderata are 
attained by all locomotives of similar type in service. 

In your leading article you state that two other methods 


of testing locomotives will have an economic sphere of 


usefulness in the future. This statement would seem to be 
seriously open to question. 

The second method of testing, which you consider and 
which you denote as the ‘* Continental’ method, consists 
of long runs on the track at various constant speeds and 
draw-bar pulls. The direct cost of this method must 
undoubtedly be much higher than that of Mr. Stanier’s 
method ; and, provided that the “‘ scientific equipment ” 
used in the latter method is adequate, it would appear that 
no additional information can be obtained from the former 
method. 

The third method of testing, which you consider, is 
the ‘“‘ Locomotive Testing Station,’’ where full-size loco- 
motives can be tested at any speed and draw-bar pull on 
a fixed test block. The direct cost of this method of 
testing is probably even greater than that of the second 
method. Also, you admit that certain of the conditions 
of test do not represent conditions in service. Yet you 
state that, owing to the greater accuracy obtainable from 
“scientific measurements” taken in the laboratory, 
instead of on the track, the use of “ Locomotive Testing 
Stations ’ will increase in the future. It would seem, 
however, that no information of any economic importance 
could be obtained from the ‘‘ Locomotive Testing Station ” 
which could not be obtained at far less cost by Mr. Stanier’s 
method, always provided that the instruments used in 
Mr. Stanier’s method are the best possible. 

In conclusion, it would appear that money would be 
spent far more effectively by building, and by testing by 
Mr. Stanier’s method, locomotives of really novel and 
progressive design, rather than by the installation and use 
of ‘* Locomotive Testing Stations.” A. H. Warrtna. 

Billingham, September 28th. 





ROAD ACCIDENTS. 
Srr,—May I point out that Mr. H. L. Burton’s graph, 


which you publish to-day, does not seem to bear out his 
contention that the improved accident figures for 1935 
were caused by the introduction of the speed limit ? 

The decrease begins in January and reaches a minimum 
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about the end of February, before the limit had been 
imposed, and soon afterwards begins to rise again. In 
my opinion, the real cause was greater care on the part 
of all classes of road users, brought about by the focusing 
of so much public attention on accidents and their causes. 
Bournemouth, September 25th. J.C. G. Mrzzs. 


SCIENCE AND SOCIETY. 


Srr,—The thanks of engineers are due to Mr. P. R. 
Masson for voicing what is in the minds of many of us and 
to you for publishing his letter. 

As a body, engineers in general, unlike lawyers, 
politicians, and economists, are not given to putting their 
case with eloquence, their energies being engaged in doing 
real things and standing or falling by them. 

The question is why the material plenty that engineers 
with scientists have made possible to mankind is not fully 
used and why, despite this potential plenty, we live in a 


system of money and finance based on the conquered age 
of searcity. 

This state of things cannot be debited to engineers; 
it would appear that it is due to artificial causes involved 
by erroneous prevision on the part of economists and of 
the money and finance system with the consequent failure 
of distribution. 

The restrictions on production and the forced ineffi- 
ciency of the industrial use of the power age conferred on 
humanity by science, as well as the actual destruction of 
| production going on, appear to be designed to negative the 
| beneficial work of science and engineering. 

And by whose behest ? 

Engineers as a body surely cannot be accused of a desire 
to strangle the child of their efforts, so we may look else- 
where for the culprit. : 

Politicians who are obliged to take their cue from finance 





are not strong enough or united enough to effect these 

things. One is driven to ask whether the trouble is not 
froroon financial; it is certainly not due to shortage of 
| real things. 

If our system denies us the fruits of science, then it is 
weak to accuse science and better to study the logic of the 
finance system which controls us. Engineers are not the 
| least capable section of society to do this, yet their efforts 
are disparaged by the professional economists as ‘ blue 





print ”’ efforts. 

After all, prison reform did not come from professional 
prison officials, and there is hope that engineers, not being 
prejudiced by academic training in the pseudo science of 
economics, may yet be of service in locating the faults and 
making the gifts of science to humanity effective. 

Only when finance and money take their true place as 
servants of humanity instead of masters will the full flower 
of the results of science and engineering be enjoyed. 

Carmyle, September 27th. CHarLes H, WRIGHT. 


SUBJECT INDEXES. 


Srr,—On returning to London, my attention has been 
drawn to the letter from Mr. 8. H. Sanders in your issue 
of August 20th. My article in the previous number was 
intended to show how the use of the decimal classification 
benefits the user, by providing an instant and easily used 
key to the subject matter. Your correspondent has mis- 
read the article. The entry he quotes, 621.187.131.018.2, 
Pumps, Feed-water, Efficiency, is not to be printed. It 
occurs in the reversed alphabetical index, which is used 
by the compiler in preparing the printed alphabetical 
index to the decimal numbers used in the volume. 

If Mr. Sanders will refer to a paper by Professor A. F.C. 
Pollard and myself, in the “ Proceedings ” of the Seventh 
Annual Conference of the Association of Special Libraries 
and Information Bureaux, 1930, he will find a full dis- 
cussion of the inadequacy of the alphabetical subject 
index, in which the great ‘‘ Engineering Index ’’ is dealt 
with. He will see in that paper, also, how the idea of 
alphabetical arrangement is’ incompatible with that of 
logical subdivision. 

Finally, I do not think that most of your readers would 
be willing to subscribe to the statement that, for ordinary 
purposes, the international aspect of engineering is of no 
consequence. 8S. C. Braprorp. 

London, September 23rd. 








Brake PERFORMANCE IN PractTIceE._—-We have received 
from Morgan Crossley and Co., Ltd., of Tenoid Works, 
Manchester, a booklet entitled ‘‘ Brake Performance in 
Practice.” It contains descriptive matter and details 
of practical tests of brake lining applied to a commercial 
vehicle operating under severe conditions, and also a 
public service vehicle operating under city conditions. 
In addition, particulars are given of the Morgan-Loewen- 
thal brake efficiency graph, and a chapter has been 
devoted to brief mathematical considerations of brakes 
and braking, numerous useful formule being included. 
The object of this booklet, the firm informs us, is to pass 
on to the public, and all those connected with the design 
and maintenance of brakes, data collected under practical 
present-day conditions. Copies of this booklet are, we 
understand, supplied free on request. 


Wuitworts Socrety SUMMER Meetine.—The Summer 
Meeting of the Whitworth Society was held this year on 
September 16th and 17th on Tyneside. It began with a 
dinner at the Royal Station Hotel, Newcastle, where, in 
the regrettable absence through indisposition of the Pre- 
sident of the Society, Professor E. G. Coker, F.R.S., the 
chair was taken by Mr. Charles Day, Past-President. 
After the dinner Mr. Day inducted the President for 
1936-37, Sir Henry Japp, M. Inst. C.E., into the chair. 
The programme on the second day was a full one. The 
members embarked on the “Sir William Stephenson,” 
kindly placed at their disposal by the Tyne Improvement 
Commission, and after journeying upstream to inspect the 
five Newcastle bridges, the vessel proceeded downstream 
to Wallsend, where the party landed for a visit to the 
works of the North-Eastern Marine Engineering Company, 
Ltd. There the members saw some new triple-expansion 
reciprocating steam engines, employing poppet valves on 
the H.P. and I.P. cylinders, and using highly superheated 
steam with heat interchanges between expansions, and 
also some new single-acting oil engines fitted with exhaust- 
turbo superchargers. Thereafter the members re-embarked 
and proceeded down river to North Shields, completing 
an inspection of some 12 miles of river front. The journey 
was continued from North Shields by motor coach, vid 
Tynemouth and Cullercoats to Whitley Bay. After lunch 
the party returned by road to Newcastle for a visit to the 
works of Michell Bearings, Ltd., where the party was 














entertained to tea by the company. 
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Ir has been announced that the London Passenger 
Transport Board is to electrify the branch line between 
Chalfont and Chesham, on the Metropolitan line. 


THE approaching retirement is announced of Sir George 
McLaren Brown, the European general manager of the 
Canadian Pacific Railway. He has completed nearly fifty 
years in the service of the company and has been in this 
country since 1908. 

FOURTEEN persons are reported to have been killed on 
September 23rd, when the rear of an electrically hauled 
express train from Lourdes to Avignon was run into by 
a following local train near Lourdes. The express train 
was at a standstill caused by a failure of the current. 


THE last section of the Cervena-Skala-Margecany Rail- 
way, in Czechoslovakia, has been opened for traffic. This 
is the second west to east route through the country and 
connects Prague with Bratislava vid Bauska Bystrica. 
Nine tunnels and a number of large viaducts had to be 
built for the line. 

On Monday, September 21st, when an L.M.S. Railway 
2-6-4 tank engine was drawing a train from Birmingham 
to Yarmouth, the coupled and intermediate coupled 
wheels left the track near Croft Station. From the time 
of derailment the train was pulled up in 950 yards, and 
it was found that the wheels, after tearing up the track 
for 800 yards, had regained the rails. The train was made 
up of six passenger coaches between two horse boxes. 


Wir a view to speeding up freight service the Great 
Western Railway has introduced a new mixed traffic 
locomotive. The new engines have a tractive effort of 
28,875 lb. and with tender ready for the run weigh 114 
tons. The first six engines, which are now in service, 
number 6800 to 6805, and are named “ Arlington Grange,” 
** Aylburton Grange,’’ “ Bampton Grange,” ‘‘ Buckle- 
bury Grange,” ‘‘ Brockington Grange,” and ‘“ Broughton 
Grange.” 

OrveErs to the value of about £100,000 are to be placed 
by the Manchester Corporation for the provision of trolly- 
buses to replace tramcars on the Ashton Old-road group of 
services. At a meeting of the Corporation Transport Com- 
mittee it was stated that from April Ist to September 5th 
this year receipts from trams decreased by £12,360 and 
passengers decreased by 1,137,600, whilst the revenue of 
the buses increased by £18,945 and the number of 
passengers by 3,692,600. 

One of the L.M.S. Railway’s ‘“ Princess Royal” class 
express engines, the largest and most powerful passenger 
type on the system, is to be named “Coronation ”’ in 
honour of the coronation of H.M. King Edward next May. 
The company is thus following the precedent established 
in 1911, when one of the London and North-Western 
Railway’s express engines then building at Crewe works 
was so named in honour of the coronation of T.M. King 
George V and Queen Mary. 

To relieve traffic congestion in New York, the President 
of the Borough of Manhattan will shortly apply for aid 
from the Public Works Administration for the construc- 
tion of a tunnel a mile long under the city. According 
to The Times correspondent, the tunnel will connect the 
nearly completed 38th-street vehicular tunnel under the 
Hudson River from Manhattan to New Jersey with a 
similar tunnel just begun from Manhattan to Long 
Island. _ The estimated cost of the projected tunnel is 
54 million pounds. 

On Thursday, September 24th, considerable delay was 
caused to the trains between Manchester and Sheffield, 
on the London and North-Eastern Railway, owing to an 
accident in Woodhead Tunnel. A goods train broke into 
two parts in the tunnel and the driver went on with the 
front part of the train, unaware of the separation. A 
following goods train collided with the stationary trucks 
and although no one was hurt the line was blocked. 
Twenty-four hours later, when the line was being relaid, 
there was a fall of rock and one man was killed and nine 
injured, 

In the estimates of expenditure on capital and better- 
ment works for the year ending March 31st, 1937, approved 
by the South African Parliament during the 1936 session, 
provision is made for many works of considerable import- 
ance. The total sum voted for the year, which will form a 
charge to loan and betterment funds, is £5,185,612, and 
is allocated as follows :—Construction of new lines, £54,445 ; 
new works on existing lines, £3,992,355; rolling stock, 
£170,935; road motor services, £36,276; harbours, 
£520,930 ; airways, £118,000; working capital, £42,671 ; 
unforeseen works, £250,000. 

Durine the past year in the United States 250 level 
crossings have been eliminated, 12 given signal protection, 
and 34 existing structures have been reconstructed to suit 
modern requirements. This work has entailed an expendi- 
ture of nearly 114 million dollars. At the end of August 
elimination or relocation work was in progress at 1093 
other crossings, 153 existing structures were being rebuilt, 
and signals were being installed at 33 crossings. The com- 
bined estimated cost of the work in .hand is over 110 
million dollars. In addition, over 30 million dollars have 
been appropriated for the elimination of 305 level 
crossings, the rebuilding of 45, and signal protection of 581. 


THE report of the Ministry of Transport on the accident 
which occurred on the London, Midland and Scottish 
Railway near Willesden Junction on May 29th last has 
been issued. The accident occurred when the 7.45 a.m. 
horse and passenger train from Euston to Carlisle was 
travelling at about 20 m.p.h. on the down slow line beyond 
Willesden. An upper door on a horse box opened and 
struck the third coach of the 7.38 a.m. Bletchley to Euston 
passenger train, which was travelling at some 60 m.p.h. 
on the up fast line. The side of one of the first-class com- 
partments was smashed, one passenger being killed and 
five slightly injured. The horse box was on a trial run 
after undergoing certain repairs, and all concerned were 
sure that nothing was wrong with the door, and that it was 
securely fixed before the train started. The inspecting 
officer concluded that, contrary to evidence, the door had 
not been properly secured, and was probably opened by 


Miscellanea. 





A NEw steel wire rope factory is being built at Ger- 
miston in South Africa. It is expected to begin produc- 
tion in six months. 

THE British Industries Fair buildings at Birmingham are 
to be extended by a further 12,000 square feet, bringing the 
borg indoor exhibiting space up to over 300,000 square 
‘eet. 

Wuar is said to be the largest block of stone ever 
quarried was recently broken away at Stoke Quarry, 
Grindleford. It measured 30ft. by 26ft. by 14ft. and 
weighed some 1200 tons. 

THE President of the American Federation of Labour 
recently said that the number of unemployed’ in the 
United States had dropped from about fourteen million in 
1935 to about ten million at the present time. 


THE report of the South African Government Mining 
Engineer says that during 1935 the mining industry spent 
£26,597,580 on stores and equipment. Of this amount, 
over four million pounds were spent on plant and 
machinery. 

Tue Australian Minister of Trade has announced that a 
plant, costing a million pounds, is to be established in 
Australia by the Armco Company of the United States, 
in conjunction with the Lysaght Company of Australia, 
for the manufacture of steel sheets for motor car bodies. 


WE learn that Sir William J. Larke has accepted the 
invitation of the Council to become President of the 
Junior Institution of Engineers, in succession to Sir Frank 
E. Smith, K.C.B. Sir William Larke will be inducted 
President at the inaugural meeting to be held on December 
llth at the Royal Society of Arts, and will then deliver 
his address. 

Durine the first five months of this year Canada 
produced nearly 69 million pounds of nickel. Canada 
produces more than 80 per cent. of the world’s supply of 
nickel, and most of it comes from the Sudbury, Ontario, 
area. There the International Nickel Company, which 
in 1929 completed a development programme that 
cost £10,000,000, is spending £2,500,000 this year on new 
smelters, new shafts, and on expansion generally. 


Ciams with regard to the production of ‘“ Buna” 
synthetic rubber in Germany are described as somewhat 
extravagant in their weekly rubber market bulletin by 
Symington and Wilson. It appears that from inquiries 
made by the firm the German synthetic product costs 
5 m. per kilogramme, equal at the current rate of exchange 
to 3s. 7d. per pound. Information received showed that 
tires made entirely of ‘‘ Buna” have not the necessary 
wear-resisting properties and last only for a very modest 
mileage ; neither can “‘ Buna ”’ be reclaimed. 


AT a recent Council meeting of the Institution of 
Automobile Engineers held in London, Dr. Robert Bosch, 
of Stuttgart, Germany, was elected an Honorary Member 
of the Institution in recognition of his eminent services 
on behalf of automobile engineering. The Certificate of 
Honorary Membership, together with a letter of con- 
gratulation from the President, Mr. A. J. Hancock, was 
presented to Dr. Bosch on September 23rd at Stuttgart 
by the Council’s representative, Mr. Es A. Watson. The 
occasion was a celebration, for it was the seventy-fifth 
birthday of Dr. Bosch, and 1936 marks the fiftieth year 
of the huge firm that bears his name. 


In order to speed up communication between their new 

service depot in London and their works and head offices 
in Stamford, Lines., Blackstone and Co., Ltd., the oil 
engine manufacturers, have installed a private teleprinter 
service, by means of which messages can be exc 
telegraphically between the two places in typewritten 
form. The Post Office reserves a private line for each client 
who installs a teleprinter. This line is available twenty- 
four hours a day if required, and all communications are 
secret. It is impossible to tap the line at any point. 
One of the features of the service is that a 
on either machine is reproduced simultaneously at both 
ends, so that both the sending and receiving offices have 
copies for record purposes. 
A PAMPHLET on Engineering in ‘“ Choice of Career” 
series has just been published by the Ministry of Labour. 
It is pointed out in it that new developments, which have 
been and still are proceeding*rapidly, are bound to introduce 
elements of risk as to prospects, but generally speaking 
progress and ultimate success depend upon individual 
initiative and capacity. The pamphlet covers a wide field 
and contains special sections devoted to such diverse 
branches as manufacturing or production engineering 
and naval architecture. The qualifications required, 
both personal and educational, the methods of entry into 
the profession (by apprenticeship, after teclinical college 
training, or after university training), the nature of the 
day-to-day work of the various branches, the scholarships, 
certificates, and diplomas obtainable, and, finally, the pay 
and prospects in each branch, are all clearly stated. The 
prospects for women in engineering are also dealt with. 
The price of the pamphlet is 6d. 


Tr is announced that the office of President of the World 
Power Conference has been assumed by Mr. William F. 
Durand, Chairman of the Third World Power Conference, 
in accordance with the Conference’s constitution, which 
states that the country in which a plenary meeting is held 
shall appoint the President, to serve till the next plenary 
meeting. We are also informed that Sir Harold Hartley 
has been re-elected Chairman of the International Execu- 
tive Council, to hold office until the next plenary meeting, 
and that the following have been elected Vice-Chairmen, 
to hold office for three years :—First Vice-Chairman, Mr. 
O. C. Merrill (U.S.A.), Director of the Third World Power 
Conference ; Second Vice-Chairman, Mr. G. J. T. Bakker 
(Netherlands), President of the Royal Netherlands Insti- 
tute of Engineers ; Chairman of the Netherlands National 
Committee of the World Power Conference ; Third Vice- 
Chairman, Dr. M. Kamo (Japan), Professor, Faculty of 
Engineering, Tokyo Imperial University; Chairman, 
Japanese National Committee of the World Power Con- 
ference. The Second Chemical Engineering Congress will 


be held in Berlin in 1940, by invitation of the German 





Air and Water. 





Work has begun on a scheme, costing over £26,000, for 
the improvement of Southwold Harbour. 

A SMALL emergency ianding ground at Jesi, in Italy, 
to be reconstructed and made into a new military air base. 
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Two large oil tankers of some 15,000 tons each have 
been ordered from Blohm and Voss by the German- 
American Petroleum Company, of Hamburg. 


THE new official tonnage figures of the ‘“‘ Normandie,’ 
following the alterations carried out, are given as gross 
tonnage 83,422-93, net tonnage 36,985-86 tons. 


Tue Australian Minister of Defence has announced that 
inter-capital air mails will begin in that country in 1937, 
and that about sixty new landing grounds are to be made. 


” 


Tse new French Line liner ‘“ Ville de Oran ”’ is shortly 
to be placed in service and with her speed of 21 knots will 
provide a faster passage than hitherto between France and 
North Africa. 


Tue statistics for August of Southampton Docks show 
an increase in the tonnage using the port. The number of 
ships inward amounted to 389 and outward 378, as com- 
pared with 333 inward and 341 outward for the same month 
in 1935. 


A NEw direct air service has been started between 
Belfast and Carlisle by the Blackpool and West Coast Air 
Services, Ltd. The service will operate three times weekly 
in each direction, providing connection to the Isle of Man, 
Liverpool, and Blackpool. 


Tue Air Ministry proposes to spend £61,000 for the pro- 
vision of additional accommodation for another bomber 
squadron at Bicester, Oxon. A new aerodrome is also being 
built at an estimated cost of £315,000 at Odiham, Basing- 
stoke, for the accommodation of two squadrons and a 
wing headquarters. 


Tue July report of the United States Bureau of Air Com- 
merce covered the operating results of twenty-one of the 
country’s twenty-two scheduled air lines. It showed 
that during the month 110,690 passengers were carried, 
6,024,518 miles were flown, and 70 per cent. of the avail- 
able seats were occupied. 


A NOTE in Flight says that the United States Senate Sub- 
Committee on Commerce has shown considerable interest 
in the development of “ flight-strips.’’ The strips are 
briefly described as flat areas, 1800ft. to 5000ft. long by 
140ft. to 170ft. wide, beside the main roads and are used 
for emergency landing grounds. 


THE Radio Conference of Seafaring Nations at the 
Hague has decided to recommend a new common wave- 
length of from 1900 m. to 2000 m. for wireless messages 
sent by ships. The present wave-length for ships, 1875 m., 
has proved liable to interference by the Dutch transmitting 
station at Kootwyk and-the Roumanian station at Bod. 


ArrcraFtT production in the United States showed a 
considerable increase during the first half of this year. 
During the first half of 1935 851 machines were produced, 
as compared with 1363 in the corresponding period this 
year. Of these latter machines, 764 were for domestic 
use, 407 for military use, and 192 for export. Of the civil 
machines, 656 were monoplanes and 108 biplanes. 


A REGULAR passenger air service across the Pacific 
between San Francisco and Manila is to open on Wednes- 
day, October 21st, according to an announcement by Pan 
American Airways. The journey of 8200 miles will take 
six days to complete with overnight stops. The four 
stopping places will be Honolulu, Midway Island, Wake 
Island, and Guam. Three Martin Clipper fiving boats 
will maintain the service. 


FrvE Italian airmen were killed and one injured when a 
large ‘‘ Savoia 81°’ bombing machine crashed at Civita 
Castellana, near Viterbo, on September 28th. On the 
same day a liner of the Italian National Airways crashed 
in the harbour at Benghazi, Tripoli, and the nine occupants 
were killed. The latter machine had developed engine 
trouble after taking off and struck the mast of a steamer 
in the harbour when returning to land. 


An article on the position of the French shipbuilding 
industry in a French journal is extensively quoted in the 
Journal of Commerce. It states that at present only one 
passenger liner is under construction in that country and 
that nearly all its liners are too slow and will be completely 
out of date within five years. Out of the three million tons 
comprising the French commercial fleet, one-third is over 
sixteen years old and can steam at less than 10 knots. 


A RECENT issue of the Imperial Airways Bulletin reviews 
the past ten years’ pro; of aircraft operation in 
Canada. There were thirty-nine licensed aircraft in 
Canada in 1925 and during that year they carried about 
half a million pounds of freight. In 1935 there were 400 
licensed machines and they carried over twenty-six 
million pounds of freight during the year. Amongst other 
duties aircraft are being used for preliminary mine survey- 
ing, aerial surveying for roadmaking and town planning, 
and forestry fire patrol. 


Tue classified list of the Liverpool Underwriters’ 
Association, giving the casualties of motor and steamships 
of 500 tons gross register and upwards, showed that during 
August there were nine total and 361 partial losses. Of 
the totally lost ships, two of 4284 tons were British, one 
of 1344 tons American, two of 11,451 tons French, one of 
4410 tons Greek, one of 955 tons Japanese, one of 581 tons 
Norwegian, and one of 859 tons of another country, 
making a total of nine vessels of 23,884 tons, compared 
with eight of 17,503 tons in August, 1935. 


A prrectTor of Lufthansa, Baron von Cablenz, recently 
said that the new Dornier flying boats being built for the 
North Atlantic mail service will have a greater range and 
be safer than those being experimented with in the South 
Atlantic. Another floating aerodrome is being built and 
one of these vessels will be stationed off New York and 
another at the Azores. The countries concerned have given 
Lufthansa permission to make twelve experimental flights 
up to July next year. Two of these flights have been made 








the draught of the two trains passing. 





National Committee. 


and two more will be made before the end of this year. 
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BRITISH ENGINEERS ABROAD. 


PURSUING a recently established practice, the 
“Old Centralians”’ will, on Thursday next, 
October 8th, hold a debate in the hall of the 
Students’ Union of the Imperial College. The 
subject on that occasion will be “The Future 
Prospects of Engineers Abroad,”’ and will be opened 
by a short address by Sir Alfred Chatterton, 
followed by notes from alumni of the Engineering 
College who are resident in foreign parts of the 
Empire and have personal knowledge of the pre- 
vailing conditions. Sir Alfred’s remarks and the 
notes have already been circulated to Old Cen- 
tralians, and a copy of them lies before us. For the 
moment the material is confidential, but we antici- 
pate that, as in the case of the debate on ‘‘ Educa- 
tion ” last year, they will be released, with a sum- 
mary of the discussion, and be published in the 
organ of the Old Students’ Association. But the 
questions raised are of such great importance to 
the engineering profession that we feel we shall be 
doing a service to the debate by alluding now to 
some of the points raised, and we trust we shall be 
forgiven by the authors if we abstract a sentence 
or two here and there from their notes. Whilst 
the accommodation in the Union is limited, we 
believe that the organisers would welcome the 
presence of men who, though not old students, 
could add usefully from their personal experience 
to the debate. 

Not many years ago the prospects for British 
engineers in the Dominions and Colonies were very 
good indeed. A great deal of work on railways 
roads, harbours, irrigation, and so on, was carried 
out by British contractors, often with British 
capital. Young men were sent out by the con- 
sultants or the contractors as resident engineers 
during construction and not infrequently remained 
permanently in the country. Furthermore, there 
were numerous industrial undertakings in which 
British engineers were eligible for permanent 
employment in greater or less technical appoint- 
ments. India, alone, took many men every year 


and was of such importance that a well-known 
college—Cooper’s 


Hill, 


closed long "\since—was 





established for the preparation of graduates for 
the P.W.D. This rosy state of affairs has changed 
or is rapidly changing all over the world. Not only 
is it difficult for British engineers to find employ- 
ment in foreign countries overseas, but even the 
Dominions and Colonies have set up bars to the 
employment of other than their own nationals. 
“The development of technical education in the 
Dominions, in the Colonies, and in India,” says 
Sir Alfred, ‘‘ now enables these countries to dis- 


:| pense almost completely with the employment of 


men from outside their own areas to undertake 
ordinary routine engineering work. . In future 
it is likely that only when special knowledge and 
experience is required will recourse be made to 
British engineers trained in this country.” This 
statement, which conveys a fact so well known that 
it hardly calls for confirmation, is reinforced by 
reports from the Argentine, India, and Egypt 
and the Sudan. ‘In the Argentine no engineer is 
allowed to practise on his own account unless he 
has graduated in, or has had his foreign qualifica- 
tion revalidated by, an Argentine University. 
For the latter further examinations have to be 
taken, and a fee in the neighbourhood of £250 is 
charged.”’ Similar conditions probably prevail 
in other South American countries. In India 
“The recruitment of engineers from the British 
Isles for the technical government services, such 
as the Public Works Department, the State Rail- 
ways, and the Indian Stores Department has 
practically ceased, and it is safe to say that in 
fifteen years’ time these services will be almost 
completely Indianised.’”’ The conditions in Egypt 
and the Sudan are similar, if not quite so bad. 
“In so far as the Government is concerned, one 
can predict that in the future foreigners will only 
be employed where specialised knowledge and expe- 
rience are required for a definite purpose of limited 
duration.... In private employ, salaried posi- 
tions may be found with the few large local con- 
tractors, and there are opportunities for con- 
sultants and for agents of foreign engineering 
firms.”” We have no doubt that: during the debate 
statements very much akin to these will be pre- 
sented with regard to Canada and South Africa, 
and probably Australia, New Zealand, and China. 

In view of this rather hopeless outlook for the 
employment of British engineers overseas familiar 
problems that arise in connection with such employ- 
ment would seem to be hardly worth much dis- 
cussion, but a good deal of attention will be given 
to them in the debate. One of the most distressing 
of these problems is the re-employment in Great 
Britain of engineers who have spent years abroad. 
Many men leave the Tropics for one reason and 
another between the ages of forty and fifty, or 
thereabouts, and believe that their experience is 
such that it will be welcomed here. That does not 
often happen. As a rule such men are out of touch 
with home affairs and the positions which they 
might have filled are already occupied. Moreover, 
they have reached an age when engagement for 
junior posts is extremely difficult to secure. The 
best advice that can be given to engineers abroad 
is to hold on to their jobs if they can until they 
have a competence upon which they can live in 
their retirement. That is not possible to all, and 
although in the course of a few years the problem 
may solve itself by the total non-employment of 
British engineers abroad, there is at the moment 
a very real and painful need for a practicable 
scheme for the reinstatement of such men. 
Whether one that will come before the Old 
Centralians next week can be so called is, we fear, 
open to doubt, but we shall say nothing about it 
until the debate has made the position clearer than 
it nowis. But this must be said : that the problem 
is not simply and solely that of the personal 
employment or re-employment of British engineers. 
There is a great deal more in it than that, as all 
who remember the influence which British engi- 
neers stationed abroad have had upon British 
trade at home will recognise. Any scheme, there- 
fore, which: may help to increase the number of 
British engineers in foreign parts, either by securing 
employment for them there or by ensuring their 
futures after retirement deserves the most earnest 
thought. 


Monetary Devaluation and Trade 


THE devaluation of the French franc has long 
been awaited as a necessary preliminary to world 
stabilisation and general trade recovery. Nothing 
could be done while rival monetary systems stood 
on the defensive and countries armed themselves 
with fiscal and restrictive measures against the 
importation of goods that either profited from 





low currency values or from dumping methods 


that destroyed the basis of normal trade relations. 
The tragedy of the situation lies in the nature 
of the conflict, which was prolonged by the 
insistence of gold countries on a stabilisation of 
sterling currencies before negotiations could be 
entered into for permanent trade agreements, 
and by the effect it had on strengthening the 
idea of self-sufficiency which has been carried to 
an extent which may change entirely the conditions 
of international trade in the future. Now that 
the imminence of a financial catastrophe in 
France has compelled the Government of that 
country to withdraw temporarily from the gold 
standard, in the sense that a margin for devalua- 
tion leaves the franc a controlled currency until 
a fixed rate can be settled upon, other gold 
countries associated with the franc have had to 
follow its lead. The Dutch embargo on gold 
exports, the Swiss devaluation, the Belgian 
resolve to support the franc, and the reported 
intention of Italy and Germany to examine the 
situation in the light of the collapse of the gold 
standard, leave an impression that the whole 
Continent may eventually fall into line with a 
general currency and commercial arrangement, 
which appears to be already envisaged by the 
co-operation of Great Britain, France, and the 
United States. 

Unpopular though the franc devaluation is 
in France, it has been forced upon the country 
by the Socialist reforms which have involved 
so huge an expenditure of money that there 
appeared to be no possibility of establishing a 
budget. The Government expected to release all 
the hoarded money by the offer of “ baby bonis,” 
which would have provided ample resources. 
But the nation failed to respond sufficiently to 
the appeal. There is no belief in the financial 
stability of the Socialist programme of public 
works, however much it may be regarded as 
indispensable in providing activity and pro- 
moting a feeling of confidence, and while the State 
must spend money to keep men employed, the 
complete upheaval of the social and industrial 
system has disorganised all private enterprise. 
For the time being the State can alone give any 
impulse to industrial activity, and it cannot find 
all the money required to carry on its work except 
by devaluation. An adjustment of the gold 
reserve to the new value will, it is said, produce 
a surplus that will cover the cost of the public 
works programme, which must be pushed on with 
vigour if a labour crisis is to be averted. Never- 
theless, the new state of things has disturbed 
the Socialist reforms which will have to be adapted 
to a possible higher level of living costs. When 
the franc was devalued in 1926 costs rose pro- 
portionately. There are many risks of upheaval 
that cause anxiety. For the protection of labour, 
wages were to have been based upon a sliding 
scale so that they would rise automatically with 
an advance in living costs. That would have caused 
the race for wage and price inflation to be per- 
petuated, every rise in wages having necessarily 
a tendency to add further to the cost of living. 
But the latest reports indicate that there will 
be no sliding scale. Labour trouble will be 
checked by a law suppressing “stay in” strikes 
and imposing the settlement of all disputes 
by arbitration, strikes only being authorised when 
arbitration fails. 

The agreement for the devaluation of French 
currency and a common control of the franc. 
dollar, and sterling, is linked up with an under- 
standing that something will be done to facilitate 
trade relations between the three countries con- 
cerned. This constitutes the groundwork of the 
French plan for permanent commercial treaties 
on a reciprocal basis with countries having 
stabilised currencies, and a maintenance of import 
quotas and restrictions in respect of countries 
that do not offer guarantees against dumping, 
or where the wage level is appreciably below that 
in France. If a commercial agreement is entered 
into by the three countries named the idea is to 
extend it to other countries where financial and 
economic conditions are similar. There are 
obviously serious difficulties to be overcome. 
As so many countries have laid themselves out 
to manufacture for their own needs there can be 
no return to the pre-war system of trading, 
but feeling has grown in France that the protection 
of industries created artificially has been overdone 
and that unless they can exist with a moderate 
tariff to equalise production costs they should be 
left to their fate. One difficulty lies in the fact 
that a devaluation of currency increases the 
cost of raw materials which have to be imported 








from foreign countries. The problem is com- 
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plicated and vast, for it means a reconstruction 
of the woeld economic system, and the French franc 
devaluation, effected in collaboration with Great 
Britain and the United States, implies the begin- 
ning of a solution in a manner that promises a 
fairly rapid advance in world trade. 








Obituary. 





SIR BRODIE HALDANE HENDERSON. 


Ir is with great regret that we have to place on 
record the death on Monday of this week September 
28th of Sir Brodie Haldane Henderson senior partner 
of Messrs. Livesey and Henderson consulting civil 
engineers and a Past-President of the Institution of 
Civil Engineers. Sir Brodie died at his home at 
Braughing, near Ware, Hertfordshire and was in 
his sixty-eighth year. 

Sir Brodie was born in 1869 and was the sixth 
son of Mr. George Henderson of Langholm, Dum- 
friesshire and a younger brother of the first Lord 
Faringdon. He was educated privately in England 
and Germany and later at King’s College and Owens 
College, Manchester. Following his scientific training 
he entered an engineer’s office in Westminster and 
later spent some years in the works of Beyer, Peacock 





Sir BRODIE HENDERSON 


and Co. Ltd., locomotive engineers, of Manchester. 
Subsequently he was engaged for a time on the con- 
struction of a railway through mountainous country 
in the South of Spain. On his return to England he 
entered the civil engineer’s department of the 
Lancashire and Yorkshire Railway. In January 
1891 he joined the firm of consulting civil engineers 
of which he later became the senior partner. _ 

His firm’s business brought him into intimate 
contact with railway, dock and harbour work in 
Latin America, Spain, China and Africa and par- 
ticularly with the railways of the Argentine for most 
of which Messrs. Livesey and Henderson act as 
consultants. A recent undertaking with which he 
was associated was the design of the Lower Zambesi 
railway bridge. This bridge claimed to be the 
longest in the world was completed in 1934 and has 
a total length of 11,650ft. It forms a vital link 
in the works connecting the Central Africa and 
Trans-Zambesi railways and was built by the Cleve- 
land Bridge and Engineering Company Ltd. It 
consists of thirty-three main and six approach spans 
supported on concrete piers. F 

During the war Sir Brodie served with distinction 
in the Royal Engineers as Deputy Director General 
of Transportation. In 1918 he was made a C.M.G. 
and in the following year was created a C.B. and pro- 
moted to K.C.M.G. In 1929 he was called upon to 
fill the office of President of the Institution of Civil 
Engineers in succession to Mr. E. F. C. Trench. In 
his presidential address he dealt mainly with some 
of the great civil engineering works which had been 
carried out, mainly by British enterprise, in the South 
American republics. In a manner which called 
forth the praise of many who heard his words he 
demonstrated the value of a wide general training 
to young engineers called upon to engage in new 


works in the less highly developed countries of the / 


world. 





; partner in his firm. 


| 
SIR WILLIAM WAGHORN. 
Brigadier-General Sir William Danvers Waghorn, 
R.E., a former President of the Indian Rail- 
| ways Board, died in France on September 15th 
last, at the age of sixty-nine. Born on July 5th, 
1867, he was commissioned in the Royal Engineers 
in 1887, and two years later joined the Indian Rail- 
way Establishment as Executive Engineer. He 
served in the Tochi Field Force of 1897-98, and went 
to South Africa in 1899 with the Indian contingent. 
There he was made Deputy Assistant Director of Rail- 
ways, & position he held throughout the war. On his 
return to India in 1908 he became Deputy Manager 
of the North-Western Railway of India. The years 
1911-12 saw him in Nigeria and on the Gold Coast 
engaged on railway work. He returned to India and 
became Agent of the Oudh and Rohilkhund Rail- 
way. On the outbreak of the war he was appointed 
Deputy Director of Railway Transport and Deputy 
Director of Railway Construction successively. For 
a time in 1916 he acted as Agent of the North- 
Western Railway of India. In 1917 he was appointed 
Chief Engineer of the XVII Corps on the Western 
Front, a position he held for some time after the 
Armistice, during the evacuation of the troops. 
On his return to India after the war he was elected 
to the Railway Board, where his services were required 
for the arranging of transport for the Afghan and the 
North-West Frontier campaigns. He was President 
of the Board for some three years before it was re- 
constituted under the Ackworth Committee reports, 
and during his presidency much was done to make up 
the grave deficiencies in equipment caused by the 
war. In 1923 Sir William Waghorn was knighted, 
and in the following year retired as a Brigadier- 
General. 





DR. D. SCHINDLER-HUBER. * 


The Swiss engineering industry has sustained a 
great loss by the death of Dr. D. Schindler-Huber, late 
chairman of the board of directors of the Ateliers de 
Construction Oerlikon, Switzerland, which occurred 
at Ziirich last week. Dr. Schindler was born in 1856, 
the son of an important silk manufacturer in Ziirich. 
Having received a thorough training in Switzerland 
and elsewhere, he became a member of the board of 
administration of the Oerlikon Company in 1894, 
under the direction of his father-in-law, Mr. P. E. 
Huber-Werdmuller, the founder of the firm. Two 
years later he took over control of the business side 
of the company, which he managed with such success 
that shortly afterwards he became an active director 
of the company. In 1911 he became chairman of the 
board, a position which he retained until 1935, and 
with the assistance of Dr. Behn-Eschenburg, as prin- 
cipal technical adviser, he was largely responsible for 
the growth and development of the Oerlikon Com- 
pany. Dr. Schindler-Huber was also chairman of 
Oerlikon, Ltd., of London. He held the rank of 
colonel in the Swiss Artillery, and his duties in this 
connection constituted practically his only relaxation 
from his arduous business life. Whilst keeping the 
Oerlikon Works thoroughly up to date in the matter 
of equipment and laying special stress on having a 
first-class staff, he never attempted to enlarge the 
factories to a greater extent than necessary to deal 
with the largest electrification schemes the firm was 
confronted with; at the same time, he kept the 
business within a compass permitting of his personal 
control. In addition to his work in the Oerlikon 
Company, Dr. Schindler was recognised in Switzer- 
land as a national economist, whose opinion was much 
respected. The tradition of the family is being 
carried on by his sons, two of whom are in the active 
management of the Ateliers de Construction Oerlikon. 








SIXTY YEARS AGO. 





A LEADING article in our issue of October 6th 1876 
reveals the fact that at that date some apprehension 
was being expressed by certain English manufacturers 
concerning the future of American competition. It 
had been known for several years that in a few foreign 
markets the popularity of British goods had been decreas- 
ing, and that we were being undersold or otherwise 
ousted by American producers. For example America 
had almost completely robbed us of the monopoly which we 
at one time enjoyed in the export of locks, pails, axes, 
spades and forks to Australia. As another example we 
mentioned the Sheffield bar-steel trade which, we said, 
was alleged to have been practically ruined by American 
competition. While it was admitted that the injury 
so far done was relatively small it was feared by some 
that in a very few years the destructive process would 
reach gigantic proportions. We argued that the power 
of American competition had been exaggerated and that 
certain of the effects ascribed to it had not always been 
attributed to their right cause. For instance, so we said, 
some good markets had been lost not because of American 
competition but because we did not send to them the 
goods which the consumers wanted while America did. 
A typical example of this kind, it seems, was offered 
by the trade in axes. The Americans, with their extended 
experience of the use of axes, had evolved a design which 
| was the best possible for felling timber in any country. 





Of his three sons one, Mr. Neil B. Henderson is a 
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The English manufacturer still persisted in making an 
imperfect tool which he considered to be the best. Again 
the decay of the Sheffield bar steel business was, we con- 
tended, to be ascribed not so much to American com- 
petition as to the fact that the old cementation process 
was almost played out and that the trade must have 
expired in any event in the course of a few years in face 
of the newer Bessemer and Siemens-Martin processes. 
Tt was said, we continued, that the people of the United 
States possessed greater ingenuity than those of this 
country, that they were better workmen, and that they 
showed more tact and business talent. There was in 
our view very little foundation for the first and second 
assertions. Not one of the great inventions of the age, 
with the single exception of the sewing machine, had 
originated in the United States. As for American work- 
manship it was in no respect better than our own. At 
the Philadelphia Centennial Exhibition while there was 
much of American make which was admirable there were 
also examples of workmanship which made the visitor 
stand appalled. Some of the locomotives exhibited 
workmanship which would disgrace a gang of apprentices. 
Under the third head alone did we find any serious cause 
for disquiet. It was undoubtedly true, we wrote, that 
the Americans excelled us both in the art of making 
things cheaply and of selling them when made. We had 
much to fear from the competition of Americans as 
business men. The American salesman was usually 
‘“* two or three hours ahead ” of our own countryman and 
was backed by a manufacturer who was always ready 
to supply promptly just what the consumer wanted or 
thought he wanted. We had, we concluded, far more to 
dread from our own supineness and want of enterprise 
than from American ingenuity or workmanship. 
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The British Waterworks Directory, with Statistical Tables, 
1936. Edited by G. P. Warner Terry. London: British 
Waterworks Association, Grand Buildings, Trafalgar- 
square, W.C.2. Price 21s. for members, 31s. 6d. for non- 
members.—The fifth edition of this directory contains 
detailed information relating to waterworks undertakings 
in Great Britain and Ireland and some of the British 
Dominions. The first part gives in alphabetical order the 
names of undertakings with particulars as to date of estab- 
lishment, names of officials, sources of supply, character 
of the water, charges, &c. The statistical section deals 
with sources of supply, filtration, distribution, analyses 
of accounts, charges, &c. Part II] gives chemical and 
bacteriological analyses of the various supplies. The 
fourth part of the book affords miscellaneous information 
on the various associations, committees, boards, and 
councils interested in water supply and other relevant 
matter on the subject. The extensive use made of the 
previous edition of this book proved its reliability and 
value to the industry, and the fact that the new edition 
deals with 372 more undertakings and contains over 200 
additional pages of information will make it an indis- 
pensable reference work to all concerned. 


Universal Directory of Railwgy Officials and Railway 
Year Book, 1936-37. London: The Directory Publishing 
Company, Ltd., 33, Tothill-street, S.W.1. Price 20s. net. 
—tThe information given in the new edition of this refer- 
ence book has been revised and extended. Amongst other 
things, a chronological list of outstanding events in railway 
history has been included. The number of pages devoted 
to British railway facts and figures has been increased, 
and the latest available figures entered in the statistical 
section. The tabulated information in connection with 
the electrification of main line railways has been 
revised, and the table of the world’s total railway mileage 
amended from official replies to a questionnaire. Brief 
descriptions are given of the chief railway systems of the 
world with the latest financial results. Like the pre- 
vious issues, the new edition of this book is completely 
up to date, and will prove invaluable to all connected with 


railways. 
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Kunerth, Ph.D. London: Chapman and Hall, Ltd., 11, 
Henrietta-street, W.C.2. Price 15s. net. 
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and H. C. Spencer.. London: Macmillan and Co., Ltd., 
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Crawford, M.Sc., Ph.D. London: Sir Isaac Pitman and 
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Electrical Laboratory Experiments. By V. Karapetofi, 
revised by B. C. Dennison. London: Chapman and Hall, 
Ltd., 11, Henrietta-street, W.C.2. Price 20s. net. 

The Safety in Mines Research Board’s Fourteenth Annual 
Report, 1935. London: His Majesty’s Stationery Office, 
Adastral House, Kingsway, W.C.2. Price 2s. net. 

Universal Directory of Railway Officials and Railway 
Year Book, 1936-37. London: Directory Publishing 
Company, Ltd., 33, Tothill-street, S.W.1. Price 20s. net. 
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The New Fulham Power Station. 


No I. 


( UR task of describing the new Fulham power 

station, officially opened on Saturday, September 
26th, by the Mayor of Fulham, Councillor 8. Vander- 
hook, J.P., is simplified by the fact that part of the 
plant, particularly the boiler-house equipment, was 
dealt with in our issues of December 14th and 2\Ist, 
1934, when the circumstances which led to the estab- 
lishment of the station were explained. It may be 
recalled that the generating plant will ultimately 
consist of five main turbo-alternator sets each of 
75,000 kVA (MCR) capacity, and one 15,000 kVA 
auxiliary set, but the first section of the station is 
equipped with two main machines and the house 
service machine, giving a total capacity of 165,000 


F 





workshop, with stores and boiler-house staff offices, 
adjoins the side of the boiler-house. The main coal 
store, and a jetty for unloading coal, have been 
provided on the up-river portion of the site. A lime- 
unloading, storing, and preparation plant, for use 
in connection with a sulphur-extraction plant, is 
situated adjacent to the main coal store. 

The buildings consist of a steel-frame structure, 
with steel stanchions carried upon a heavy concrete 
raft laid upon the London clay, which was found at 
about 20ft. below the surface. The walls are of brick, 
with stone bands filling the spaces between the main 
stanchions and carried upon steel beams at intervals. 
The two chimneys, which form a prominent landmark, 











kVA. A third main turbo-alternator is in the course 
of manufacture and will be erected shortly. Con- 
structional details of the main Metropolitan-Vickers 
sets were given in our issue of December 21st, 1934. 
At the top left-hand corner of page 352 we give 
a site plan of the station, in which the work included 
in the first section and an extension recently autho- 
rised is shown in full lines and the remainder in 
dotted lines. The old Fulham station shown in this 
plan is to be pulled down and the space is to be 
utilised for additional coal storage. On the same page 
are given a plan showing the plant lay-out and a 
section through the boiler-house, etc. There will 
ultimately be two boiler-houses parallel to each other 
and at right angles to the river, and there will be 





FIG. 2—FORCED DRAUGHT FAN 


four chimneys. A good idea of the present appearance 
of the station, both from the Townmead-road and 
from the river, can be gained from the upper illus- 
trations on page 348, while Fig. 1 shows the interior 
of the turbine-room. An auxiliary bay, containing 
boiler feed pumps, water tanks, auxiliary switchgear, 
evaporating and heating plant, lies between the boiler- 
house and the turbine-room. Another bay, contain- 
ing the pumping plant for condenser water supply, 
with administration offices above, and external 


transformer houses, lies between the turbine-room 
and Townmead-road. The main switchgear, which 
is divided into sections, is housed in separate build- 
ings, with a connecting bridge, containing the main 


FiG. 1—INTERIOR OF TURBINE ROOM 


are of reinforced concrete, and rise to a height of 
300ft. above ground level. They start from the roof 
of the feed pump bay, and are carried upon the 
building steelwork, with heavy steel grillages in the 
foundation raft. Mr. G. E. Baker, a member of the 
staff of the consulting engineers, Preece, Cardew and 
Rider, was responsible for the design of the buildings. 


COAL-HANDLING PLANT. 


Coal is brought to the station by the Council’s 
own fleet of three steam colliers. Each boat will 
carry a deadweight cargo of 2300 tons. A jetty, 
of reinforced concrete, 360ft. long, has been con- 
structed in the river, and two colliers can be unloaded 
at the same time. Three electric cranes are used, 
each lifting 34 tons of coal, which is automatically 
weighed before passing to the conveyor lines. A coal 
silo, holding 25,000 tons, has been constructed, and 
a second silo, of the same size, will be built as soon 
as the old power station has been dismantled. - The 
coal-handling plant was constructed and installed 
by the Mitchell Engineering Company. Duplicate 
belt conveyors, each dealing with up to 300 tons per 
hour, and carried in overhead gantries, have been 
erected between the jetty, the coal silo, and the 
boiler-house. Coal can be taken from the jetty 
direct to the boiler-house, or/and direct to the 
silo. It can also be taken from the silo to the 
boiler-house. When the station is completed some 
2200 tons of coal will be requried each day. Each 
pair of boilers has its own overhead coal bunker, 
holding 800 tons, from which the coal passes down 
to the stoker plant below. When the station is 
completed, and all the bunkers, with both coal 
silos, are full, there will be a reserve of about 56,000 
tons of coal, or about twenty-six days’ supply under 
full-load conditions. 

With the boilers we scarcely need deal, as they 
were fully described in our issue of December 14th, 
1934. It will suffice to say that there are six 
tri-drum Stirling units, each having an evaporative 
capacity of 260,000 lb. of water per hour at a 
gauge pressure of 625 lb. per square inch with 
the steam superheated to 850 deg. Fah. Two 
similar boilers are on order and will shortly be erected 
in No. 1 boiler-house, and when the station is extended 
a similar boiler-house will be built and equipped with 
similar plant. 

The high-pressure steam pipework has been 
designed, manufactured and erected by Aiton and Co., 





A 


control gear, between the switchgear houses, 








pipes, steam receivers, separators, traps, and the 
necessary accessories. 


ASH-HANDLING PLANT. 


The ash from the stokers is conveyed to a swirl 
pit at the south end of the boiler-house by the 
‘* Hydrojet ” system, which includes ash hoppers, 
sluiceways, and high-pressure pumps supplied by the 
Ash Company (London), Ltd. From the swirl pit 
onwards it is handled by equipment supplied by 
International Combustion, Ltd. This equipment 
consists of ash crusher, ash pumps, swirl pit, ferro- 
concrete bunkers, and conveyors for loading vessels 
at the wharf. As is well known, the “‘ Hydrojet ” 
is essentially an intermittent high-velocity sluicing 
system in which the ash is stored in specially designed 
hoppers, which, when full, are emptied one at a time 
into a horizontal sluiceway for conveyance to a 
central sump. The conveyance in the sluiceway is 
effected by means of high-velocity jets of water, 
spaced at appropriate intervals along the length of 








the sluice, and as the water pressure used is 100 Ib. 
per square inch, corresponding with an issuing velocity 
from the nozzles of over 120ft. per second, the 
carrying capacity of the sluiceway is high, and, more- 
over, it requires no slope, but is run horizontally. 
The system was described in the article on the Iron- 
bridge station appearing in our issue of August 26th, 
1932; in the article on the Barking station in our 
issue of February 2nd, 1934, and in the article on 








FiG. 3—BOILER); CONTROL PANEL 


the present station, published December 14th of the 
same year. 


Fans AND CoNTROL GEAR. 


In view of our previous description of the boiler 
plant we need only add a little concerning the fans, 
control equipment, and gas-washing plant, which was 
not previously described. Each boiler has two forced 
draught, two induced draught, and two secondary 
air fans, all electrically driven. The motors for the 
forced and induced draught fans supplied by Lanca- 
shire Dynamo and Crypto, Ltd., are “‘ Maxtorque ” 
squirrel-cage, two-speed machines, with a closed air 





Ltd., and{includes high pressure superheated steam 





circuit. 
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A feature of the motors driving these fans is that in 
each case the bed-plate has been extended to accom- 
modate the fan bearings, which are generally of the 
overhung type, and as the motors are of the closed 
air circuit type, the bed-plate also accommodates the 
motor cooling unit. The induced draught fan motors 
are rated at 185/105 B.H.P. at 730/500 r.p.m., and 
the forced draught motors (Fig. 2) at 105/43 B.H.P. 
at 980/730 r.p.m. ‘‘ Lancashire”? Fankuld 29 H.P. 
motors, running at 1440 r.p.m., drive the secondary 
air fans. The induced draught fans draw the gases 
from the exits of the sulphur-extraction plant 
described below, and pass them on to the chimneys. 
Each chimney has two flue entrances, and each flue 
takes the gases from two boilers. The fans and the 
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GENERAL LAY-OUT OF PLANT 


are electrically controlled from the boiler firing floor, 
where all the draught and pressure gauges, the steam 
flow and other instruments, supplied by Electroflo 
Meters Company are mounted on control pancis. 
The boiler outlet valves are electrically operated from 
the same panels. One of the boiler-house panels 
is shown in Fig. 3. 

Electrofio regulators have been installed for ,the 
automatic control of the forced draught fans. As the 
induced draught is varied manually in accordance 
with load changes, the regulators automatically 
readjust the forced draught and thus maintain 
the combustion chamber suction constant. Auto- 
matic-manual change-over switches are mounted on 


matically, as required. The fans are of the Howden 
variable vane type, and under manual control the 
variable vane position is altered as required through 
motor-driven actuators operated from push-button 
switches. The Electroflo regulators operate the same 
actuators when automatic control is in service 
through pneumatically operated contactors. The 
regulators consist of a sensitive diaphragm responding 
to the changes in combustion chamber suction and 
@ pneumatically operated servo system, which operates 
the contactors. 

Following modern practice, all of the recording 
and integrating instruments operating in series with 
the indicating instruments on the individual boiler 
control panels are situated in the boiler-house control 





the desk portion of the panel, thus permitting the 
forced draught to be regulated manually or auto- 





pumps of the sulphur extraction plant of each boiler 


room. A composite panel in this room serves 
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all eight boilers, and also the three main turbo- 
alternators and the house set. On the panel are 
also mounted the steam receiver pressure gauges. 
Electroflo Meters Company also supplied individual 
turbo-alternator control panels to the order of the 
Metropolitan-Vickers Electrical Company, Ltd., for 
Nos. 1, 2, and 3 main turbo-alternators, and to the 
order of the Brush Electrical Engineering Company, 
Ltd., for the house turbo-alternator set. These panels 
are of the four-sided, cubicle type, situated adjacent 
to the machines. 


GAS-WASHING PLANT. 


One of the conditions attached to the consent 
of the Electricity Commissioners to the erection of 
the station was that apparatus should be provided to 
prevent the discharge of grit and of any sulphur 
compounds into the atmosphere. In the kind of 
coal suitable for burning under large mechanically 
fired boilers, a fair average for the percentage of 
sulphur is between 0-75 and 1-5 per cent. When 
combined with the air used for combustion, sulphur 
dioxide (SO,) is formed, and, failing some means for 
its removal, this would, of course, pass into the air, vid 
the chimney, in the form of a gas. Sulphur dioxide 
has a great affinity for lime (CaO) and chalk (CaCQ,), 
and, by passing the gases through “scrubbers ” 
with a sufficient quantity of lime or chalk liquor, the 
sulphur dioxide combines with the calcium and forms 
either calcium sulphite (CaSO,) or calcium sulphate 
(CaSO,), according to the quantity of oxygen 
absorbed in the course of this treatment. ; 

As is well known, the problem has been to design 
plant which would effectively deal with very large 
volumes of gas, having varying percentages of 
sulphur, to maintain such plant in continuous 
operation, and to dispose of the used liquor and 
by-products. At first sight it might appear that 
the river would be a suitable medium for getting rid 
of the liquor. The Port of London Authority, how- 
ever, will not allow any used washing liquor to be 
discharged into the Thames, unless it has first been 
treated to remove all solids, and to prevent it from 
absorbing oxygen from the river water. During the 
process of extracting the sulphur fresh lime (or chalk) 
has constantly to be added to the liquor, and an 
equal amount of calcium sulphite (or sulphate) 
has to be removed. The Council’s advisers evolved 
a method of operation whereby the whole of the 
liquor was kept in continuous circulation through the 
plant, fresh lime (or chalk) being added and a corre- 
sponding amount of sulphur compounds drawn off. 
By this means the same liquor is used over and over 
again, and none has to be discharged into the river. 
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Fic. 4—SULPHUR ELIMINATING PLANT 


It was found that, with this method of working, 
calcium sulphate deposited on the scrubbing surfaces, 
gradually blocking the gas passages. This was 
due to chemical causes. 

Further experiments showed that by maintaining 
a large excess of solid calcium sulphate suspended 
in the liquor, the deposits formed on the free crystals 
in preference to the scrubbing surfaces. As a result, 
incrustations are prevented and the plant only 
requires cleaning at comparatively long intervals. 


each boiler, and each unit is divided into two sections, 
either of which can be used while the other is being 
cleaned or repaired. ‘The “‘ scrubber” portion con- 
sists of wooden grids, laid one above the other to a 
depth of about 4ft., through which the gases are 
passed. The washing liquor is pumped into a head 
tank above each scrubber, falls by gravity over the 





grids to the bottom, and is then pumped up again. 


Surge Tank | 




















The use of washing liquor causes the gases entering 
the chimneys to be in a moisture-saturated condition. 
The lowering of the temperature and pressure at the 
tops of the chimneys causes the moisture to appear 
in the form of a white vapour, which is quickly 
absorbed by the air. This vapour is quite harmless 


and does not constitute ‘‘ smoke.” For the con- 
struction and installation of the sulphur-extraction 



























































































































“Tne Encincer 


Lime (or chalk) is automatically added to the liquor 
entering the system, according to the amount of 
sulphur to be extracted, and a portion of the liquor 
is constantly drawn off to large settling tanks shown 
on page 348. 

The solids in the drawn-off liquor are then settled 
out and removed, and the clear liquor is pumped 
back into the system to be used over again. The 
scheme is shown in Fig. 4. Plant for the reception, 














A separate sulphur-extraction unit is used for 


storing, and mixing of lime, or chalk, has been erected 





Make-up Liquor 
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Hot Airto Boiler «— 





adjacent to the coal store, as shown on page 352. 
The solution is pumped to stock tanks, whence it 
is taken as required for feeding into the circulating 
liquor system. The liming and settling plants are 
common to all the extraction units. The process 


effects the elimination of not less than 98 per cent. 
of the sulphur contained in the gases leaving the 
boilers. At the same time any dust or grit in the 
gases is washed out in passing through the scrubbers, 
and is removed with the other solids in the settling 
plant. 
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Fic. 5—FeEep HEATING SYSTEM 


plant and boiler-house auxiliaries, such as fans, &c., 
James Howden and Co. (Land) Ltd., was responsible. 


Freep HEATING SYSTEM. 


The feed heating system differs from that of many 
other large installations in this country in that it 
embodies, for each main unit, deaerating plant 
constituting a feed heating stage, the complete 
system comprising one low-pressure heater, gland 
heater, deaerating heater, and three high-pressure 
heaters, supplemented by the ejector coolers. Double- 
effect interstage evaporators are also installed and 
form an integral part of the feed system. The 
diagrammatic lay-out of the feed system is shown 
in Fig. 5. Steam is bled from the turbine at five 





FIG. 6—DEAERATOR HEATER 


points supplying the four surface type heaters and 
the contact type deaerating heater respectively. 
Corrosion in boilers and other parts handling hot 
water is due mainly to the presence in the water of 
oxygen dissolved from the atmosphere. The amount 
of oxygen that can be retained in solution is pro- 
portional to the partial gas pressure and also depends 
on the temperature of the water, being less the higher 
the temperature. In the Metropolitan - Vickers type 
deaerator the conditions favourable to gas liberation 
are obtained by raising the feed water to the tempera- 
ture of the steam atmosphere through which it falls, 
and, at the same time, a quantity of steam, greatly 
in excess of that required for heating the water, is 
passed through the deaerator shell. As the boiling 
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point of the water corresponding to the pressure is 
reached the dissolved gases are driven out of solution, 
into the current of steam passing over the surface 
of the water and ultimately pass to the condenser 
steam space from which they are rejected by means 
of the air ejectors. 

The deaerating heaters (Fig. 6) are of the contact 
type, in which the feed water is heated by direct 
contact with the heating steam. The complete 
deaerator for each unit consists of a deaerator 
chamber proper, a reservoir tank mounted below, and 
connected to the base of the deaerator chamber, and 
a vapour condenser. Feed water enters the top of the 
deaerator from the gland heater or under certain 
conditions from the surge tank. It passes downwards 
through a number of perforated trays designed to 
expose the maximum water surface for the period 
required to effect liberation of the dissolved gases. 
Steam enters at the base of the nest of trays and flows 
counter-current to the water towards an outlet at 
the top of the vessel. On its passage upwards the 
steam is constrained to flow between the trays where 
it entrains the freed oxygen and other gases, and at 
the same time heats the water to saturation'tempera- 





FiG. 7—HIGH-PRESSURE FEED 


ture. The deaerated water falls to the storage tank 
below, the level in this tank being regulated by means 
of a ball-float valve controlling the flow of the water 
to the deaerator above. At the same time this 
storage tanks serves as a reservoir on the suction 
side of the lift pump which delivers the deaerated 
feed to the next feed-heating stage, 7.e., to the first 
high-pressure heater. In the event of the level in 
the storage tank falling to below a predetermined 
low level a second float-regulated valve allows a 
quantity of feed to flow from the surge tank. 

The surplus. vapour from the deaerator chamber 
passes with the incondensible gas liberated in the 
Kent condenser, through the tubes of which the water 
supply to the deaerator passes, and thus it serves as 
a water preheater and air concentrator. The vapour 
condensed in this process is drained back to the base 
of the deaerator while the incondensible gases are 
passed to the main condenser. 

The make-up to the system is obtained by the 
evaporation of towns water in a two-stage effect 
evaporator supplied with steam from the tapping 
supplying the first high-pressure heater. The steam 
produces vapour in the first effect, and this passes 
to the tubes of the second effect, where it evaporates 
an approximately equal quantity of make-up and 
becomes condensed in the process. 

The vapour generated in the second effect passes to 
the low-pressure heater, where it is condensed. The 
condensed operating steam in the first effect is passed 
to the deaerator reservoir. The main feed heaters 
are all of the Metropolitan-Vickers “‘U ” tube type. 

After the duplicate extraction pumps have delivered 
the condensate through the low-pressure heaters to the 
deaerator and/or the surge tanks, the water is pumped 
by one or other of a pair of electrically driven, low- 
pressure pumps, through the high-pressure heaters, 
to the intermediate-pressure feed header. Up to this 
point each turbine has its own pumping and heating 
system. The electrically driven high-pressure pumps 
(Fig. 7) take the water from the intermediate feed 
header, and deliver it to a duplicate line of high- 
pressure header pipes, from which the feed lines to the 
boilers are taken. The low-pressure pumps are directly 
connected to their motors, and run at a constant 
speed ; the high-pressure pumps are coupled to their 
motors through oil-controlled Sinclair hydraulic 
couplings, by which the speeds of the pumps can 
be varied without altermg the motor speeds. 

Duplicate feed-water regulators are fitted to each 
boiler, and the pressure drop across the regulators is 
used to control the hydraulic couplings and the speeds 
of the high-pressure pumps. 

An independent steam turbine-driven pump is 








also provided, and is connected between the surge 
tank header and the high-pressure feed lines. This 
pump comes into action automatically in the event 
of the pressure on the high-pressure feed lines falling 
below a predetermined figure. _The temperature 
ranges of the two heating systems under turbine full 
load conditions are :—Low-pressure heaters, 80 deg. 
to 217 deg. Fah.; high-pressure heaters, 217 deg. to 
358 deg. Fah. 

The capacities and pressure ranges of the feed 
pumps are : 


Outlet 
pressure. 


Inlet 
pressure. 


Lb. per 


hour. 


Rach extraction 

pump oe . 450,000 
Each low-pressure 

pump _ -, 630,000 
Each high-pressure 

pump . «+, 630,000 
Steam turbine 

pump .| 630,000 


29-5in. (vac.) 60-75 lb. 


2 Ib. to 26 Ib. (abs.) 250 Ib. (abs.) 
215 Ib. (abs.) 800 Ib. (abs). 


40 Ib. (abs.) 800 Ib. (abs.) 


The feed pumps were supplied by Mather and Platt. 
Facilities for measuring the steam consumption of 





hole diameter of 3}in. It can, however, accommodate a 
billet 15ft. long to be drilled from the right-hand head only. 

As will be seen, the machine comprises two inde- 

endently driven drill heads mounted on separate beds 

wcing one another. The beds are connected together 
at the centre by a base plate and are supported by 
standards. The workpiece is supported in vee blocks 
on the centre base plate. 

The drilling headstock is of the traversing type, and 
has a traverse feed gear together with hand adjustment 
and quick power traverse along the main beds. The 
headstocks are complete units, having the main motor 
for driving the spindle mounted on an extension of the 
headstock base. The drive to the spindle from the 
motor is by means of Texropes to worm reduction gear, 
the worm wheel being mounted on the spindle directly. 
A slip clutch is incorporated in the pulley drive and the 
pulleys are detachable for speed variation purposes, 
in addition to the variable-speed motor. The spindle 
is of large diameter, bored a standard taper for drilling 
bars, the spindle being mounted on roller and ball bearings 
and provided with a ball thrust. The headstock has a 
screw type of traverse gear along the bed, a revolving 
nut and worm reduction gear being arranged in the 
headstock for this purpose. The revolving nut is provided 
with a ball bearing to take the thrust in each direction, 
and the gearing is enclosed, rotating in oil. The feed is 


FiG. 8—CIRCULATING WATER PUMPS 


any turbine, while under load,.are provided by a pair 
of test headers, which can be connected in the feed 
system, and deliver the condensate to test tanks, 
where the quantity passing can be ascertained. The 
water drained from the test tanks is pumped back 
into the system. In the case of the auxiliary turbine 
the condensate is pumped, by duplicate extraction 
pumps, through two-stage heaters directly to the 
surge tanks. The temperature is raised to about 
150 deg. Fah. 

A description of the condensers and the circulating 
water system will be included in our next article, but 
it may be mentioned here that the condenser of each 
turbine is supplied with cooling water by two Vickers- 
Gill circulating pumps (Fig. 8), driven by Metro- 
politan-Vickers motors. 


(To be continued.) 








Two Special Machine Tools. 


THE engravings which we reproduce below represent 
two special machine tools which have been recently con- 
structed by Craven Brothers (Manchester), Ltd., of 
Vauxhall Works, Reddish, Stockport, the one for drilling 











Fic. 1—BILLET IN THE DRILLING MACHINE 


deep holes in billets, and the other for milling the wobbler 
ends of rolling mill rolls. 

The billet-drilling machine, shown in Figs. 1 and 2, 
is designed for drilling billets from llin. to 22in. in dia- 
meter and from 3ft. to 8ft. in length with a maximum 
obtained from a gear connection on the main spindle 





with slip wheels and a friction clutch for engaging the 
feed. The quick traverse gear is driven through a friction 
clutch from a small flange-mounted motor attached to 
the rear of the drilling headstock. One lever at the front 
of the headstock controls either the feed engagement 
or the quick traverse. The quick traverse motor is 
of the reversing type, with forward and reverse push 


Leading Dimensions. 

‘Traverse of left-hand drill head... 
Traverse of right-hand drill head .. 
Speeds of left-hand drill head, full 
range by changing pulleys .. .. 
Speeds of right-hand drill head, full 
range by changing pulleys .. ‘ 
Feeds of left-hand drill head, four 
changes with slip wheels ra 


Sit. 
Sft. 


70/210 r.p.im. 
45/135 r.p.in. 


0-004in. to 0-016in, 
per rev. 
Feeds of right-hand drill head, four 
changes with slip wheels .. §-002in. to 0-008in 
per rev. 
Height of centres of drilling spindles 
from bed HLA Pe SA” She 
Height of centres from top of base 
plate ee AC @ ree BF et 
Main driving motors for drill head, 
2 off : re te + aa He 


12in. 
2ft. Sin. 


15 H.P. at 1000/2000 
r.p.m. 
Motors for quick power traverse and 


feed traverse, 2off.. .. .. .. 3 H.P. at 


1400 r.p.m. 


a pprox. 


Diameter of main spindles not less 
than weunae “re! dsb. Lae 
Approximate net weight of machine, 
exclusive of its electrical equip- 
ment a ae 


buttons of the ‘‘ inching ’’ type. The rear of the spindle 
is fitted with a gland to receive the water connections, 
a stopcock being supplied to “ start” and “stop” the 
cutting lubricant as required. The speeds of the spindle 
are from 70 to 210 r.p.m. on the left-hand end, and from 
45 to 135 on the right-hand end. These speeds are 
obtained by the variable-speed motor, the full range 
being obtained by reversing the pulleys. 

Two bar supports are provided to carry the outer end 
of the bars carrying the drills. These supports can be 
adjusted to any position along the bed for the various 
lengths of boring bars and the work which is to be 
machined. 

Two lifting jack and clamps are provided to hold the 
billets and are operated from one motor. The jack 
can be independently controlled by a lever, and each is 
fitted with a vertically adjustable vee-block steel casting 
sliding on machined ways on vertical cast iron uprights. 
Friction clutches are incorporated in the drive to prevent 
damage due to overwinding. The jacks are mounted 
on the centre bed and are adjustable for various lengths 
of work, the adjustment being from 3ft. minimum to 
5ft. 2in. maximum, The cutting lubricant for the drills 
is supplied by means of a motor-driven pump, the motor 
being of 74 H.P. The connection from the pump to the 
tail end of the spindle is by means of flexible metallic 
hose. Special attention has been paid to the lubrication 
of all working parts, this being carried out by means of 


4hin. 


18 tons 
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Fic. 2—BILLET DRILLING MACHINE 











‘one shot’? pumps. Where it is not practicable to 
lubricate by this system, oiling nipples are fitted for use 
with an oil gun. 

The leading dimensions of the machine are shown in 
the table on page 354. 

The second machine, illustrated by Fig. 3, is capable 
of milling or circular cutting the wobbler or driving ends 
of rolls, and has a horizontal spindle mounted in a head- 
stock, with a longitudinal traverse along the slideways 
on the bed. The roll is supported on a stay and dividing 
head. The milling head and its cutter have a longitudinal 
traverse of 48in., and l6in. independent adjustment 
of spindle. The head is provided with a transverse adjust- 
ment of 24in. The stay for the roll at the milling end 
has an adjustment to take roll necks from approximately 
Tin, to 80in. The work-rotating head is arranged to support 
the roll, and is provided with power rotation for index 
purposes, which can also be used for continuous rotation 
when required. The milling spindle is provided with 
sixteen speeds, while the milling head is provided with 
eight rates of traverse, together with hand and quick 
movement in either direction for both longitudinal and 
transverse movement. 

The bed is of strong box section, with high density 
square-section ways for carrying the milling saddle, 
supporting stay, and dividing headstock. The milling 
saddle has an automatic feed motion by screw and nut 
from the feed box, and also hand adjustment. Reverse 
power traverse is also provided by means of a separate 
motor controlled by push buttons. The milling head can 
be used for wobbler milling, end milling, boring, or centring 
rolls. The control for the feed, reverse power traverse, 
and hand adjustment are arranged conveniently for the 
operator. 





Fic.’.3—WOBBLER END MILLING MACHINE 


The milling headstock consists of a box casting carrying 
the-milling spindle and driving gear, the base of the casting 
being fitted on a transverse slide on the milling saddle 
equipped with automatic feed, and is also provided with 
quick traverse from the small reversing motor and hand 
adjustment by screw and nut, the control being effected 
by push buttons. The milling spindle of high-carbon 
steel is arranged to slide endwise through the spindle 
sleeve, which is mounted in capped bronze adjustable 
bearings. The front end of the spindle sleeve is arranged 
with a flange, useful for attaching extended supports 
for the adjustable spindle when required. The endwise 
adjustment provided for the sliding spindle consists of a 
large diameter screw with a sleeve provided with double 
ball thrust bearing, mounted in a circular extension 
casting bolted to the main headstock casting at the rear. 
A large diameter hand wheel is provided for the endwise 
adjustment. The hand wheel does not rotate when the 
spindle rotates, and a locking device is also provided. 

The sliding spindle is bored No. 6 Morse taper, and 
is provided with driving keys and slot for the retaining 
wedge or cotter. A facing is provided on the front of 
the headstock, to which an extended arbor support bracket 
can be attached if required. Worm reduction gear is 
arranged at the front of the headstock for both the 
longitudinal and transverse feed drives, each having a 
hardened tooth clutch for engaging the feed. The final 
drive to the spindle is of the single helical gear type. 
The high-speed shafts run on roller bearings, sixteen 
changes of speed being provided, operated from handles 
at the front of the headstock. The drive from the motor, 
which is mounted on a hinged bracket at the rear of the 
headstock, is by means of “‘ Texropes”’ to the driving 





shaft in the headstock, and the control for starting 





and stopping the motor and spindle is by means of push 
buttons. 

The spindle rotates in one direction only, %.e., for the 
use with right-handed drills or cutters. The spindle 
bearings are pump lubricated, the oil passing through 
sight glasses on each bearing, whilst the gears rotate in 
an oil bath. The longitudinal quick traverse for the 
milling head is obtained from a small reversing motor 
of the flange-mounted type, directly attached to a worm 
reduction gear, coupled to the screw in the bed, which 
is controlled by ‘‘ forward ”’ and “ reverse ’’ inching type 
push buttons. 

The quick traverse for the transverse movement of 
the milling head is obtained from a similar motor, con- 
trolled by the same push buttons which operate the 
longitudinal movement, a switch being provided which 
connects either motor to the control panel as required. 

The roll-rotating and supporting head is arranged on 
the extreme end of the bed, and consists of a lathe type 
of tailstock casting, provided with a live or rotating spindle, 
arranged in bronze-capped bearings, the spindle being 
fitted with a large diameter four-jaw chuck. Spur gear 
teeth are cut on the periphery of the chuck, and the 
pinion is connected with a worm reduction unit, which 
is also provided with a reversing motor so arranged as to 
rotate the roll for indexing and other purposes. The 
control of the motor is effected by means of “ forward ”’ 
and “reverse” and “stop” push buttons, which are 
so arranged that the roll can be rotated continually as 
desired, and the motor is rated accordingly. The complete 
head is adjustable along the bed by means of a rack 
pinion and ratchet lever. 

At the milling end of the roll a special stay is provided 
having vertical adjustment, with a steel top clamp. The 
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with a faint sinous curve. It is claimed that this curvature 
ensures that the plates do not gum or stick together even 
in the presence of a film of oil in cold weather, so that they 
readily disengage. We should imagine that it also makes 
for “ sweet ” starting and stopping. 

The construction of the clutch is fairly obvious in the 
drawing, in which the friction plates are shown at A. 
The alternate plates are keyed to the driving shaft B 
and the driven shaft C by means of feathers. They are 
compressed between the rings D and E by means of the 
bell crank F, which is engaged by the sliding collar G, 


lower adjustable portion of the stay is provided with 
phosphor bronze pads, which allow the roll to be freely 
rotated, but when at work the roll is securely held by the 
steel top clamp. The stay can be positioned longitudinally 
in any position along the bed. A small vee type support 
is provided for use at the tail end of the roll to support 
heavy rolls when getting them into position. This stay 
has a small amount of vertical screw adjustment and is 
mainly intended to assist in placing the heavy rolls in 
position. It is not necessary with small rolls. A gauge is 
provided having a vee type finger which can be placed 
against the journal of the roll, the vee finger having a 
zero mark which indicates to the operator when the roll 
is positioned on the true centre height of the machine. 
This indicator is portable and can be used at either end 
of the roll. 

The principal dimensions of the machine are as follows : 


A Screwing Tap with Pilot. 


THE photograph which we reproduce below represents 
a new form of Landis screwing tap, which is being intro- 
duced to this country by Burton, Griffiths and Co., Ltd., 
of Montgomery-street, Sparkbrook, Birmingham, 11. 





Diameter of adjustable spindle ..  6in. 
Diameter of main spindle sleeve 9in. front end 
Horizontal traverse of milling head 48in. 
— erse adjustment of med 

ead : 
Number of spindle speeds 
Range of spindle speeds .. 
Number of milling feeds . . 
Range of milling feeds 


24in. 

16 

2 to 123 r.p.m. 
8 


0-Olin. to 0- lin. per 
rev. 

Power traverse of milling head 7ft. 6in. per minute 

Maximum diameter of roll on body 
admitted. . 

Diameter of journals admitted in vee 


56in. 

Jin. to 30in. 
17ft. 6in. overall 
28ft. 6in. 

15 H.P. 

3 H.P. 


5 H.P. 


supports 

Maximum length ‘of roll admitted . "Tua Quemese® 

Length of bed : 

Driving motor .. 

Quick traverse motors" (reversing 
type), two required 

Roll-rotating hed motor (reversing 
type) 

Approximate net ‘weight, not includ- 
ing electrical equipment a 


ORTLINGHOUSE CLUTCH 


operated by a fork in the usual manner of a clutch. The 

ring E can be adjusted in the housing to set the initial 

tension on the discs. It is recommended that these 

clutches should not be smothered in oil, but dip into oil 

“ Be to the extent of about one-eighth of their diameter when 

é at rest. They are made in a number of different sizes 

/ for the transmission of powers up to about 50 H.P. at 

100 r.p.m., and in several qualities of finish according 
to the service for which they are intended. 


21 tons 








The Kraut Ore Flotation Machine. 








A New form of machine for the classification of metallic 
ores by the froth flotation process is represented in the 
accompanying drawing. It is known as the Kraut 
flotation machine, and is made at the Fraser and Chalmers 
Works of the General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. 

The general principle of froth flotation is adhered to ; 
that is to say, the finely divided particles of metal are 
floated away on the bubbles of a froth, while the gangue 
which does not adhere to the bubbles falls to the bottom. 
The method of operation, however, differs from the usual 
system of blowing air into the bottom of the tank to main- 
tain the froth. In each cell of a Kraut machine there is a 











A Floating Water Treatment Plant. 


LANDIS SCREWING TAP 


AN unusual type of craft has been built recently by 
Messrs. Thornycroft to the order of United Water Softeners, 
Ltd. It is to be used by the Metropolitan Water Board 
on certain of its reservoirs, and has been designed specially 
by the builders in conjunction with United Water 
Softeners, the second-named company having been 
responsible for the special conveyor gear by means of 
which the chemicals used for the treatment of the water 
are distributed. 

In view of the duties of the boat, considerable thought 
had to be given to the design of the hull, so that it might 
accommodate the equipment to be installed. Eventually 
a boat 20ft. in length, with a beam of 7ft., was decided 
upon, the form being generally similar to that of an ordinary 
river punt, which it was considered would provide greater 
stability than a round bilge boat. The propelling 
machinery was required to have sufficient power to drive 
the boat at between 6 and 7 m.p.h., and at the same time 
to operate the two special conveyors forming part of the 
boat’s equipment. A Thornycroft 12 H.P. four-cylinder 
engine was finally chosen. As at times the boat is required 
to run at a speed of only 1 m.p.h., a variable pitch propeller 
for running ahead only was fitted, in addition to the usual 
reverse gear. 

Particular mention should be made of the “ Redlar ” 
conveyors installed in the boat, as they are the first of 
their type and embody several unusual features, the chief 
being the “ Balaslite’’ chains and spindles which are 
claimed to be immune from corrosion. Each conveyor is 
driven through a countershaft by a high speed electric 
motor, the final speed of the conveyors being variable 
between 0 to 26 r.p.m. by means of aresistance. Theelectric 
motors are of the Klaxon compound-wound type, suitable 
for 24 volts, the supply dynamo being of the Maudsley 
4 kW constant-current type, which is always charging, 
| whether the engine is in ahead or in astern. The power 

to the motor is supplied through a 24-volt battery, and all 
the controls for the electric gear for the engine and motors 
are centralised at one switch, provided by J. B. Marr 
and Co. 

The type of chemicals used necessitated special atten- 
tion being paid to the fastenings of the hull and also its 
painting, so as to avoid corrosion. Each conveyor is fed 
from a hopper fitted with a water-tight lid, the sides of 
the lids being fitted with valances in order to prevent the 
chemicals being blown about when the hoppers are being 
filled. Moreover, kegs filled with chemicals are carried on 
each side of the boat, so that the hoppers can be filled from 
time to time. In addition to the precautions which had 
to be taken with regard to the hull fastenings and the 
painting, the whole of the floor is covered with rubber, 
in order to prevent the chemicals from falling into the 
bilges. 


The chasers are of the standard Landis collapsible type 
so that they can be quickly withdrawn when the thread 
has been cut ; but, ahead of them, as can be plainly seen, 
there is a pilot disc to ensure their concentricity with 
the already bored hole. Behind the chasers there is 
another guide, in the form of a collar fitting over the 
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Discharae Box 
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KRAUT FLOTATION MACHINE 


tap body. In the case illustrated this collar fits a reamed 
hole near the top of the casting with which it is necessary 
to maintain concentricity. Both pilot and guide are made 
of steel and are hardened and ground, and are made to 
revolve with the work so that they do not seize. Such 
pilot arrangements can be provided for Landis collapsible 
taps for all sizes from 1}in. to 12in. diameter. 


hollow vertical shaft, driven by belt by a vertical electric 
motor. This shaft is made of four segmental pieces, which 
do not quite meet at their edges, and has a rubber sheath- 
ing. On this sheathing there are moulded helical vanes 
with an upwardly increasing pitch, while holes are pro- 
vided in the sheathing to communicate with the interior 
of the hollow shaft. The whole arrangement is fitted inside a 
standpipe, in the liquor tank, with holes in the bottom for 





the ingress of pulp. The rotation of the screw draws up 
the pulp and on account of its increasing pitch the pulp 
is expanded, so that air is drawn in through the holes in 





A special type of trailer has been provided for the 














purposes of transport between the various Metropolitan 
Water Board reservoirs in or near London. The trailer 
had to be designed so that it might be used not only for 


The Ortlinghouse Clutch. 


THE family of the friction clutch multiplies continuously, 
especially since Dr. Hele-Shaw devised the multiple-plate 
clutch, and we now have another one in the Ortlinghouse, 
a Continental design introduced to this country by 
Omicron Products, Ltd., of 1, Fleur de Lys-court, Carter- 
lane, London, E.C.4. It is illustrated by the drawing 
in the next column. 

The general principle is familiar in that the drive from 
one shaft to the other is transmitted at will by the friction, 
one or the other, of two series of interleaved plates attached 
to the two shafts. These plates are pressed together 
to effect the drive, while when the pressure is released 
they revolve freely. The peculiarity about the Ortling- 
house clutch is that the alternate plates are buckled 


the hollow shaft and it is frothed up. The extent of this 
action can be regulated by an air inlet valve. The froth 
drawn up by the screw is thrown against the inside of a 
cone, which is provided with ribs to check any swirling 
action, and is directed downwardly into the tank again. 
This cone is made of ‘* Diamite”’ cast iron, which is said 
io be one of the best types for resisting the abrasive action 
of pulp. The froth may be re-circulated through each of 
the units several times, but it gradually moves forward 
under the impulse of fresh supplies, and ultimately over- 
flows through the discharge box. There the froth carrying 
the metallic particles overflows over an adjustable weir, 
while the sand passes away underneath. 

These machines are made in three standard sizes with 
cell capacities of 7-5, 14, and 26 cubic feet respectively 
and will handle from 10-15 tons per twenty-four hours in 
the smallest size and from 50 to 75 tons in the largest. 





transporting the boat over the roads, but also for launch- 
ing or hauling it out of the water. In consequence, it was 
necessary for the boat to be stowed as low as possible on 
the trailer. The trailer had to be fitted with a cranked 
axle in order to accommodate the boat between the wheels. 
As with this arrangement the width of the trailer exceeded 
that permitted by the Ministry of Transport, a special 
permit had to be obtained to use the trailer on the 
highways. 

Satisfactory trials of the boat were carried out on the 
river Thames recently, and with the variable pitch pro- 
peller and special throttle control, the boat was driven 
easily at various speeds between 1 and 7 m.p.h. 
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THE BritisH ASSOCIATION AND PaTENT ACTIONS. 


Fer is out of the presidential address by Professor 
William Cramp to Section G (Engineering), the 
following resolution passed by the Committee of the 
Section was confirmed at a general meeting of the 
Section during the Blackpool meeting :— 


The members of Section G desire to call the atten- 
tion of the Association to the manner in which 
applications of science to industry are impeded by 
the present unsatisfactory legal procedure in con- 
nection with patent actions. They recommend 
that a Committee be established to collect informa- 
tion on this matter and to frame possible improve- 
ments in procedure in technical cases, having par- 
ticularly in mind improved means whereby issues 
can be more expeditiously examined in the light 
of technical knowledge, and summarised for sub- 
mission to the judge. 


This resolution had been passed on to the General 
Committee of the Association to deal with, and it was 
explained that it is intended to refer to legal cases 
in connection with patent law, and not to patent law 
itself. 

On Monday afternoon, September 14th, Section G 
(Engineering) held a special meeting to discuss the 
application of science to the solution of the road users’ 
dangers and difficulties, and there was a large attend- 
ance of members from other Sections also to hear Mr. 
E. H. Fryer, deputy secretary of the Automobile 
Association, open the debate. 


SAFETY ON Roaps. 


Remarking that the object was to reduce road 
accidents of all kinds, Mr. Fryer dealt with the subject 
under the headings of the road, the vehicle, the user, 
and the controller. Since the majority of roads to-day 
were insufficient to meet traffic requirements, he said 
the single road had had its life, and expressed the view 
that the dual carriageway would be insufficient for 
the future. Visualising the type of road which should 
be provided near London or any other big centre 
during the next few years, Mr. Fryer said there would 
have to be proper and sufficient accommodation for 
the pedestrian, for the horseman, and for the cyclist. 
There would also have to be provision for buses and 
motor coaches picking up and setting down passengers 
and for horse-drawn and mechanically propelled 
vehicles collecting or delivering goods. Thus he 
arrived at the conclusion that provision for six lines 
of traffic proceeding in one direction was necessary. 

Criticising motor car design, Mr. Fryer contended 
that visibility ahead and astern by the driver was not 
so good as it used to be. The power/weight ratio of 
a motor car, he continued, had improved considerably, 
but there was a tendency to reduce the centre of 
gravity to the detriment of visibility, ventilation, and 
head room. 

There was no detailed reference to engineering in 
the opening remarks, nor during the discussion as a 
whole, the subject being treated in its broadest 
aspect ; but looking to the future Mr. Fryer suggested 
that a minimum of 60ft. and a maximum of 160ft. for 
roads, as decided by a certain progressive county in 
the south, would be quite insufficient. 

Dr. F. W. Lanchester gave some advice, arising 
out of his experience as a motorist for very many 
years, with regard to safe driving of motor vehicles ; 
deprecated too many instruments on the dashboard, 
and recommended a provision of an audible warning 
when the speed of the car exceeded 30 m.p.h. 

Wing-Commander Cave-Brown-Cave remarked that 
he had, as Recorder of Section G, received from an 
official of the Ministry of Transport a letter which 
was sceptical of the value of a discussion as to the 
causes of road accidents, but suggesting that Sir 
Josiah Stamp, as a statistician, might be able to 
suggest the name of a person qualified to analyse 
fatal accidents properly. He also said he had received 
a suggestion from the deputy secretary of the Council 
for the Preservation of Rural England that the con- 
struction of totally new roads was greatly to be pre- 
ferred to the widening of old roads, which damaged 
villages and countrysides, and led, at most, to only 
temporary improvement. 

Mr. C. la M. Gosselin (ex-President of the Com- 
mercial Motor Users Association) contended that the 
lack of continuity in main roads throughout the 
country constituted them traps by day and worst 
traps by night. He characterised our national road 
policy as bad, and complained that the roads had 
been robbed of money which should have been spent 
upon them whilst the traffic had steadily increased. 
There should, he said, be a uniform speed limit 
throughout the country and the controls of all motor 
vehicles should be as uniform as possible. He advo- 
cated the segregation of various kinds of traffic, and 
said it was bosh to suggest that cyclists could not 
afford to have rear lights. Finally, he suggested that 
motoring offences should be dealt with in special 
courts, and that only the more serious cases should 


Association. 
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investigation of all accidents with the object of ascer- 
taining the cause and not necessarily the responsi- 
bility, said that whilst speed should be considered, it 
did not foliow that speed alone was dangerous. A 
car with good acceleration and good brakes could 
beat one with a higher maximum speed. Speaking of 
the vehicle, he called attention to the need for better 
visibility for the driver. 

Mr. Fryer briefly replied to some of the matters 
dealt with in the discussion, and the President brought 
the meeting to a close with the statement that the 
British Association intended to keep hammering 
away at the subject of safety on the roads until more 
satisfactory conditions were obtained. 

Following the discussion on the general aspects of 
the prevention of road accidents on Monday after- 
noon, September 14th, Section G (Engineering), on 
Tuesday morning, September 15th, dealt with some 
of the technical aspects of the same problem. 

Dr. W. S. Stiles, of the National Physical Labora- 
tory, presented a paper on “ Problems of Headlight 
Illumination: Dazzle and Fog,” in which he first 
discussed the fundamental principles of dazzle from 
motor car headiights and said that a much more pro- 
mising line of inquiry than any which had yet been 
attempted was the polarised light system. If the 
headlights of every car were fitted with some means 
for completely polarising the light they emitted, and 
if every driver were supplied with spectacles or with 
a visor which transmitted only light polarised at right 
angles to that received from the headlights of an 
approaching car, absorbing completely the other com- 
ponent, then dazzle would be eliminated, for the direct 
rays from approaching headlights would be cut out. 
There would, of necessity, be a reduction in the effective 
intensity of the headlights and in the theoretical case 
that the polarising devices were 100 per cent. efficient, 
the brightness of the objects ahead and of the road 
surface would be reduced to a quarter, assuming their 
reflection to be diffuse in character. With specularly 
reflecting objects or road surface the reduction would 
be less. An important condition for the suecess of 
the method was that the light not transmitted by the 
polarising device in the spectacles should be com- 
pletely absorbed and not scattered or irregularly 
reflected into the driver’s eyes. 

Until recently the absence of any simple method 
for obtaining polarised light which could be applied 
to the practical headlight problem had put the 
polarised light system out of court, but the invention 
by an American—Mr. E. H. Land—of a polarising 
medium known as Polaroid,* obtainable in a sheet 
form in this country, had changed the situation. 
Dr. Stiles said that as Polaroid is not a polarising 
medium of 100 per cent. efficiency, the brightness of 
diffusely reflecting objects in the headlight’s beam, 
as seen through the driver’s polarising visor, would be 
reduced to less than a quarter, and the headlights of 
approaching cars would not be rendered absolutely 
invisible. 

The paper also discussed the question of driving 
motor cars in foggy weather and after contending that 
careful observations showed that there was no 
advantage in the use of coloured light—despite the 
popular idea to the contrary—he thought that with 
polarised light in fog driving there might be a slight 
gain in range. 

Mr. E. H. Fryer (Deputy Secretary, Automobile 
Association) said he was disappointed that the author 
had not dealt precisely with the dazzle by one driver 
of a motor car upon the driver of another car. In 
practice he had found that if the offside portion of the 
beam was cut off for the benefit of an approaching 
driver there was a distinct element of danger on a 
bend as a blind spot was created. He had used many 
outfits to avoid glare and the best he had found, and 
was now using, was a foreign lamp, additional to the 
headlights, which gave a fan-shaped beam of light 
which was very diffused. Lamps which illuminated 
the edge of the road, leaving the remainder of the 
road in darkness, were a source of danger. There 
was also danger to be feared from side lights, not so 
much because of their brilliance, but because they 
were fixed too high and came in the line of vision of an 
approaching driver. For fog driving he suggested 
that the only method was to have a lamp on a tele- 
scopic arm operated by the passenger of the car to 
show the driver the kerb. 


Wing-Commander Cave-Brown-Cave remarked 


* Polaroid, from information given us apart from the pupets 
is a shatter-proof lamination of cellulose acetate between plate 
glass. The cellulose acetate is about the same thickness as 
cinematograph film and of much the same texture. Embedded 
in this film are billions of submicroscopic crystalline particles, 
all with their own polarising power and all with their polarising 
axes uniformly alinged so that they endow the matrix sheet of 
cellulose acetate with their combined polarising effect. A single 
sheet of Polaroid is said to be practically identical, as regards 
clarity and optical quality, with a plate of safety glass. Although 
Polaroid does not transmit 100 per cent. of the light which falls 
upon it, the inventor points out that the light loss can be 
corrected very simply by increasing the power of the light 
source. Polaroid was developed specifically as a solution for the 
headlight glare problem, but since its development many other 





that something must be done before polarising devices 


could become universal. He suggested that the best 
thing to do immediately was to have the offside lamp 
throw its light across to the left and the nearside lamp 
throw its light ahead and be capable of being switched 
out. When the reverse was the case, as so often 
happened now, there was a dark patch ahead of the 
car, in which it was very difficult to see objects on 
the road. 

Mr. Sack, referring to the new regulations with 
regard to the lighting of motor cars, shortly to come 
into operation, complained that some definition of 
dazzle had not been issued by the Ministry. 

Dr. Stiles, replying to the discussion, said that with 
regard to polarised light, he did not think it was 
necessary to have an intermediate period, for he saw 
no serious difficulty in going ahead at once with such 
a system and bringing it into general use in a com- 
paratively short time unless unforeseen difficulties arose. 

The second paper was on “ The Effect of the Road 
Surface and its Maintenance on Road Safety,” by 
Mr. R. G. C. Batson, of the Road Research Labo- 
ratory. The author said that most of the factors 
affecting safety and road design and the provisions 
to be made to ensure safety were related to speed, 
including acceleration and retardation, and that 
speed included that of the cyclist and pedestrian as 
well as of the motorist. The normal cruising speed of 
cars at present was between 50 and 60 m.p.h., and if 
full advantage was to be taken of car design, it 
appeared probable that in a few years the normal 
cruising speed would increase to 100 m.p.h., pro- 
vided road design and construction were also allowed 
to develop. In order to allow such speeds with safety 
it appeared to the author that that type of traffic must 
ultimately be segregated from that of other users, and 
that could be accomplished, as suggested by Mr. 
Edwards in his Presidential Address to the Institu- 
tion of Municipal and County Engineers, by a system 
of trunk roads restricted to high-speed traffic, leaving 
the existing highways for cyclists, pedestrians, slow 
horse vehicles, and ordinary motor vehicles. Research, 
therefore, should be directed towards the provision 
for such roads of surfacings which were free from 
skidding, clean, level, light coloured, and continuous 
in appearance and characteristics from one end to the 
other. The Road Research Laboratory had devised 
a method of measuring the sideways slipping charac- 
teristics of surfaces, and it was described in a paper 
before the Institution of Civil Engineers last March. 
Results at 30 m.p.h. on wet surfaces obtained by the 
Road Research Laboratory showed that on a smooth 
surface the adoption of a treaded tire in place of a 
smooth tire increased the coefficient from 0-15 to 
0-35, whereas the provision of a rough surface in 
place of a smooth surface (with smooth tires) increased 
the coefficient from 0-15 to 0-70. That seemed to 
show that although both a rough surface and treaded 
tires were efficacious in reducing skidding, the rough 
surface had the greater effect. Slight disintegration 
of the surface of a road, even at the expense of reduced 
life, was justified in view of the increased non-skid 
properties. Both a slippery surface and excessive 
disintegration of the surface involved remedial 
measures and therefore maintenance costs. The use 
of thin surface dressing—}in. to lin.—to give an old 
surface better riding qualities, concluded the author, 
was still in its infancy, but where it had been em- 
ployed, successful results in many cases had been 
obtained. 

Mr. E. H. Fryer (Deputy Secretary, Automobile 
Association) disagreed with the author’s suggestion 
that cruising speeds on roads to-day were between 
50 and 60 m.p.h., and contended that they were much 
lower, and, indeed, that average cruising speeds 
to-day were lower than they were a few years ago, 
owing to better roads enabling high average speeds to 
be maintained. 

Dr. E. H. Rayner asked if consideration had been 
given to the economics of the bituminous type of 
road, as compared with the other type, and condemned 
the use of camber on modern roads as being both 
unnecessary and tending to make motorists keep in 
the centre of the road, to the inconvenience of other 
drivers. As a means of preventing skidding, he 
suggested that roads might be raked, during construc- 
tion, in such a manner as to give slight corrugations 
at an angle of 45 deg. 

Dr. A. L. Rawlings said that concrete roads in 
America were brushed across at right angles to the 
line of the road with branches of trees in order to give 
slight corrugations, and added that in his view the 
concrete road would soon be the standard road in 
this country. 
Mr. Batson,:-replying, said that tests with concrete 
roads had shown the coefficients to be high, whether 
the surface was wet or dry. The economics of the 
bituminous and other forms of road were a question 
of traffic requirements. The Ministry of Transport 
had appointed a Committee which was considering 
the whole question of road design and lay-out, and 
its recommendations would shortly be published for 
the guidance of Road Engineers. He believed one of 
the recommendations was that there should be no 
adverse camber. 

HicH-sPEED C.J. ENGINES. 
‘“* High-speed Diesel Engines” was the subject of 
the final paper on Tuesday morning, September 15th, 
Mr. H. Ricardo being the author. 
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read a paper before Section G on the subject of high- 
speed Diesel engines he found himself in a dilemma 
as to how to set about it, for so much had already 
been said on the subject in recent years, and all the 
technical problems so thoroughly aired, that repeti- 
tion seemed almost unavoidable. He came to the 
conclusion therefore that the only course left was to 
describe the experiences of his firm on the subject, 
and the lines of thought which had been followed 
during the last sixteen years. 

Dealing with the subject in that way, he pointed 
out that the classic experiments carried out just after 
the war at the Royal Aircraft Establishment at Farn- 
borough by H. B. Taylor and the staff of the R.A.E., 
demonstrated that a Diesel engine, if of suitable 
mechanical design, could be run efficiently at piston 
speeds of well over 2000ft. per minute, and that at 
those very high speeds it could show a thermal 
efficiency and a brake mean pressure considerably 
higher than that of any contemporary slow-speed 
engine. In 1920 the progress of the petrol engine, 
owing to its intensive development during the war, 
had, in his view, reached a somewhat uninteresting 
stage, and he was keenly on the look-out for some 
line of development with more unexplored ground 
ahead of it. That, the high-speed Diesel appeared to 
offer. The Air Ministry were entirely sympathetic 
and the Shell Oil Company were anxious to see the 
market for heavy oil distillates extended, and offered 
their support. The first step was to analyse the 
various systems of combustion in vogue at the time 
and to try and explore their limitations. In the 
R.A.E. experiments the combustion chamber form 
and the system of injection were modelled on that 
employed by the Vickers’ submarine Diesel engines, 
but that involved the use of a high pressure, but un- 
synchronised, fuel pump charging an accumulator, 
and a mechanically operated injection valve, but Mr. 
Ricardo said he could not picture such a system being 
applied with any hope of commercial success to the 
very small and very high-speed engines which he had 
ultimately in view. The first thing, therefore, was to 
develop a small fuel injection pump, which was done. 
Then followed an investigation into various com- 
bustion systems, and the paper gave a detailed 
account of work done in that connection during the 
next five years. It was admitted that no strikingly 
good results had been obtained, but the single sleeve 
valve commended itself, and the whole position was 
reviewed. Owing to the prejudice against the sleeve 
valve, as a result of the partial failure of the double- 
reciprocating sleeve of the Knight type—and the 
inability of those interested to discriminate between 
the single sleeve with a combined reciprocating and 
rotary motion, and therefore self-lubricating, and the 
double sleeve with pure reciprocating motion, and 
therefore no oil-spreading properties—the sleeve 
valve was abandoned and the experience gained was 
applied to the poppet valve engine. The first attempt 
resulted in an engine which ran fairly well, but the 
performance was rather poor and showed all the 
familiar symptoms of inadequate swirl. In all the 
experiments so far, the air swirl had been produced, 
in the main, by directing the air on its way to the 
cylinder. In that manner swirl could be acquired at 
a negligible cost in the way of lost heat or pumping, 
and in the sleeve valve without any perceptible wire- 
drawing. There was, however, always the alternative 
method of producing the necessary swirl during the 
compression stroke by compressing the air through a 
tangential passage of relatively large area, into a 
suitable chamber, though to do that would entail 
some appreciable pumping loss and an increased loss 
of heat. 

Mr. Ricardo and his associates were then hard 
pressed by a large firm engaged on the construction 
ot small medium-speed stationary and _ portable 
petrol engines to develop for them a Diesel engine 
to supplant their petrol engines. That also involved 
the use of poppet valves, and a trial engine of 44in. 
bore by 5}in. stroke, was constructed, in which was 
used a spherical combustion chamber connected to 
the main cylinder by a tangential passage of relatively 
large area. That engine ran very well from the start, 
the power output was excellent, and the exhaust 
immaculately clean, but the consumption, as had 
been expected, was fairly high, 7.e., about 0-42 lb. 
per B.H.P., and the loss of heat to the cylinder walls 
was about 25 per cent. greater than in the sleeve 
valve engine. In the field covered by that particular 
client, however, fuel economy was not an important 
consideration, the main essentials being easy starting, 
smooth running, and a clean exhaust, all of which the 
engine possessed in a high degree. Commercially, it 
had proved a great success, and tens of thousands of 
the engines were doing good service in all parts of 
the world. 

Encouraged by that suceess, Mr. Ricardo said he 
returned once again to the attack on the road vehicle. 
In the meantime, a fairly intensive research had been 
carried on with regard to the combustion process 
generally and on Diesel oils and their characteristics, 
and one of the observations had been that stable 
aldehydes, responsible for the familiar acrid smell 
associated with the exhaust of Diesel engines, were 
formed whenever the flame was allowed to impinge 
against a relatively cold surface. Under these con- 
ditions the process of combustion was brought up 
short and products of partial combustion were 





and subsequently proved to his own satisfaction, that 
the stabilisation of these products of partial com- 
bustion could be prevented so long as the flame was 
not allowed to impinge against any surface whose 
temperature was below about 300-400 deg. Cent. 
Therefore, in the next attempt at a road vehicle engine 
the combustion chamber was so designed that the 
lower half of the sphere containing the tangential 
passage and against which the fuel jet impinged was 
made in the form of a loose member of heat-resisting 
material insulated from the water-cooled head by a 
small air gap. The aim was to kill two birds with one 
stone, viz., to eliminate smell and to utilise the hot 
member as a heat regenerator and thus recover some 
proportion of the heat lost by the transfer of the 
working fluid to and from the combustion chamber. 
Actually, another advantage was gained in that the 
higher compression temperature resulting from the 
use of that regenerator reduced greatly the delay 
period and thus gave a far better control over the rate 
of burning. Thus it was possible to work with a very 
low rate of pressure rise and to have a firm control 
over the peak pressure. Further experiments on 
those lines showed that by suitable heat insulation it 
was possible so to control the delay period as to keep 
it constant, in terms of crank angle, at all speeds. 
In that way it was possible to work with a fixed 
injection timing and a fixed peak pressure throughout 
the whole range of speed or load and so remove the 
danger of leaving the control of peak pressure in the 
hands of the driver. By offsetting the combustion 
chamber and injector as far as possible for valve area 
and in respect to breathing capacity, the position was 
considerably better than with the petrol engine, since 
there was no ecarburetter or other resistance in series 
with the valves. 

By that time—-1929—a total of about eighty Diesel 
engined vehicles were operating on the roads in this 
country, the majority being of Continental manu- 
facture or manufactured in England under Con- 
tinental licence. With one outstanding exception, 
viz., the Gardner engine, developed in England, they 
were disappointing for their noise, smoke, and smell, 
were intolerable, whilst their heavy maintenance cost 
went far to counterbalance their advantage in the 
way of fuel costs. The Gardner engine, a highly 
developed example of the open chamber type, stood 
in a class by itself, thanks to the meticulous skill and 
care in its design and to superlative workmanship. 
Gardner’s had achieved in 1928 or 1929 what no other 
firm in the world had succeeded in making, viz., a 
small high-speed open chamber engine with a multiple 
orifice injector which was consistently reliable. Since 
that date several manufacturers in this country, and 
many more abroad, had attempted in vain to copy 
the Gardner engine. Mr. Ricardo said it was satis- 
factory to record that Gardner’s had maintained the 
success they so richly deserved, for it had been won 
by sheer ability. 

By 1929-30 the Diesel engine was in disrepute on 
the roads in this country, and only Gardner’s success 
saved it from a very severe setback. At about that 
date the Associated Equipment Company purchased 
a licence for the use of the Bosch-Acro system and, for 
trial purposes, had built some thirty vehicles equipped 
with engines operating on that principle, but those 
engines proved disappointing. Their mechanical 
design was excellent and it so happened that it lent 
itself readily to conversion to what, for convenience, 
had been christened the “‘ Comet” type, 7.e., the 
separate spherical chamber with the lower half 
insulated—already mentioned. As originally con- 
structed, of the air cell type, these engines gave a 
maximum output of 85-90 B.H.P., but after eon- 
version the power output was increased to over 
130 B.H.P. at 2300 r.p.m., with an all-on weight of 
13 lb. per H.P., thus realising, after nine years’ work, 
the goal he bad originally aimed at. Actually, the 
‘** Comet ” engines gave about 10-15 per cent. higher 
maximum output than the A.E.C. petrol engines of 
similar dimensions. A further batch of 100 engines 
was then put in hand for service on the London 
streets. The public generally had been rather shocked 
by the excessive noise, smell, and smoke from such 
Diesel-engined vehicles as had been operating and 
were no doubt ready to protest vigorously against 
their introduction on the London streets. The first 
100 A.E.C. vehicles were licensed to operate on a 
service running down Oxford-street to Ealing, but 
rumour—probably inspired rumour-——had it that 
they were operating on the Piccadilly-Hammersmith 
route. Scotland Yard was thereupon inundated with 
complaints of the noise and smell of the buses on the 
latter route, but few, if any, complaints were received 
from the route on which the Diesels were, in fact, 
operating ! Apart from general wear, which was only 
slightly greater than in the petrol engine, the all- 
round reliability, 7.¢e., the number of vehicle miles 
per involuntary stop, of the London Diesel bus 
engine was to-day three times that of the petrol engine. 
The success of the A.E.C. soon led other manufacturers 
to adopt the ‘“‘ Comet’ system, and to-day between 
thirty and forty of the principal manufacturers in 
this country and on the Continent were building such 
engines; over 20,000 ‘‘Comet”’ engines were in 
regular service on the roads of Europe, with an aggre- 
gate H.P. of about 1,500,000. 

Commenting on the demand for much smaller 
Diesel engines running at still higher speeds—until 









serious blow to the development of lighter Diesel 
engines-—Mr. Rieardo said work in that direction was 
proceeding apace on the Continent and the smallest 
engine which his firm had yet designed, as a com- 
mercial product, was one of 2fin. bore by 4in. stroke, 
a four-cylinder engine developing 46 to 47 B.H.P. at 
a normal governed speed of 3800 r.p.m. A large 
number of those little 1-6-litre engines had been built 
and were in service in light delivery vans on the 
Continent. 

Remarking that the Diesel engine of the future 
would have to be content with a much inferior fuel, 
it was pointed out that the recent work of the author 
and his colleagues had been directed largely to the 
problem of dealing with the fuels of the near future, 
and to that end they had evolved two other forms of 
combustion chamber. One was designed to use fuels 
of very low cetene value and to give very easy starting 
with smooth and silent running, but about the same 
consumption and power output of the ‘* Comet,”’ and 
the other, which, by the reduction of pumping and 
heat losses, gave a higher power output and a con- 
siderably lower consumption, viz., about 0-375 lb. 
per B.H.P. Meanwhile, work had proceeded on the 
sleeve valve, which Mr. Ricardo personally much 
preferred for real continuous hard work, on account of 
its almost complete freedom from wear, its low main- 
tenance cost generally, and its very low fuel and oil 
consumption. 

There was no time for a discussion and the section 
then adjourned until Wednesday, September 16th. 


Derence Against Hostive”Arcrart. 


In Section G on Wednesday Dr. A. L. Rawlings 
dealt with ‘Ground Defence Against Hostile 
Aircraft.” 

The President pointed out that the paper contained 
information of a semi-official character, a subject of 
great interest to everybody at the present time. The 
paper might well have been withheld for official 
reasons, and therefore Section G was privileged in 
having Dr. Rawlings to speak on the subject. 

Dr. Rawlings said that if ever again we had a war 
with a resolute and well-equipped enemy within 
aircraft range, the air raids we should have to face 
would be something different from those of twenty 
years ago, but probably very few had thought how 
different they were likely to be. It had been estimated 
that the total weight of all the bombs dropped on 
England by German aeroplanes during the whole 
of the war was of the order of 50 tons. In twenty 
years the carrying capacity of aircraft had been 
enlarged, their speed and range of action had been 
increased, and now 50 tons of bombs could be brought 
from the other side of the Rhine by a single squadron 
and dropped on London in one night. According to 
recent reports, the latest American Douglas machines 
could carry a load of 2 tons at about 170 m-.p.h., 
and they had a radius of action of over 3000 miles. 
A big Boeing bomber recently flew the 2100 miles 
from Seattle to Dayton carrying a comparable load 
at a speed of 233 m.p.h. In Europe, whilst we were 
turning our eyes to German aircraft development, 
it should not be overlooked that in Italy they were 
building Savoia, Caproni, and Fiat machines which 
could put up as good a performance in many respects 
as the Americans and, without wishing to make a 
scare, he submitted there was no single item of 
national defence that deserved more consideration 
and preparation having regard to the enormous 
risks to gas, water, and electricity works, docks, 
bridges, food warehouses, petrol stores, main railway 
junctions, Government offices, &c. Our Government 
was, no doubt, alive to the danger and gas masks, 
for instance, were being accumulated in large 
quantities. On the whole, however, he doubted if 
gas was the most serious form of air menace because 
its effects must be local, and they were not difficult 
to counter. Why trouble to gas a whole population 
piecemeal when a few well-directed explosive bombs 
would cut off their food and water and paralyse 
their transport ? 

Continuing, the author said there were, broadly, 
two possible ways of beating off an air attack. Light 
fighting planes armed with machine guns could be 
used, or we might rely on anti-aircraft batteries 
firing from the ground. The fighting planes might 
easily have greater speed and mobility than the heavy 
bombers which presented a large and vulnerable 
target, and many authorities regarded them as the 
best means to adopt. The paper, however, was 
concerned with defence by land batteries because 
of the many interesting engineering and scientific 
problems presented. Anti-aircraft guns of great 
accuracy and range capable of rapid fire at long range 
were standard weapons, and the next question was 
how could we hit an aeroplane with them ? Suppose 
the target was flying at 180 miles an hour and that 
the machine could be sighted 44 miles away. In 
14min. the attacking aeroplane might be overhead 
and everything must be done very quickly. With the 
attacking plane travelling at that speed it was 
necessary to aim the gun at a point } mile away 
from where the machine was first sighted, but the 
prediction of the future position of the attacking 
machine was only possible if it could be assumed 
that during the time of flight of the shell and for a 
similar period before it was fired, the target main- 
tained a constant speed in a straight line at constant 
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apparatus had been constructed on the supposition 
that that assumption would be valid. Unfortunately, 
however, that could not be kept a secret from the 
pilots of potential enemy bombing planes, and it 
might be expected that they, knowing of our assump- 
tion, would, take care to falsify it. On the other 
hand, it might be argued that a heavy bombing 
machine was not adapted for quick variations in 
its course and speed, and, more important still, that 
the accurate aiming of a bomb on to a target necessi- 
tated straight..aud steady flying for a considerable 
distance before the bomb was actually released. 
How far that would prove to be true in war time he 
did not know; all he wanted to show was that the 
prediction for aircraft gunnery was based on an 
uncertainty. 

Assuming, then, that our enemy obligingly flew 
at constant speed, course, and height as he 
approached, we must observe what the speed and 
course actually were, multiply the speed by the 
time of flight of our own shell, project a line of length 
equal to the product in the right direction from his 
present position, and so find a point to aim at. The 
mechanism used for obtaining time of flight varied 
in different countries, but all sorts of corrections had 
to be made. A very important one was for wind. 
Air density needed another correction and the muzzle 
velocity of the gun decreased with wear and tem- 
perature. Some attempt was made to introduce all 
these corrections and most predicters now used 
were marvellous pieces of méchanism, remarkable 
for ingenuity of design and perfection of workmanship. 
They were also costly, the cheapest type probably 
costing £3000 or £4000, whilst some of the highly 
developed Continental models cost three times asmuch. 

So far as they went, these machines gave nearly 

perfect results, 7.e., they gave an answer as accurate 
as the data with which they were fed. The weakest 
lmk in the whole process was probably the range- 
finder. That was not meant as a reflection on our 
range-finder makers, for considering that it was 
necessary to work with a field instrument out of 
doors in hot sun or cold wind, and to take a succes- 
sion of rapid observations with an accuracy of one 
second of are to locate the moving target within 
40 or 50 yards, and considering further that the speed 
and course of the enemy’s flight had to be deduced 
from a succession of such observations before the 
predicter could compute the future position to be 
aimed at, it was a constant reason for wonder to him 
that the shell burst within a quarter of a mile of the 
target. The difficulty was met to some extent by 
using what was called a range clock, which gave a 
succession of ranges on the assumption that the range 
was changing at a constant speed. The clock gave 
a smooth series of values which should average out 
the observations like drawing a smooth curve through 
a set of plotted points. That, however, was clearly a 
makeshift, and it seemed unlikely that we could have 
really good anti-aircraft shooting until a new system 
of range-finding was discovered. That, continued the 
author, might seem a rather despairing picture of the 
possibilities of anti-aircraft fire, but the fact was that 
in spite of all the elaborate automatic machinery, 
there was still much scope for skill and experience, 
although a thoroughly well-drilled crew after constant 
practice could make things very uncomfortable for 
an attacking aeroplane. If we were to judge by news- 
paper articles, however, it was the policy of the War 
Office to rely chiefly on Territorials ‘to man anti- 
aircraft equipment. 

Another question was what should be done when 
the enemy came not in single machines, but in 
squadrons. Were we to provide a battery of guns 
and £5000 worth of predicter mechanism for each aero- 
plane, or were we to hope to pick them off one by one 
with a single battery before the enemy aeroplanes 
could reach their objective ? Again, if the raid was 
made at night, searchlights must be used and a 
further set of problems arose. There seemed to be 
some difficulty in making a single electric are to take 
more than about 150 amperes, so we were limited 
at the light source. Such an are could be used with 
a mirror of about 30in. diameter upwards. British 
projectors seemed mostly to be about 36in. diameter, 
but America and some Continental countries went to 
5ft. Owing to the speed with which it was necessary 
to try and pick up aeroplanes with searchlights, it 
was essential to have some means of first locating the 
target and then directing the searchlight on to it, 
so that the gunners could do their work. That brought 
into consideration the sound locator which was 
designed to allow an observer to find the exact direc- 
tion from which the sound of the aeroplane reached 
him. That was a binaural device and depended 
on the difference of phase between the sound waves 
reaching the two ears. It must therefore have a wide 
spread for its two elements, and should selectively 
intensify sounds coming from the normal direction. 
The author, who is with Messrs. Sperry, referred to 
one form of such a device made by that firm, which 
consists of two pairs of horns, one to give direction 
in azimuth and one for elevation. There is an observer 


for each pair and he can rotate the horns either in 
azimuth or elevation, according to what he hears. 
The horns are of sheet metal, about 3ft. square at 
the opening and about 10ft. from centre to centre of 
each pair. 
tapers logarithmically 


The length of the sound track, which 


to the listener’s ear, is 


a very delicate measure of sound direction. This 
machine is of American origin, but is also made in 
England. Similar machines have been made in this 
country and in France with the horns subdivided 
into a number of passages of parallel. 

The author also described an interesting form of 
sound locator which has been made in Czechoslovakia 
by the firm of Goerz. This is said to have been 
modelled on the ear of a bat as this animal is supposed 
to avoid flying into obstacles by hearing the echo 
of its own wing beats reflected by the objects in front 
of it. The Goerz hearing device consists of a para- 
boloid and an ellipsoid, the paraboloid bringing all 
sounds coming towards it parallel to its axis, into its 
own focus. This focal point coincides with one of 
the foci of the ellipsoid, the other focus being at the 
listener’s ear. Thus, sounds coming from all unwanted 
directions are filtered out in two stages and do not 
reach the ear. A similar device is used for each ear, 
and again there are two pairs, for azimuth and eleva- 
tion. The machine thus works on the binaural prin- 
ciple, and the direction filtering causes a sharp increase 
in intensity of sound when the machine is correctly 
oriented. 

Although it might be supposed that any of these 
devices would indicate with great accuracy the 
direction along which the sound finally reached them, 
unfortunately, said the author, that was not what was 
wanted. The velocity of sound in air was only about 
four times the speed of a modern aeroplane and conse- 
quently there might be a difference of as much as 
15 deg. between the line of sight and the line of 
sound. Correction must therefore be made for sound 
lag and machines had been produced to do that auto- 
matically, but the amount of the correction depended 
on the speed of the plane, which probably was not 
known. A difference of 10 m.p.h. would introduce an 
error of 1 deg. The distance of the aeroplane was 
another unknown factor in the correction, and last, 
but by no means least, there was the effect of wind. 
So far as the design and construction of sound locators 
was concerned, however, there now seemed to be little 
room for improvement, but owing to the inherent 
limitations of the problem the results had been, and 
in his view must always be, disappointing. 

In August last year large-scale exercises were 
carried out near the South Coast of England and 
according to newspaper reports, some fifty search- 
lights operating together were unable in several hours 
to pick up a single one of the bombing planes attack- 
ing Portsmouth, except by an occasional fluke. The 
failure was not due to any lack of intensity in the 











searchlight beams, but to the difficulty of aiming 


them on the target. At a given instant each beam 
could illuminate only about one-thirty-thousandth 
part of the visible sky, so, clearly, it would be no good 
simply to trust to luck. It was to be assumed that 
some kind of sound locator equipment was used, but 
if so, it was apparently quite useless. 

In conclusion the author said that as clear nights 
cannot be made to order, the most promising line of 
development would seem to be the provision of a 
sensitive reliable detector of the imfra-red rays 
emitted by the hot aero-engine, and it was in the hope 
of stimulating research along such lines that he had 
presented that paper. 

The President asked whether there was co-operation 
in the development of sound locators by the manu- 
facturers of them in different countries and also 
whether it was possible automatically to connect 
the sound locator with the gun mechanism. 

Wing-Commander Cave-Brown-Cave said he had 
received a letter from Dr. Tucker, Head of the Arm 
Experimental Establishment, in which it was pointed 
out that the searchlights used in the exercises near 
the South Coast of England which failed to pick up 
a single one of the bombing planes attacking Ports- 
mouth—mentioned by the author—were manned by 
comparatively untrained personnel, and the view 
was expressed that with a trained personnel very 
much better results would have been obtained. 

The author, replying to the President, said he 
knew the firm of Goerz had made some attempt to 
bring their machine to the notice of our own War 
Office and also to the Governments of other countries. 
It was in use in some of the Scandinavian countries 
and he believed the Greek Government had purchased 
them also. On the other hand, Messrs. Vickers, who 
made a predicter which was not unknown to the 
British Army, was selling them in Europe, and he 
further imagined that the American manufacturers 
had brought their devices to the knowledge of our 
own War Office. He knew that the American types 
had been sold in Portugal and Lithuania, but it was 
possible that each country had certain specialities 
which were not sold elsewhere. He guessed that the 
predicter which Messrs. Vickers sold to the British 
War Office was not the same in some important 
respects as the one which they sold to other countries, 
and probably the same applied to the devices which 
were made by makers in other countries. Although 
there would be no difficulty in coupling the gun with 
the sound locator, he did not think that would be 





any improvement in the present stage of development. 








The Iron and 


TECHNICAL 


HE autumn meeting of the Iron and Steel Institute 
was held in Diisseldorf from September 21st to 
26th, 1936, by the invitation of the Verein Deutscher 
Eisenhiittenleute, acting on behalf of the German 
iron and steel industry. The general meeting of the 
Institute was held in the Stadtische Tonhalle, 
Diisseldorf on Monday, September 21st, at 9.45 a.m., 
and a joint meeting with the Verein Deutscher Eisen- 
hiittenleute in the Tonhalle on Tuesday, September 
22nd, at 9.15 a.m. 

At the opening meeting Dr. Springorum extended 
a hearty welcome to the Institute on behalf of the 
Verein Deutscher Eisenhiittenleute and on behalf of 
the Reception Committee. He said that all the 
German iron and steel works without exception had 
agreed to allow members of the Institute to visit their 
plants, and that willingness could be regarded as a 
further token of a really hearty welcome. 

Dr. H. Wagenfuhr (Oberburgermeister of Diissel- 
dorf) also welcomed the members of the Institute. 
Mr. James Henderson (Acting President of the Insti- 
tute), in returning thanks for the welcome extended 
to the visitors, said that he appeared as a substitute 
for the real President, Sir Harold Carpenter, who had 
been forbidden to travel at the present time, but 
fortunately he was not seriously ill; it was more a 
matter of inconvenience. He then read a letter of 
apology from Sir Harold. Continuing, Mr. Henderson 
said it would be quite impossible for him to express 
the feelings of gratitude which the members had 
already formed for the reception that they had had, 
and that they knew they would continue to receive. 
As Dr. Springorum had said, it was now thirty-four 
years since the Institute last met in Diisseldorf. He 
had had the pleasure of taking part in the gathering 
of 1902 as a member of the Institute, and he looked 
back on that meeting with great pleasure. On behalf 
of the members of the Iron and Steel Institute he 
thanked Dr. Springorum and the Oberburgermeister 
most sincerely and heartily for their welcome. 

Dr. Springorum then vacated the chair and pre- 
sented in German a paper entitled ‘‘ Technical Deve- 
lopments in German Iron and Steel Production 
During the Last Fifteen Years.” This paper was not 
open to discussion and the formal business of the 
Institute was then taken. 
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The Chairman announced that the Council had 
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nominated Mr. Alfred Hutchinson to be the next 
President of the Institute. 


PAPERS. 

A paper was then presented, in German, entitled 
“The Firing of Open-hearth Furnaces in German 
Steel Works,” by Dr.-Ing. Friedrich Wesemann 
(Diisseldorf). An English translation had been pre- 
pared for the Institute and from it the following 
summary is taken :— 

FURNACES IN GERMAN STEEL WORKS. 

The situation in regard to the conservation of fuel which faced 
the German metallurgical works in the years following the war 
led to an extension of the fuel basis of open-hearth steel works in 
the direction of brown coal briquette gas, mixed gas, and pure 
coke oven gas. The utility of the various fuels may be expressed 
in terms of their combustion temperatures, the luminosity of the 
flames produced, and the input of heat into the furnace. With 
the aid of preheated gas and air these fuels are adequate to meet 
the requirements so far as the temperature of combustion is con- 
cerned, but in order to ensure a high output and good boiling it 
is necessary also that the luminosity of the flames should be 
adequate, and this in turn implies either certain limits as to the 
preheating of the gas or else the artificial addition of “ carriers ”’ 
of luminosity. In the case of producer gas the necessary carbon 
to ensure luminosity of the flames is precipitated out of the tar 
present in the gas at temperatures of 900-1000 deg. Cent.. 
whereas with mixed gas operation a temperature of 1100 
1250 deg. Cent. is necessary to bring about decomposition of the 
heavy hydrocarbons and the methane. Either process can be 
rendered more or less ineffective by the water gas reaction, and 
this makes it necessary to ensure that the moisture content in 
the gases is kept low. In the case of mixed gas furnaces the 
greater preheating capacity of the gas regenerator makes it 
necessary considerably to increase the heating area of the 
chequer work theréin, and similarly of that in the air regenerator, 
in view of the large amount of waste gases passing through it. 
Since frequently the amount of carbon precipitated from cold 
coke oven gas by thermal decomposition is not sufficient, brown 
coal dust, crude tar, or tar oil are injected. 

The heat input of the open-hearth furnace is governed by the 
character of the combustion process within the furnace and by 
the draught of the chimney. The combustion, in turn, is strongly 
influenced by the angle of the burner and the velocity through 
the latter, and suitable values for these factors have been worked 
out for each kind of fuel. The draught of the chimney depends 
on its height and cross section, which may be related to the heat 
supply per hour, whatever the nature of the fuel used. The 
smaller the resistance offered to the flow of gas, for given chimney 
dimensions, the greater will be the amount of waste gas with- 
drawn. From this point of view the furnace heated by coke 
oven gas is the one that offers the greatest advantage, followed 
in order by the producer gas furnace and by the mixed gas 
furnace. If the input of heat is related to the size of the furnace 
independently of the metallurgical details of the process, furnaces 
heated with coke oven gas and with producer gas are found to 
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be approximately equal, while those heated with mixed gas come 
much lower. The characteristics of the operation of a furnace, 
examined from a thermo-technological point of view, are again 
reflected in the amount of heat throughput expressed in relation 
to the size of the furnace. 

In a similar way, the output per hour may be expressed in 
terms of the size of the furnace, a method of statement which 
has great advantages over the “hearth area output” index. 
No influence of the method of heating on the output of the 
furnace is disclosed. 

The area of the hearth, which determines the design of an 
open-hearth furnace, is also closely related to the capacity of the 
furnace ; the curves representing this relationship in the case of 
furnaces fired with producer gas and with coke oven gas come 
close together, but in mixed gas furnaces the hearth areas are 
smaller for the same size of furnace, and the depth of the bath 
is therefore greater, which circumstance is to be explained by 
the use of larger quantities of pig iron and ore in that type of 
turnace. 

Discussion. 

Mr. A. Robinson said that not the least interesting 
point which the author stressed was the great advan- 
tage and practical necessity for the use of a luminous 
flame for the efficient heating of the charge. He was 
surprised by the small number of works—seven out of 
fiftty—-which were now using mixed coke oven and 
blast-furnace gas alone, and would be glad if the 
author could give the reason. Of recent years in 
England the tendency had been to extend the use of 
coke oven gas, either as a “ booster”’ for producer 
gas or as a mixture with blast-furnace gas, and one 
firm at least was using coke oven gas and tar, but the 
great majority were still using producer gas. It 
would be interesting to know whether experience had 
shown the use of a mixture of different calorific power 

-say, 1700 or 2800 calories—to be unfavourable to 
the efficient working of the furnace. 

In discussing the question of the heating power of 
luminous flames, whilst acknowledging that for many 
reasons they might be desirable, there was some 
doubt whether a high degree of luminosity was neces- 
sary. The problem of giving some relief to the roof 
and linings of the furnace from a less luminous flame 
could probably be solved to a large extent by the 
design and angles of pitch of the ports, together with 
control of the draught. The exact reason for the 
quicker transfer of heat to the charge and not to the 
furnace structure by a more luminous flame was some- 
what obscure, and information from the author on 
that point would be welcome. The very favourable 
figures shown by the author, giving the heat saving 
in the waste gases by the use of mixed gas instead of 
producer gas, were rather astonishing, and it would 
be interesting to know whether those figures were 
obtained in actual practice. 

Mr. J. B. R. Brooke said he had been interested to 
note the stress laid by the author on the necessity 
of obtaining as high a luminosity in the flame as 
possible. That was particularly important in Germany, 
because of the extensive use of pure coke oven gas in 
recent years. That it was possible to work open- 
hearth furnaces successfully with a non-luminous 
flame—a fact that the author’s stress on the import- 
ance of luminosity of the flame would tend to ignore 
—was, however, shown by the fact that in one of the 
large steel works in Canada there were several fur- 
naces being worked with blast-furnace and coke oven 
gas, the mixture being approximately in the ratio 
50/50, without regeneration and without the addi- 
tion of any means of making the flame luminous, and 
the only luminosity was that obtained by the flame 
by its own heat towards the end of its career from 
the furnace. As stated by the author, the main 
advantage of working with an unregenerated flame 
was the simplification of the furnace design, coupled 
with the ability to use a simple type of water-cooled 
burner which would maintain the direction of the 
flame throughout the furnace campaign. The latter 
advantage probably explained the comparatively 
successful results obtained with the non-luminous 
flame mentioned earlier. The author described how 
both flame direction and luminosity were obtained 
when using coke oven gas only. Personally, he agreed 
that while flame direction was probably the most 
important factor, luminosity was almost equally 
important. 

The speaker then outlined briefly the steps which 
had been taken at the Normanby Park Works of 
John Lysaght, Ltd., to obtain both flame direction 
and luminosity when using a mixture of blast-furnace 
and coke oven gas in the proportions of approxi- 
mately 5: 2. 

Continuing, he said that the advantages outlined, 
however, were not of sufficient merit to justify the 
staff in being satisfied with the design. In 
particular, the flame direction was not good enough 
after about 200 heats to avoid the roof being 
‘caught ” along the pit side. A completely new 
type of damper was being experimented with, 
which embodied entirely new features. It was hoped 
that sufficient experience would have been obtained 
with it to enable the results to be communicated to 
the meeting of the Institute in London in May next. 

The Chairman said that lack of time prevented his 
inviting further speakers to take part in the discus- 
sion, but comments in writing would be welcomed. 

The following paper was then presented by Mr. 
W. J. Brooke :—‘‘ Investigations into the Influence 
of Coke Quality on Blast-furnace Operations,” by 
W. J. Brooke, H. R. B. Walshaw, and A. W. Lee, 
B.Se., A.M.I.M.E. (Scunthorpe). We give below 
the authors’ synopsis of the contents :— 


BLAST - FURNACE COKE. 
A history of the investigations into methods of ascertaining 
the quality of blast-furnace coke is given, reference being made 





to work done in collaboration with the Midland Coke Research 
Committee. 

The effect of belt transport on the coke breakage from the 
coke ovens to the blast-furnace bunkers is shown. 

Methods of sampling coke as dictated by works experience 
are discussed, together with their application to the results 
obtained by the shatter and abrasion tests. 

Based on the results of small-scale experiments on the effect 
of mixing finely ground coke breeze with the coking slack, a 
breeze blending plant was installed. The effect of this breeze 
on the shatter index of the coke is made evident, together with 
the effect which the breeze-blended coke had on the blast- 
furnaces. 

The necessity for an abrasion test is shown, and various 
results in connection with this test are given. 

Investigations have been made into the coking properties of 
various slacks used, and the results of swelling tests on these 
slacks are set forth. 

Large-scale experiments are described, showing the effect of 
fine grinding various South Yorks coking slacks, as a result of 
which a fine grinding plant was installed. Data obtained from 
the experimental ovens are compared with those obtained from 
the coke after putting into operation the fine grinding plant. 

Attempts are made to correlate the data obtained in con- 
nection with the coking slack-coke-blast-furnace cycle. 


DISCUSSION. 

Professor Paschke, speaking in German, said that 
depending on its baking capacity, the Westphalian 
coking coal was able to absorb various quantities of 
coke breeze, quantities which increased with an 
increase in the baking capacity. In that connec- 
tion, it was of paramount importance that the coke 
breeze should be ground finely and that it should be of 
a suitable splintered or chip-like shape ; coke breeze 
which was not ground would impair the coke. After 
protracted experiments, it was decided to grind the 
coke breeze by means of rollers, so as to obtain a pro- 
duct which would meet all requirements. The 
addition of coke breeze to the slack was increased 
from 3-3 to 4-5 per cent., and a coke was thereby 
obtained in which the percentage of large coke was 
somewhat higher than in the usual coal blends, 
made without the addition of coke breeze. 

It was ascertained, moreover, that the coke which 
had been produced with an addition of coke breeze 
was more compact in the lumps and less cracked. 
A marked increase in sulphur and ash content was not 
found, nor was there any increase in the coke breeze. 
So far as the operation of the coking plant was con- 
cerned there was the advantage that, when adding coke 
breeze, it was possible to reduce the percentage of 
“lean ” or meagre coal in the coal blend, and to pre- 
vent the swelling of the coal. Certain advantages in 
operation resulted from these facts. 

The Chairman said that lack of time made it 
necessary to close the discussion, but invited further 
contributions in writing, and a paper on “ The 
Determination of the Gases in Steel by the Hot Ex- 
traction Method,” was presented by G. Thanheiser 
(Kaiser-Wilhelm-Institut fir Eisenforschung, Diissel- 
dorf). 


GasEs IN STEEL, 


An account is given of investigations on the hot 
extraction method which have been carried out in 
the Kaiser-Wilhelm-Institut fiir Eisenforschung. By 
means of a few examples of work performed in the 
Institut, the great value of oxygen and hydrogen 
determinations as an aid in metallurgical research 
and practical investigations is demonstrated. The 
following subjects are discussed :—Survey of the 
process for determining oxygen; description of a 
new resistance furnace, reaction of the manganese 
deposit with pure CO; tests for determining oxygen 
in cases where considerable manganese is present ; 
sources of error when analysing the gases extracted, 
the determination of oxygen and hydrogen as an 
expedient for metallurgical research. 


DISCUSSION. 


Dr. T. Swinden said Mr. Thanheiser’s paper was 
particularly welcome at the present time. The 
report by the Bureau of Standards on the samples 
that had been examined by a large number of labo- 
ratories all over the world, referred to in the paper, 
had not yet been issued, but it was known that con- 
siderable divergence in results had been obtained. 
It was gratifying that complete agreement now 
existed between the National Physical Laboratory 
and Sheffield University in the results obtained by 
the hot extraction method, notwithstanding the 
existence of certain differences in the construction 
of the respective equipments. The hot extraction 
apparatus in the speaker’s laboratory had also just 
been completed. It was confidently anticipated that 
no difficulty would be experienced in placing before 
the members at a comparatively early date a clear 
statement of the recommended procedure for the 
hot extraction method. He would leave it to those 
who had had greater experience in the hot extraction 
method to deal in greater detail with the apparatus 
which Thanheiser and Brauns had devised. It was 
clear from the results, however, that a thoroughly 
reliable and workable piece of equipment had been 
provided. Dr. Thanheiser’s experimental work 
on the effect of manganese was particularly convinc- 
ing, and the further experimental evidence provided 
by him of a comparison of three different methods 
of examining the gas mixtures was also very useful. 

There could be no question whatever as to the 
importance of determining the oxygen, nitrogen, 
and hydrogen in steel. There was serious ground for 
the belief that a determination of the oxygen would 
go far towards explaining certain physical charac- 
teristics. It was definitely known that nitrogen 





had an important effect on the mechanical properties 
and that, suitably controlled, it bid strongly to be 
regarded as a useful alloying element. Similarly, 
there was little doubt that the future would see 
far greater attention paid to the influence of hydrogen, 
not only as regards soundness, but with regard to 
its influence on certain types of physical defects. 

Professor Eilender, speaking in German, said 
that it was in connection with the hydrogen deter- 
mination that the research work carried out by the 
author was of special value. By the far-reaching 
research work of the Kaiser-Wilhelm-Institut the 
extensive influence of hydrogen on the quality of 
the steel had been determined in all directions. 
Should it be possible to arrive at an exact and correct 
method of determination, that would unquestionably 
be a step forward, which would enable the scientific 
laboratories to pass on to the works laboratories 
the quantitative determinations also, and which 
would bring nearer the goal which was already in view, 
the final development of the hot extraction method 
as a total determination method for oxygen, nitrogen, 
and hydrogen, to be applied not only in research 
laboratories, but also in modern works laboratories 
for the control of steel quality. 

The meeting then terminated. 


DINNER. 


A banquet was held at the Tonhalle on Monday 
evening. 

Dr. E. Poensgen proposed ‘The Institute,” on 
whose list of members the names of all the glorious 
pioneers of the steel industry figured. To entertain it 
was indeed a great distinction and delight to the 
Fatherland. The close collaboration between them 
had sustained a heavy shock during the Great War. 
The strands had now been taken up again, but that 
was the first occasion since the war when one of the 
Institute’s important annual Autumn Meetings had 
been held in Germany. When all at once they 
joined hands again after a long separation they had 
much to say to one another, and so he was convinced 
that the present interchange of views, ideas, and 
experience would serve the best interests of the British 
and German steel industries. In the name of the 
Verein Deutscher Eisenhiittenleute, he weleomed the 
Institute to the iron city of Diisseldorf, which may 
well be called the industrial centre of Germany. 
Dr. Poensgen then gave a very entertaining speech 
on the Rhine which was very heartily received. 

Mr. James Henderson responded, and said it would 
be impossible for him to do justice to the speech they 
had just heard. He thought it was not always realised 
that there were more than 600 members of the Insti- 
tute outside the British Empire, spreading over some 
twenty-four countries, in which nearly every country 
in Europe is included, and it also had members in 
Asia, in North and South America, and even in Africa. 
He felt therefore that the Iron and Steel Institute of 
Great Britain was a nucleus round which might be 
crystallised a great deal of that desire for co-opera- 
tion which was rampant, one might almost say, 
throughout the world. 

Mrs. Henderson, who was received with prolonged 
applause, responded wittily on behalf of the ladies. 


(T'o be continued.) 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

J. E. Rarsrrick, Ltd., machine tool merchants, have removed 
to ‘* Reliance Works,” Park Royal-road, Chase Estate, Acton, 
N.W.10. 

Mr. V. H. C. AMBERG has been appointed managing director 
of the Express Lift Company, Ltd., one of the associated com- 
panies of the General Electric Company, Ltd. 

Mr. L. Crayton, M.I.P.E., has joined the staff of Wallace 
Clark and Co., consulting management engineers, of Bush 
House, London. Mr. Clayton has been methods engineer with 
the Singer Manufacturing Company, Ltd., for the last twelve 
years. 

Mr. E. T. Hippistey, M.A. (Cantab.), A.M.I.E.E., A.M.1. 
Mech. E., has been appointed manager of the traction depart- 
ment of the British Thomson-Houston Company, Ltd. He has 
been with the company sixteen years, fourteen of which have 
been spent on traction work. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readere. 


J. Browett Lryptey "(1931), Ltd., Letchworth, Herts, has 
recently received a number of orders for air and gas compressors 
and back-pressure steam engines, including one for ten two- 
stage steam and motor-driven air compressors ranging from 
500 to 750 cubic feet per minute capacity for gold mines in 
Western Australia. 








CATALOGUES. 


LoRANT AND Co., Ltd., 98, Croydon-road, 8.E.20.—A leaflet 
describing the ‘* Prelu”’ air-driven grinder. 

British THomson-Houston Company, Ltd., 
Latest ‘‘ Mazda ” lamp catalogues and price lists. 

EpGar ALLEN AND Co., Ltd., Sheffield, 9.—Latest editions 
of booklets on carbon tool steel and high-speed steel. 

Peter Stupes, Ltd., Warrington.—A catalogue of precision 
or “ Swiss ”’ files, giving much useful information on this class 
of file, and showing the wide range of types made by the firm. 


Rugby.— 
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Currency and the Markets. 


The probable effects of the break up of the gold 
bloc upon the iron, steel, and metal markets is naturally 
foremost in the minds of manufacturers and consumers, 
The devaluation of the franc and the adherence to the 
sterling group of a number of countries the currencies 
of which have been on a gold basis or linked to the franc 
must necessarily result in a vast amount of financial 
readjustment, but it is improbable that it will have any 
immediate influence upon the markets for iron and 
steel. Later on, however, if the hopes of the financial 
and economic experts are borne out, it should be the cause 
of an expansion in international trade. For the time being 
the control exercised by the Cartel and the British Iron 
and Steel Federation over home and export prices may be 
sufficiently strong to check natural tendencies. When 
the Belgian currency was devalued some time 
ago it was suggested that the temptation to increase 
their export business by quoting cheaper prices might 
disturb the Belgian steel makers’ relations with the 
other members of the Cartel (France, Germany, and 
Luxemburg). Time has proved this prediction to be 
unsound. Cartel quotas are fixed upon a tonnage basis, so 
that competition in prices is no longer necessary, although 
the ability to quote low rates makes it easier to dispose 
of an allotment. So long as the consuming countries 
are content with this state of affairs, it seems likely that 
the system will be maintained, and that the devaluation 
of the frane and other currencies will not be of material 
advantage to buyers in overseas markets. The Belgian 
Government contrived to hold in check the tendency for 
home prices to rise at the time of the devaluation, and it 
remains to be seen whether Monsieur Blum’s administra- 
tion will be equally successful. The two chief competitors 
of the Cartel industries are the United States and Japan, 
and the French steel makers should be able to compete 
on better terms than hitherto. The natural tendency 
will be for the dollar to rise against the franc and this 
may restrain American activities in some of the more 
competitive markets. Devaluation is likely to have 
a greater influence upon the non-ferrous metal markets 
which are less under control, and which, owing to the 
existence of the London Metal Exchange, offer more satis- 
factory opportunities for hedging against currency move- 
ments. Before the crisis developed there were heavy 
purchases of copper and other metals by French interests, 
and it is probable that these will be resold when the franc 
exchange rate has been fixed. Price fluctuations, therefore, 
may be expected, but it will probably be found that over 
a period prices will adjust themselves to higher levels. 


The Pig Iron Market. 


The position in the pig iron market has been 
steadied by the action of the producers on the North-East 
Coast and in the Midlands in adopting a system of rationing 
supplies of foundry iron. There is still some anxiety as to 
the possibility of a stringency developing later, but the 
makers have assured customers that they can guarantee 
to meet normal requirements, and fresh furnaces are to be 
put into operation before the end of the year. Dorman, 
Long and Co., Ltd., will start a big modern furnace early in 
October, and later on another furnace will be blown in by 
the Skinningrove Iron Company. To meet this additional 
output, Dorman, Long have’ reopened the South Skelton 
ironstone mine, which was closed down in 1930. Notwith- 
standing these assurances, however, users of foundry iron 
fear that most of the additional capacity will be devoted 
to the production of basic iron. On the North-East Coast 
the makers have sold heavily until the end of the first 
quarter of next year, but there is a fair amount of inquiry 
in circulation for fresh tonnages. The needs of consumers 
in this district are given preference, and anything left 
over is divided amongst users in outside areas and in 
Scotland. Little iron is available for export, and mer- 
chants complain of the difficulty of obtaining material 
against contracts placed by overseas buyers. In the 
Midlands all the consuming industries are well covered, 
and are specifying freely against contracts, but in many 
cases users would like to place supplementary tonnages. 
Nevertheless, there seems sufficient iron to go round, 
although the accumulation of stocks is prevented by the 
rationing system which has been put into force. On the 
whole, the production of Midland iron seems enough to 
meet the needs of consumers, without allowing any 
margin for an expansion in the demand. The make of 
Scottish pig iron is well maintained, and although some 
difficulty has been experienced owing to the interruption 
to shipments of ore from Spain, it has not affected the 
output. The hematite market has been active, but the 
makers are showing reluctance to increase their commit- 
ments until the situation with regard to the future cost of 
ore can be gauged. Specifications against contracts 
are being pressed upon the works, and a heavy tonnage 
is passing into consumption in the Midlands and Sheffield. 


The North-East Coast and Yorkshire. 


Following a period of quiet trading resulting 
from the care which the steel makers have shown in 
accepting contracts more new business has been trans- 
acted. There is difficulty in placing orders for anything 
like near delivery, but consumers seem to be more recon- 
ciled to this position and to be content to book for some 
time ahead. On the other hand, the steel makers 
scrutinise all orders carefully when entering into fresh 
commitments. The situation on the North-East Coast 
has recently improved, and the activity which has ruled 
at the big engineering establishments has spread to the 
smaller concerns which, until lately, were working on 
rather hand-to-mouth lines. There has been no decline 
in the heavy demand for joists and sections, and as all 
the constructional engineering concerns on this coast are 
busily employed, some of them upon Government work, 
there is no likelihood that the position will become easier 


for a long time. Nervousness is still felt regarding supplies 
of semi-finished steel, and although all the local producing 
works are operating at capacity users are watching the 
position closely. There has been fresh talk of an attempt 
being made to obtain Continental supplies in excess of 
the quota, but no definite announcement has been made. 
The market requirements of plates seem insatiable, and 
it is expected that another mill will be put into operation 
within the next week or two. The periods required for 
the execution of orders appear to be gradually lengthening 
and some consumers complain of the difficulty of obtaining 
contract deliveries on time. The rail mills, which for a 
time have been less busily employed than most other 
departments, are likely to benefit from the South African 
order which has just been placed ; but more work could 
be handled without undue pressure upon the resources 
of the mills. The sheet works are engaged upon some 
good contracts, many of them arising from the Govern- 
ment rearmament programme, but most of the makers 
would like to see more business coming forward from 
overseas markets. The general export demand for steel 
materials has not been particularly pressing; but even 
so, it has been more than the manufacturers can comfort- 
ably deal with, as they have been concentrating upon 
meeting home trade requirements. On the other hand, 
they have to fill their export quota, and for this reason 
have been accepting orders which otherwise might have 
been turned down. The South African order referred to 
above involves about 34,000 tons and has been the 
subject of negotiation for some time between I.R.M.A. 
(the International Rail Makers’ Association) and the 
South African Railways. Finally the order was split up 
and the Canadian works received 11,000 tons, the Germans 
10,000 tons, whilst the balance has come to British makers. 
This year South Africa has placed orders for about 
60,000 tons of rails, but it seems probable that the time is 
approaching when the South African requirements will be 
looked after by the steelworks in that country. 


Scotland and the North. 


Conditions in the Scottish steel market have not 
changed much during the past few weeks. Practically all 
departments of the industry are working at capacity and 
the requirements of the consuming trades seem to be 
growing. There has been a lull in the placing of new ship- 
building orders for a time, but lately some new orders have 
been reported, and it is understood that other contracts 
for naval and merchant vessels will be placed within 
the next few weeks. As the steel works already find it 
difficult to supply the shipyards with all the steel they 
require, the outlook for the industry is very satisfactory. 
The demand for semi-finished steel is a feature of the 
market, and although the works are operating at capacity 
they do not seem able to meet their customers’ full 
requirements. Joists, sections, and plates are being pro- 
duced upon a particularly heavy scale, and specifications 
against contracts are reaching the works freely. The con- 
structional engineers are busy, and there is a considerable 
amount of work in hand connected with extensions to 
existing factories, as well as the erection of hangars, which 
calls for considerable quantities of structural material. 
The boilermaking establishments have more orders on 
their books than for a long time, and are taking large 
supplies of plates. Some concern is expressed by the re- 
rollers lest a stringency develop in the supplies of semi- 
finished steel, and in spite of assurances which have been 
given, many of them would like to see negotiations 
opened for an increase in the imports of Continental 
material. Most of the establishments in this branch of 
the industry are working at capacity, the demand for 
ferro-concrete bars being particularly heavy. In the 
Lancashire market the volume of new business is some- 
what restricted, since most consumers have covered their 
requirements whils+ the manufacturers, who are heavily 
sold forward, are not pressing for business. All the engi- 
neering concerns in this district are busy and the boiler- 
makers, tank makers, and locomotive builders have as 
much work booked as they can comfortably handle. In 
fact, their chief preoccupation is to obtain much- 
needed deliveries of steel material. New business in 
forgings has fallen off somewhat, but the firms specialising 
in this work can see their way to maintain a steady rate 
of operations for some weeks. 


Current Business. 


J. Brockhouse and Co., Ltd., manufacturers of 
motor springs, Victoria Works, West Bromwich, have 
obtained a site of 6 acres at Livingstone-street, Glasgow, 
for the erection of a works. The Hughes Bolckow Ship- 
breaking Company, Ltd., Blyth, has secured the Danish 
liner ‘‘ Frederick VIII’ and the Greek steamer “‘ Petrakos 
Nomikos ” for scrapping. The South African Railways and 
Harbours Administration has placed a contract for three 
salvage tugs with Lobnitz and Co., Ltd., Renfrew. Swan, 
Hunter and Wigham Richardson, Ltd., Wallsend; Wm. 
Doxford and Sons, Ltd., Sunderland ; and J. L. Thompson 
and Sons, Ltd., Sunderland, have each received an order 
from the Commonwealth and Dominion Line for a vessel 
of 9500 tons. P. and W. MacLellan, Ltd., Glasgow, have 
received a contract for the construction and erection of a 
steel road bridge over the river Findhorn at Forres. 
British Steel Construction (Wednesbury), Ltd., has sub- 
mitted plans to the Wednesbury Town Council for new 
workshops and offices ; and the Bridge Foundry Company, 
Ltd., aluminium founders, Bridge-street, Wednesbury, 
has also submitted plans for extensions to the works. 
Clelands (Successors), Ltd., Wallsend, have resumed ship- 
building after having carried on only a ship repairing 
business for several years. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—South African Railways and Harbours: supply 
of mild steel rivets (Johannesburg, October 19th) ; bolts, 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 


steel bogie wagons (type BB.4), to be built at Durban ; 
mild steel angles, special sections, plates, flats, rounds and 
squares required for building the wagons (Johannesburg, 
October 26th); two grabs for handling manganese ore 
(Johannesburg, November 4th); steam pressure gauges, 
single vacuum gauges, and duplex vacuum gauges, together 
with dials (Johannesburg, November 9th) ; New Zealand, 
Public Works Department : machine tools, plate bending 
rolls and muffle furnace, &c. (Wellington, November LOth); 
Argentine State Railways Administration : 11,076 springs 
for locomotives, tenders, coaches, and wagons (Buenos 
Aires, November 16th) ; Egypt, Ministry of Public Works : 
equipment for outdoor wiring and lighting and distribution 
network and wiring of dam; power-house equipment ; 
workshop equipment ; mechanical and electrical instru- 
ments; engine-room furnishings and battery charging 
rectifying apparatus; filter plant; ice plant; pumping 
stations, together with necessary pumping units (Cairo, 
November 17th). 


Copper and Tin. 


Prices in the electrolytic copper market have 
been slightly weaker, although there has been no change 
in the situation sufficient to warrant any appreciable 
alteration. The attitude of the American producers, 
however, with regard to raising their domestic quotations 
has had a somewhat damping effect, as they seem bent 
upon keeping the quotation at its present level of 9-75c. 
For some time the market has been w aiting for the 
expected increase to 10c., but the general view now seems 
to be that as it has been so long delayed it is possible that 
the makers will leave the quotation unchanged until the 
end of the year, provided, uf course, no unexpected deve- 
lopment forces their hand. The dislocation to currencies 
caused by the collapse of the gold bloc has naturally had a 
disturbing influence upon the market, but if anything it 
has resulted in more buying, since copper has always been 
regarded as a sound hedge against currency depreciation. 
Whilst the extent of the devaluation of the franc is still a 
matter for conjecture, however, business in this currency 
is out of the question. The standard market has been 
firm and in this department there were a considerable 
number of hedging transactions by French interests prior 
to the collapse of the franc. ... The result of the meeting 
of the International Tin Committee and the delegates of 
the Siamese Government was to leave the situation prac- 
tically unchanged, but the tone of the market does not 
appear to have deteriorated. It was announced following 
the meeting that negotiations would be continued with 
Siam regarding her quota under the tin control scheme. 
It was added also that the present production rate of 
75 per cent. of standard would be reaffirmed in the final 
quarter of the year. The industrial demand has remained 
moderately good, but until the Siamese difficulties have 
been smoothed out this market is likely to present an 
uncertain appearance. Recently substantial buying by 
strong market interests have given a rather fictitious 
appearance of firmness to the market, but as soon as this 
buying ceases the quotation begins to recede. A section 
of the market has interpreted the statement that negotia- 
tions with Siam are proceeding as an indication that agree- 
ment is likely to be reached, but the more conservative 
view is that in any event bargaining will go on for some 
time yet and that discussions may continue until late in 
the year. The influence of the currency crisis has been to 
the advantage of the metal and the cash quotation has 
advanced to over £200, although fluctuations may be 
expected until the outlook becomes clearer. 


Lead and Spelter. 


The easier tone which developed last week in the 
lead market was the result principally of profit taking by 
speculative interests. Later the crisis in Continental 
currencies was reflected in a stronger tendency in prices. 
This arose from a considerable amount of buying by Con- 
tinental interests, partly, no doubt, for fear that the 
currency collapse would increase the price they would 
have to pay for the metal. Consumers in this country did 
not allow themselves to be frightened into the market, 
but have continued to take substantial tonnages, and there 
has been no decline in the quantities passing into con- 
sumption. The tightness of the prompt position has not 
been relieved and the backwardation on the London Metal 
Exchange now amounts to about 3s. 9d. It is suggested 
that there is a likelihood of the stringency becoming more 
acute unless some relief is afforded the position by the 
diversion to the British market of Mexican lead which is 
now going to the Continent. On the other hand, some 
decline in industrial buying may be expected, as the 
natural result of the curtailment of building operations as 
the winter season advances. According to American 
figures, the stocks of refined lead in the United States at 
the end of August were 218,333 short tons, a reduction of 
12,848 tons on the previous month. The production in 
that country in August totalled 33,542 tons, which was 
the lowest figure for any month this year. ... In common 
with other non-ferrous metals, the effect of the currency 
crisis was to cause spelter prices to advance slightly. A 
certain amount of the buying was probably speculative ; 
but, on the other hand, there was a good deal of covering 
by consuming interests, who evidently considered it 
better to ensure their prospective supplies for some time 
to come in view of the unsettled outlook. The demand for 
the metal for industrial purposes remains fairly strong, 
but the galvanisers who bought with some freedom 
recently have not shown much interest in the market. 
Other consumers, however, have not only taken fair 
quantities, but have displayed a tendency to purchase 
further forward than for some time past. According to 


American figures, the stocks in the United States at the 
end of August were 86,194 tons, whilst the production 
totalled 43,614 tons, the deliveries during the month being 
46,085 tons, and the unfilled orders at the end of August 











nuts, screws, rivets, and washers for 100 open high-sided 





65,173 tons. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 


British Steelmakers : plates and sections, 15s. 


PIG IRON. 


joists, 


Home. 


(Dd Teesside Area) 


N.E. Coast Sy e, 7th 
Hematite Mixed Nos.*.. 4 5 0... 
No. 1 | AD: ee, faerie 
Cleveland— ~*~ (Dd Teesside Area) 
No. l Ss oe BAT 6 44 
No. 3 G.M.B... 3:15 0 
No. 4 Forge i.) sre: 
Basic (Less 5/— rebate)... 315 0 


MIDLANDS 


Staffs—— (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0... 
9 » Forge 315 0 
Basic (Less 5/— rebate)... 315 0... 
Northampton 
Foundry No. 3 3.17 6 
Forge 38 12 «6 
Derbyshire 
No. 3 Foundry 4 0 0 
Forge 315 0 
ScoTLAND— 
Hematite, f.o.t. furnaces* 4 5 6 
No. 1 Foundry, ditto 2 EF '6 
No. 3 Foundry, ditto 319 0 
Basic, d d (Less 5/— rebate) 315 0 
N.W. Coast— {+ 5 
Hematite Mixed Nos.* 1411 0 
(4.17 0 
* Less 5/— rebate. 


MANUFACTURED IRON. 


Lancs. AND YORKS. 
Crown Bars 
Best Bars 

MIDLANDS—- 
Crown Bars 


Marked Bars (Staffs.) 


No. 3 quality 

No. 4 quality 
ScoTLAND— 

Crown Bars 

Best .. 
N.E. Coast— 

Common Bars 

Best Bars +n 

Double Best Bars 


Home. 
&. acd 
1010 O.. 
22> ie. 
10).40.; 0... 
12. © 0... 
817 6 
°F -s 
1010 O. 
aM Dccx 
wie O°: 
we es 
if20: 3, 


NORTHERN IRELAND AND FREE STATE 


Crown Bars f.o.q. .. 


LONDON AND THE SouTH— 


Angles 

Tees.. 

Joists 

Channels. . 

Rounds, 3in. and up 
under 3in. 

Flats 


Plates, jin. (basis) 


” fin. .. 


. ean: 
fein. .. 
fin. .. 

Norru-East Coast 
Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 
a under 3in. 
Plates, jin. (basis) 
vt fein. .. 

= jin. 

» fein. 

= tin. 


Boiler Plates, jin. 


ee 


STEEL. 


MIDLANDS, AND LEEDS AND DistrRict— 


Angles 

Tees. . 

Joists 

Channels. . 

Rounds, 3in. and up 
na under 3in. 

Flats, 5in. and under 


Plates, 


din. (basis) 
fein. 

}in. 
fein. 

fin. 


Boiler Plates, gin. 


Home. 
Sw. 

» = 6-;.. 
wm F es 
O20: ‘Or. 
or Pre:.: 
ms 8 
7 a Be 
9 9 6 
O82 8. 
ek tee 
ee ee 
a 
1000. 
£2.40 

9 0 0 
10 0 0 

= Vv: 6 

9 5 O 
10 0 0 
9% ®@ 

7 es 
ee ir 
was) Ss 
M.2 6.. 
915 0.. 
917 6 

a ae: Be 
BO: Das 
5D, Ds -®@ vi 
9) Fac a 
S'S. (OV. 
ww 0:8 .: 
To we <5 
9 7 0 
910 0 
915 0O 
10 00. 
nS es 
915 0. 
10 0 0 


22s. 6d. ; 


6 dd Glasgow 






Export. 
£ s. d. 
314 6 
315 0 


Sheffield 
Birmingham 


Export. 
£ «.' 4d. 
10 0 0 
10°13 6 
10..0 .8 
12 10 0 
10 0 0 


10 12 6 


10 0 0 
10 12 6 
11 10 0 
Export. 
£s.d 
*8 0 0 
79 0 O 
*8 0 0 
78 5 0 
79 (0 (COO 
715 0 
715 0 
78 5 O 
78 10 O 
+8 15 O 
t9 0 0 
9 0 0 
£ s. d. 
*8 0 0 
79 0 0 
*8 0 0 
*8 5 0 
79 0 0 
715 0 
8 5 O 
78 10 0 
78 15 O 
79 0 O 
9 0 0 
a ae | 
_~ a ae 
*9 0 0 
*8 0 0 
*8 5 0 
*9 0 O 
8 0 0 
715 0 
78 5 O 
+78 10 O 
1815 O 
7 oo 
7 oe, 


Current Prices for Metals and Fuels. 


tSouth Africa 5s. and Foreign Markets 2s. 6d. higher. 
STEEL (continued). 


Home. Export. 
GLAsSGow AND DIstRIcT Pe ec 2} ¢:*'a. 
OE re Fe So bey igi *8 0 0 
BBR. be es. ey tt. OR as *9 0 O 
Joists Say ae Reet Be ae! *§ 0 0O 
Channels. . " 9 5 0 73.5 0 
Rounds, 3in.andup .. 10 0 0O.. *9 0 0 
under 3in. i Sep @ 76 0 
Flats, 5in. and under .. 9 7 0O 715 0 
Plates, jin. (basis) PA ee rs 5 O 
bie soa aor laf 48:10 0 

Bina) nikarits ov Te 6 78 15 O 

Pins s S28). IB 9 0 0 

5 Bree Sh Oo ea ae 9 0 0 

Boiler Plates... ~<a oe 

South Wates AREA £'s. d. & *s.'@ 
Angles _. <e n *s 0 0 
We ce ee ee ee RD rare *9 0 0 
PE RR PE Be oe teat 3 0 86 
Channels. . , o & -@ *8 5 0 
Rounds, 3in.andup .. 10 0 0 *9 0 O 
be under 3in. G12 0 7.8.0 
Flats, 5in. and under .. 9 7 O 710 0 
Plates, jin. (basis) .. 910 0.. 78 5 O 
= eee | | ee Se 78 10 O 
Bia si aeajr el Diss « 78 15 0 

jin. 17 ech: 6 10 9 0 0 

aso! op Ws ae ue Os uk 9 0 0 
IRELAND —F.O.Q. BELFAst Rest or IRELAND. 
$i jeo 1d. & a. d. 

I nk. ik cease ea ae 9 7 6 
1 | | Saag oath iaae -.. 10 8 O 10 7 6 
Joists ree ares. Sl aN 915 O 
oe eee 910 0 912 6 
Rounds, 3in.andup .. 10 5 0. Be. .4,.8 
under 3in. iS. Bot ss 8 5 0 

Plates, jin. (basis) .. 912 6. +915 0 
3 TS mere hy Fae +10 0 0 

Sts ivaw ave aie D> 410 5 O 

Beiegs ni owes rerdac hd Bs t1l0 10 (0 

Siei.c: ss...drnhdef-6 10 5 0 

OTHER STEEL MATERIALS. 

Home. Export. 

Sheets. £ ‘ea. £ s. d. 
10-G. to 13-G., f.o.r. 4 Se eT ne as 9 5 0 
14-G. to 20-G., d/d Eee, Won, Fae 915 0 
21-G. to 24-G., d/d es | ek asl Pee 10 0 0 
25-G. to 27-G., d/d tt A 10 15 0 


The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G.— 


Home. 2. sd, 
4tonlotsandup .. .. 14 0 0 
2-ton to 4-ton lots .. 467 6 
Under 2 tons 1660 «0 


Export : £12 7s. 6d. to £13 2s. 6d., c.i.f. India. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 Os. Od. 
Billets. £ d. 
Basic, (0°33% to 00-41% C.) .... 
» Medium (0-42% to 0-60% C.).. 


wm 


St Or or or? 
o 


- 


» Hard (0-61% to 0-85% C.) 8 

a » (0°86% to 0-99% C.) 815 0 

* » (1% C. and up) Jee Oe ® 
Soft (up to 0-25% C.), 500 tons andup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. -. 810 0 

ee er re er er 


FERRO ALLOYS. 


Tungsten Metal Powder. . 3/14 per Ib. 
Ferro Tungsten 3/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £21 10 0 7/- 
” ” 6 p.c. to 8 p.c.. . £21 0 0 7/~ 
8 p.c. to 10 p.c. £21 0 0 7/- 
” a Specially Refined . . 
Max. 2 p.c. carbon £33 10 0 11, 
ES » lp.c.carbon £36 5 0 il 
0-50 p.c. carbon £37 5 0 12/- 
9% 99 » carbon-free .. 94d. per lb. 
Metallic Chromium 2/5 per Ib, 


£11 5 O home 
£12 10 O scale 5/— p.u. 


Ferro Manganese (loose), 76 p.c. .. 
» Silicon, 45 p.c. to 50 p.c. 


Aluminium Ingots (British) .. 


FUELS. 
SCOTLAND. 
LANARKSHIRE 
(f.0.b. Grangemouth) 
Hamilton Ell 
Splints 
AYRSHIRE 


(f.0.b. Ports)—Steam 


FIFESHIRE 
(f.o.b. Methil or Burntisland) 
Prime Steam . . ‘ 
Unscreened Navigation 


LOTHIANS 
(f.0.b. Leith) 
Secondary Steam .. 


Hartley Prime 


ENGLAND. 


YORKSHIRE, MANCHESTER- 
B.S.Y. Hard Steams 
Furnace Coke 

NORTHUMBERLAND, NEWCASTLE 
Blyth Best 7 

>» Second. . ; 
» Best Small .. 
Unscreened 

DuRHAM 
Best Gas.. 

Foundry Coke 


SHEFFIELD Inland. 
Best Hand-picked Branch 26/— to 29, 
South Yorkshire Best .. 23/— to 25 


South Yorkshire Seconds 20 /— to 21/- 


CARDIFF SOUTH WALES. 
Steam Coals : 
Best Admiralty Large . . 
Best Seconds 
Best Dry Large 
Ordinaries # 
Bunker Smalls Tol te. ee bees ae 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 
SwaNnsEA— 
Anthracite Coals : 
Best Large .. .. .. 
Machine-made Cobbles. . 
Nuts 
Beans 
Peas pei ado 
Rubbly Culm. . 
Steam Couls : 
Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Ex Ocean Installation. 








” se 75 p.c. £17 17 6 scale 6/— p.u. 
» Vanadium KE eS 12/8 per Ib. 
»  Molybdenum.. .. .. 4/6 per Ib. 
» Titanium (carbon free) 9d. per Ib. 
Nickel (per ton) £200 to £205 
Cobalt 6/- to 6/1 per lb. 


Furnace Oil (0-950 gravity) 
Diesel Oil alan oe Saag 





Navigation Unsereened 15/— to 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, September 30th. 


Correr— 
Cash .. £39 2 6to £39 3 9 
Three months .. £39 5 Oto £39 6 3 
Electrolytic ees £43 15 Otof44 5 0 
Best Selected Ingots, d d Bir- 
mingham eer £44 0 OU 
Sheets, Hot Rolled eee £72 0 O 
Home. Export. 
Tubes, Solid Drawn (basis) .. Id. Id. 
Brazed (basis) lid. lid. 
BRAss 
Ingots, 70,30, d,d Birmingham £33 0 Oto £35 O OU 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 10d. 10d. 
»  Brazed.. 2d. 12d. 
Tin- 
Cash .. £203 10 Oto £204 0 U 
Three months £200 0 Oto £200 5 0 
LEAD.. £18 0 Oto £17 16 3 
SPELTER £13 13 9to £13 18 9 


£100 to £105 


Export. 

15/6 
16/6 
19/- 


15.9 to 
18/6 to 


I4 


14, 9to 15 - 
15,—to q 


11/6 to 14.9 
13/9 to 14 


19/6 to 23/- 

19/— to 24 

l to 16/6 

15/— to 15/6 
13 


14/8 to 15/- 
24/6 to 26/6 


19/6 
19/— to 19/44 
18/6 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/— to 25/- 
30/- to 47/6 
24/6 to 25,- 


21/-— 
36/— to 40/- 
41/— to 48/6 
40/— to 48/6 
25/— to 35/- 
19/— to 23/6 
11/6 to 12/- 


18/— to 20/6 


Exclusive of Government tax of Id. per gallon. 


Per Gallon. 
34d. 
4d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Labour Situation. 


THe Government’s promises to employers that 


” 


their authority would be restored to them, that ‘ stay in 
strikes would be abolished and Soviet organisation in 
works and factories suppressed, could not be immediately 
fulfilled except in the case of the Lille textile factories, 
in respect of which they were primarily made. The 
Government’s action was resented by the unions and 
strikes were continued for futile reasons, a thousand or 
more men sometimes striking and occupying works in 
order to enforce the reinstatement of one man who had 
left after completing a temporary job. The obvious 
intention of the men was to reaffirm their power in face 


of the employers’ united front, and to deprive them of 


the right to discharge men. As the employers offered 
a resistance that could not be broken, and no further 
negotiations would be entered into under pressure of 
strikes, the situation ended in a complete deadlock. ‘The 
Government is unable to do anything to fulfil its promise 
except through the medium of the Confederation of 
Labour, which is alarmed at the prospect of a modification 
of the Matignan contract which employers insist upon as 
a protection against Communist activities, and at the 
general meeting last week there was, as expected, a 
complete divergence of views between the Socialists and 
Communists, the latter being accused of carrying out 
their plans with undue precipitation under cover of the 
Popular Front Government. As the Government has 
committed itself to the suppression of “‘ stay in ”’ strikes 
the Socialist party in the Confederation is bound to 
support it, but the Confederation is opposed to leaving 
works where strikes are declared in the hands of owners, 
so that it is proposed to ‘ neutralise ’’ such works which 
would be placed under Government supervision during 
strikes. Such a proposal is inadmissible in view of the 
Government’s undertaking to restore to employers their 
legitimate authority. Another cause of division in the 
ranks of the Confederation is that Socialists object to 
Communists carrying out their Soviet organisations in 
works because they intend to introduce organisations 
of their own. There is plenty of ground for dissension 
inside the Confederation of Labour and between the 
Confederation and the Government, which appears anxious 
to settle all labour difficulties in a manner designed to 
restore normal relations between employers and their 
men, withoyt the latter sacrificing any of the advantages 
they have gained. The passing of a law to render 
“stay in” strikes illegal, and an exercise of authority 
to put an end to labour disorders, is believed to offer the 
only means of promoting industrial peace. 


Engineers’ Functions. 


In reply to the manifesto of the General Con- 
federation of Labour exhorting engineers to join the union 
for an advance in wages and other advantages secured by 
workers, colliery engineers in the Nord and Pas de Calais 
have constituted an independent syndicate of their own. 
They will have nothing to do with the labour organisation 
and have issued a statement of their aims, which are 
identical with those of the general plan laid down by the 
Federation of Societies, Syndicates and Associations of 
French Engineers for widening the activities and raising 
the social value of the profession. It is explained that, 
being salaried employees, colliery engineers fulfill the 
functions of employers, and their training enables them to 
insure the application of regulations and measures which 
the men themselves do not understand and to know the 
psychology and wants of workers. In a word, the engineer 
is a valuable medium of conciliation between employers 
and men. He places that professional aim above selfish 
interests. The syndicate therefore states that it intends 
to examine measures for conciliating disputes and settling 
labour troubles. 


Agricultural Machinery. 


An immediate effect of high labour costs upon the 
use of machinery is observable in the agricultural machinery 
trade, which suffered severely during the past few years 
from the agricultural depression and was actually boy- 
cotted by farmers because prices obtained for their produce 
were not on the same relative monetary level as prices they 
had to pay for machines. Within a period of three months 
their outlook has entirely changed. Wages have been 
raised all round, and during the late harvest farmers were 
victims of a general strike and found themselves entirely 
dependent on machinery, with any amateur help they 
could procure. They have since been assured of a guaran- 
teed price for wheat, which relieves them of their basic 
trouble, but much of their gain is lost by higher costs, and 
farmers have learned that they can no longer place com- 
plete reliance upon labour. These new conditions were 
reflected in the more than usual interest taken in the annual 
demonstration of agricultural tractors at Senlis last week. 
Labour difficulties have turned attention more closely to 
the mechanical equipment of farms, and while the use of 
tractors by farmers has always been determined by what 
they can save in working costs, there is now the question 
of what they can do to save themselves from possible loss 
through a failure of labour at critical moments. It is for this 
reason that the meeting at Senlis was of a more hopeful 
character than for years past. The agriculturist has 
usually been critical of the tractor because it has to work 
under such variable conditions that he has not always the 
same satisfaction with it, but nowadays the tractor is 
reliable and the user is chiefly concerned with fuel cost, 
which will continue to be a principal factor in the choice of a 
tractor in a country where liquid fuel prices are high. A 
recent surprising revival of demand for tractorsraised hopes 
of an improving business, which were fully justified at the 
Senlis meeting. A word may be said about an over- 
cautious attitude which French agents allege English 
machinery makers are adopting towards this market in 
the belief that the bottom may drop out of it at any 
moment through possible economic and financial disasters. 
There seems to be no reason for excessive prudence, and 
the franc devaluation, which has long been overdue, may 


British Patent Specifications. 








The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 
452,463. June 20th, 1935.—Motor Boar Enarnezs, H. Scott- 
Paine, The British Power Boat Company, Hythe, South- 
ampton. 
This is an attempt to adapt high-speed aero-engines for the 
propulsion of motor boats. Such engines, it is suggested, are 
not generally convenient for the driving of auxiliaries, such as 


N°452A463 
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bilge pumps, starters, and dynamos. So the inventor bolts on 
to the end of the engine crank case another casing A which con- 
tains a reversing gear for driving the propeller shaft B. On the 
crankshaft there is a series of sprockets C, three in the case 
illustrated, which drive the auxiliaries D D D by means of chains. 
One chain may be used to drive more than one auxiliary.— 
August 24th, 1936. 


ELECTRICAL APPLIANCES. 


451,662. February 8th, 1935.—THERMIoNIC Vacuum TUBEs, 
Standard Telephones and Cables, Ltd., W. T. Gibson, 
D. H. Black, and W. Lawrence, 63, Aldwych, London, 
W.C.2. 

The anode A is formed of flat tape wound with the same 

number of turns per unit length as the control grid and with 

each turn directly opposite a space between the grid wires. A 

fourth electrode D is placed outside the grid wires. When the 

grid G is highly negative with respect to the cathode C, all or 
almost all the electrons which pass through it fall on the ribbon 
anode behind it. As the grid becomes less negative the electron 
beams will tend to spread and a greater proportion will pass 
through the spaces between the turns of the anode. If the 
outer electrode D is at the same potential as the cathode, any 
electrons that pass through the anode will be bent around and 
eventually reach the anode. If, however, a potential positive 
with respect to the cathode be 
applied to the outer electrode D, 


N°451,662 some of the electrons which pass 
through the anode will be attracted 
DA Re es, to this electrode. The true anode 


current is thus reduced and the 
| \ amount by which it is reduced is a 

function of the grid voltage. The 

electrons which flow to the outer 
electrode would, in an ordinary 

| ; three-electrode vacuum tube have 
d been collected by the anode, and 
therefore the anode current in the 

vacuum tube will be less than in 
an ordinary three-electrode vacuum 
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tube operating under the same con- 
4 ditions. Moreover the amount by 
° Gg which the current is decreased is 
2 not proportional to the anode 
current, but is greater than this. 
° , ‘This has the desired effect of 
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straightening the grid voltage-anode 
current characteristic. - Electrons 
striking the outer electrode with 
sufficient velocity will eject secondary electrons from it, and 
these will flow to the anode, so increasing the anode current. 
This secondary emission may be sufficiently large to overcome 
the effects described above, but may be prevented by placing a 
further grid electrode between the anode A and outer electrode 
D. This further grid electrode may be maintained at a negative, 
zero, or positive potential with respect to the cathode accord- 
ing to requirements. When such a grid electrode is provided, 
the current flowing to the outer electrode will increase rapidly 
with increase of potential on the additional grid. The anode 
current will at first decrease as the potential on the outer grid 
is increased, but willeventually become constant. The potentials 
on the outer electrode D and on the intermediate grid between 
the anode A and this outer electrode may be placed at such 
values that the anode current remains constant, despite varia- 
tions in potential about those values.—August 10th, 1936. 
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TELEGRAPHS AND TELEPHONES. 


451,980. May 15th, 1935.—TrLEviston ReEcEIVERS, The 
General Electric Company, Ltd., Magnet House, Kingsway, 
London, W.C.2, a British company, and L. C. Jesty, 
Research Laboratories of the General Electric Company, 


comprises a cathode-ray tube, preferably contained in a suit- 
able light housing, but otherwise connected to the remainder 
of the apparatus only by flexible leads, rigidly connected to 





be followed by a removal of some trade restrictions that 
should help towards a recovery of foreign exchanges. 





with another E 
crosshead. The hole G is used for filling the barrel with grease. 
August 17th, 1936. 





or, preferably, in the manner of the eye-pieces of a binocular. 
Preferably some lens system intervenes between the eyes of 
the observer and the sereen of the cathode-ray tube, so that the 
observer sees a magnified image of the screen, and the usual 
optical devices are provided whereby the images seen by the 








When an é tion ts icated from abroad the name and | two eyes appear to coincide. If, however, the apparatus is 
address of the OMe HINOREOT, wr printed in italics. designed o waiien stereoscopic television, the cou pre- 
When an abridgment is not illustrated the Specification is | ferably contains two cathode-ray tubes, one viewed by each eye. 
without drawings. If the television signals are accompanied by sound the receiving 
Copies of Specifications may be obtained at the Patent Office, | apparatus also preferably comprises earphones, which can be 
Sale Branch, 25, Southampton-building hancery-lane, W.C.2, | worn by the observer.—August 14th, 1936. 
Is. each, 


CRANES AND CONVEYORS. 


452,350. October Ist, 1935.—Power Navvigs, A. H. Stevens, 
5-9, Quality-court, Chancery-lane, London, W.C.2. 

In this navvy arrangements are made to get a good purchase 

on the bucket at the lower digging positions, but yet provide 

a tall unloading height. As will be seen from the drawing, the 
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jib is articulated at the pivot of the crowding gear, and the 
luffing rope is carried over an outrigger. The broken lines show 
the top position, and it will be seen that both the luffing and 
digging ropes always have advantageous angles.—August 20th, 
1936. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


451,994. September 27th, 1935.—SHarr GLanps, Stuart 
Turner, Ltd., 43. Market-place, Henley-on-Thames, and 

A. F. Plint. 
This is a form of gland for rotating shafts, such, for instance, 
as those of centrifugal pumps. The seal is effected by means 
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of the ring A, which may be of metal or carbon, and is free on 
the shaft, rubbing over the face of the casing B. The ring is 
pressed against the face by the rubber disc C, which is sprung 
into a conical form.—August 14th, 1936. 


452,423. February 16th, 1935.—Hypravuiic PuLtErs, T. 
Rees, Hollywood, Cantley-lane, Doncaster. 

This is a device for such purposes as pulling crossheads off 
piston-rods, which require heavy pressure. This pressure is 
obtained by a hydraulic multiplying arrangement. In the draw- 
ings, Fig. la is a continuation on the right of Fig. 1. The screw 
A is used to force the small piston B forward in its barrel, which 


R. 


N°452423 




















is filled with grease. The larger piston C buts against the end 


of the piston-rod and exerts a correspondingly increased pressure, 
over a reduced travel. 


The barrel is screwed into the yoke 
D to allow for A gj tpranierd adjustment, and this yoke is linked 
y shackles FF to take the pull behind the 


Ltd.,, Wembley, Middlesex. 452,465. November 15th, 1935.—-Saw SHARPENING APPARATUS, 
According to this invention television receiving apparatus F. H. G. Svensson and J. E. W. Svensson, Lillsjédal, 
: : + 
Sweden. 


This is a rig for so sharpening circular saws by hand that it is 
assured that the alternate teeth are at an equal, but opposite, angle 
and thus any tendency to bias on the part of the saw is elimi- 





means adapted to fit over or to be placed near to the eye or eyes 
of the observer in the manner of the eye-piece of a hand telescope, 


nated. The sharpening file A is held in a frame B and is operated 
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by the handle C. The frame is slidably bolted to the fork D by 
the cramp E, which is set to the desired angle of cut by the 
knuckle joint F. When one set of alternate teeth has been 


N°452465 
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sharpened the cramp is turned over, as shown in Figs. 3 and 4, 
so that the angle of cut is reproduced in the opposite hand.— 
August 24th, 1936. 


SHIPS AND BOATS. 


452,349. September 25th, 1935.—CLEats FoR Suips’ HatcuH 
Coamines, H. W. Townshend, 2, Cleveland-terrace, Eagles- 
cliffe, Durham ; and Smith’s Dock Company, Ltd., Coach- 
lane, North Shields, Northumberland. 

This invention hardly needs description in view of the drawing. 

The principal claim is for *‘ A battening cleat having a central 
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body portion with a supporting web or webs projecting down- 
wardly therefrom, and adapted to be welded to a hatch coaming 
or similar vertical surfaces along one edge of the body portion 
and the adjacent edge or edges of the web or webs, and having 
an upstanding tongue against which the battening wedge can 
bear when the cleat is in use.’’"— August 20th, 1936. 


MISCELLANEOUS. 


452,432. February 20th, 1935.—MEaNns For CONTROLLING THE 
FLow or Fiuiws oF Varyinc Viscosity, R. P. Fraser, 20, 
Margravine-gardens, Baron’s Court, London, W.6. 

This is a device for assuring that the amount of fuel oil supplied 
to a burner is uniform regardless of its viscosity. It depends for 
its action on the temperature-viscosity curve of the oil, and is 
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shown diagrammatically in Figs. 1 and 2. A plate A with an 
aperture corresponding to the curve slides across a slot B 
through which the oil passes and is moved according to the 
temperature. In the actual instrument the plate and the slot 
take the form of the sleeve C, Fig. 3, and the piston D, which 
are controlled by the expansion and contraction of the fluid in 
the coil E acting on the plunger F.— August 20th, 1936. 


451,668. February 8th, 1935.—Briast1Inc Detonartors, E. I. 
Du Pont de Nemours and Co., Wilmington, Delaware, 
United States of America. 

The object of this invention is to provide a blasting detonator, 
the shell of which has a high degree of resistance to the chemical 
action of mercury fulminate or of the ingredients of ignition 
compositions that have a corrosive action on metallic aluminium. 
A further object is to provide a blasting detonator having an 
increased wall strength. The shell is constructed of aluminium 








or high aluminium alloy, the surfaces being provided with a 
continuous coating of aluminium oxide by a process of anodic 
oxidation, in which the aluminium shell serves as the anode in 
an electrolytic process. The oxygen set free at the anode 
brings about the oxidation of the aluminium and imparts to it 
a very hard surface coating of high corrosion resistance. Alum- 
nium shells, having a surface of aluminium oxide, such as has 
been described, are satisfactory for use with mercury fulminate 
charges, which material cannot be used in contact with unpro- 
tected metallic aluminium. The most important field, how- 
ever, involves the use of lead azide in combination with an 
ignition composition containing ingredients that rapidly attack 
unprotected metallic aluminium. Compositions containing 
lead sulpho-cyanate, lead hypophosphite, or potassium chlorate 
are instances of such mixtures. As an example of a desirable 
cap charge that has heretofore not been adaptable for use in 
shells having a wall surface of metallic aluminium, but that is 
compatible with the present improved shell, there may be used 
a base load of tetryl or other suitable material, a priming charge 
of lead azide, and an ignition mixture of the following com- 
position :—Lead sulpho-cyanate, 50 per cent.; potassium 
chlorate, 40 per cent.; sulphur, 10 per cent.—August 10th, 1936. 


452,468. May Ist, 1935.—A FLUIp-oPERATED SERVO-MOTOR, 
Société Anonyme des Anciens Etablissements Hotchkiss 
et Cie., 60 to 66, Quai Michelet, Levallois-Perret, Seine, 
France; and A. Boussel, 8, Rue Saint-Guillaume, 
Courbevoie, Seine, France. 

This is a servo-motor which is said to be specially applicable 
to aeroplane work. It is used to operate the rocking lever A and 
is supplied with compressed air or other fluid by the duct B. 
Within the cylinder C there is a double piston D E with a hollow 
stalk F, which is urged to the left by the spring G. In the stalk 
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there are two valves H and J pressed apart by the spring K. 
The operation of the device is as follows :—-When pressure is 
admitted at B the double piston is moved to the right and the 
rocking lever A is swung over by the tappet L on the piston 
stalk until the valve J meets the stop M, as shown in Fig, 2, 
and pressure is equalised on the two sides of the piston. For 
the return stroke pressure is released in the duct B and the 
piston is pushed to the left by the spring G until it uncovers the 
ports N N, when the pressure behind is exhausted to atmosphere. 
—August 24th, 1936. 


451,988. July 13th, 1935.—THe TREATMENT OF MINERAL OR 
VEGETABLE OILS FOR THE PRODUCTION OF THICKENED 
OR SOLIDIFIED OIL THEREFROM, J. K. Drysdale, 20c, 
Convent-road, Entally, Calcutta, India. 

The invention relates to a method of treating mineral or 
vegetable oil to produce a thickened or solidified oil. It consists 
in treating mineral or vegetable oil to obtain a thickened or 
solidified oil by adding to the oil a dehydrated rosin-free soap, 
which contains not less than 70 per cent. fatty acid in the pro- 
portion of 25 lb. to 45 Ib. of soap to each ton of oil, heating the 
mixture to a temperature of 295 deg. Fah., and then allowing 
the mixture to cool. The rosin-free soap may be mixed either 
with the cold unheated oil or with the oil in the hot condition, 
but the mixture of oil and soap must be brought to a tempera- 
ture of 295 deg. Fah., as above mentioned ; at this temperature 
the mixture does not produce excessive froth or spume, and 
after cooling there is obtained a product of smooth, even, 
solidified consistency free from lumps or exuding oil. Whilst 
the proportion of rosin-free soap added to the oil varies between 
the limits of 25 Ib. to 45 lb. of soap to each ton of oil, as above 
mentioned, the precise amount of soap employed will depend 
on the consistency required for the final product and the kind 
of oil treated.— August 14th, 1936. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-Day 
Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Informal discussion. 7.30 p.m. 


SaturpDay, Oct. 3rp. 


Inst. or British FounpRyYMEN.—Engineers’ Club, Albert- 
square, Manchester. Presidential address and ‘‘ Some Notes on 


Brassfoundry Practice,” Mr. J. E. Newson. 4 p.m. 
Inst. oF EecrricaL ENGINEERS: NortH MIDLAND 


StrupEnts’ SecTion.—Visit to Hailwood and Ackroyd, Ltd., 
Moreley. 3 p.m. 
Monpay, Oct. 5TH. 

WOLVERHAMPTON AND District ENGINEERING Soc. 

Hotel, Wolverhampton. Annual dinner. 7.30 p.m. 
TuEspDAyY, Oct. 6TH. 

BritisH Assoc. oF REFRIGERATION.—Royal Soc., Burlington 
House, W.1. Presidential address, Dr. Ezer Griffiths. 6.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Royal Society of Arts, 
John-street, Adelphi, W.C.2. Presidential address, Capt. J. 8. 
Irving. 7.45 p.m. 

Inst. oF MARINE ENGINEERS.—85, The Minories, London, 
E.C.3. Presidential address. 6 p.m. 

WEDNESDAY, Oct. 77TH. 

Inst. of AUTOMOBILE ENGINEERS.—Engineers’ Club, Albert- 
square, Manchester. Presidential address, Capt. J. S. Irving. 
8 p.m. 

LiveRPooL EnGIneERING Soc. (Inc.).—9, The 
Liverpool. Presidential address. 6.30 p.m. 


Victoria 


Temple, 





TuHurspay, Oct. 8TH. 


Inst. oF AUTOMOBILE ENGINEERS.—Merchant Venturers’ 
Technical College, Bristol. Presidential address, Capt. J. 8. 
Irving. 7 p.m. 


Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 
Hotel Metropole, Leeds. ‘‘ Advertising in Relation to Engi- 
neering Products,’’ Lieut.-Colonel W. A. Vignoles, W. E, 
Osborne, and A. R. Vaughan. 7.30 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter. 
lane, E.C.4. ‘Some British Railway Accidents,’’ Mr. H. W. 
Bardsley, 7.30 p.m. 

Royat AERoNaAvTICAL Soc.—Royal Soc. of Arts, 18, John- 
street, Adelphi, W.C.2. ‘‘ Aerodynamics and Structural 
Features of Tapered Wings,” Dr. G. V. Lachmann. 6.30 p.m. 

Fripay, Oct. 97H. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, Weat- 
minster, S.W.1. ‘Aircraft Accidents: Their Causes and 
Prevention,” an informal meeting introduced by M. L. Bramson. 
7 p.m. 

Inst. or MeTraLs : SHEFFIELD Locat Sxction.—-Non-Ferrous 
Section of the Applied Science Department of the University, 
St. George’s-square, Sheffield. ‘‘The Trend of Research in 
Non-Ferrous Metallurgy,’ Chairman’s Address, Professor J. H. 
Andrew. 7.30 p.m. 

. Junior Inst. oF ENGINEERS.—39, Victoria-street, London 
8.W.1. ‘The Microscope in Engineering and Industry,’’ Mr. 
A. E. Bingham. 7.30 p.m. 

MANCHESTER Assoc. OF 
Albert-square, Manchester. 
dential address, J. A. Thornton. 

Monpbay, Ocr. 12TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Queen’s Hall, London- 
road, Derby. Presidential address, Capt. J. 8. Irving. 7.30 p.m. 
~—Y¥.M.C.A., 


ENGINEERS.—-Engineers’ Club, 
Presentation of awards and presi- 
7.15 p.m. 


Inst. or Merats: Swansea Loca SEcTION. 
Swansea. ‘‘ Some Objectives of Corrosion Research,” G. D. 
Bengough. 6.30 p.m. 


Inst. or TRANsPoRT.—At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C.2. Presidential address by 
Sir Alfred Read. 5.30 p.m. 

Tugespay, Oor, 137TH. 

Inst. OF AvTOMOBILE ENGINEERS.—Geisha Café, 
street, Coventry. Presidential address, Capt. 
7.30 p.m. 

Inst. or Metats: Nortrs-East Coast Loca SEcTION. 
Electrical Engineering Lecture Theatre, Armstrong College, 
Neweastle-upon-Tyne. ‘‘ Solders,’’ Chairman’s address by H. 
Dunford Smith. 7,30 p.m. 

Inst. oF Metats: ScorrisH LocaL Section.—Works visit to 
Babcock and Wilcox, Ltd., Dumbarton. 7.30 p.m. 

WEDNEsDay, Oct, l4rH. 

Inst. oF SanrTaRY ENGINEERS.—Caxton Hall, Westminster, 
8.W.1. ‘ Recent Workings of Sludge Digestion Plant at Sitting- 
bourne,” Mr. M. W. Lashmar. 6 p.m. : 

TuHurspay, Oct. 157TH. 

Inst. or Fuet.—Inst. of Mechanical Engineers, Storey's-gate, 
S.W.1. Presidential address by Sir John Cadman. 2.30 p.m. 
Melchett Lecture by Prof. Dr. Franz Fischer. 3.30 p.m. Annual 
dinner and dance at the Connaught Rooms, Great Queen-street, 
W.C.2, at 6.45 p.m. 

Inst. or Metats.—National Physical Laboratory, Ted- 
dington. ‘‘The Common Field of the Engineer and Metal- 
lurgist.”” H. J. Gough. 7.30 p.m. 

Fripay, Ocr. 16TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘Monolithic Furnace Construction,” Mr. J. Duguid. 
7.30 p.m. 


Hertford- 
S. Irving. 


Monpay, Oct. 19TH. 
WOLVERHAMPTON AND District ENGINEERING Soc. 
Hotel, Wolverhampton. ‘ Fire Engines, Ancient and Modern,’ 
Mr. V. A. Hargreaves. 7.30 p.m. 
Turspay, Oct. 20rH. 
Inst. OF AUTOMOBILE ENGINEERS. 
Presidential address, Capt. J. 8. Irving. 
Inst. or Marine ENGINEERS.—85, The Minories, London, 
E.C.3. ‘‘ The Burmeister and Wain Two-stroke Cycle Engine,” 
Dr. H. H. Blache. 6 p.m. 
Inst. oF TRANSPORT.—At the Institution of Electrical Engi- 


Victoria 


George Hotel, Luton. 


7.30 p.m. 


neers, Victoria Embankment, W.C.2. ‘‘ Road Transport 
Statistics,” Mr. A. E. Kirkus. 6 p.m. 
WEDNEsDAy, Oct. 2l1srT. 
LiverPooL EnNcGrinEERING Soc, (Inc.).—9, The Temple, 


Liverpool. ” The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,’’ Mr. F, H. Auger. 6.30 p.m. 

TuurRsDay, Oct. 22ND. 
EnecrricaL ENarNeers.—Savoy-place, Victoria 


INsT. OF 
Embankment, W.C.2. Presidential address, H. T. Young. 
6 p.m. 

Inst. oF MecHaNnicAL ENGrngereRS.—Annual dinner at 


Grosvenor House, Park-lane, W.1. 

Inst. OF METALS: BIRMINGHAM 
Watt Memorial Institute, Birmingham. 
Tubes,” W. L. Govier. 7 p.m. 


Loca, Srecrion.—James 
** Non-ferrous Metal 








LAUNCHES AND TRIAL TRIPS. 


QUEEN ADELAIDE, motor ship; built by Barclay, Curle and 
Co., Ltd., to the order of T. Dunlop and Sons; dimensions, 
431ft. 6in. by 55ft. by 37ft. 6in.; to carry 9200 tons. Engines, 
Barclay, Curle-Doxford opposed piston oil. Trial trip, Sep- 
tember 25th. 








Damier Company, Lrp.—Speaking at the presentation of 
Daimler and Lanchester cars for 1936-37, held at the Dor- 
chester Hotel, Park-lane, on Thursday last, September 24th, 
Mr. Geoffrey D. Burton, managing director of the B.S.A., 
Daimler, and Lanchester group, pointed out that the return to 
prosperity in the United States had produced an increase in 
the sales of more expensive cars. Relying upon this tendency, 
the Daimler and Lanchester firms—supplying, as they did, a 
car for those of exclusive taste—were hopeful for the future. 
It was not sufficiently realised that a man is often judged by the 
car he drives. To drive in a shabby or an imported car is bad 
for his prestige. A man should look for breed in cars as care- 
fully as he looks for it in his associates. Referring again to the 
United States, Mr. Burton compared unfavourably our own 
main roads, citing the Great North Road, route Al, as an 
example, with American highways, which, he said, were often 
wide enough for six streams of traffic. He expressed his belief 
that the highway authorities should receive a large share of 
blame for many of the road accidents that occur to-day, owing 
to their failure to progress in step with the improvements in 
transport, The new range of Daimler and Lanchester cars 
was available for inspection in the hotel itself. In general, 
they showed only detail changes in design from last year, but 
two new designs were on view. 
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The New Cunard White Star Liner. 


On Tuesday, October 6th, at a meeting of the 
directors of Cunard White Star, Ltd., held in Liver- 
pool, the company’s signature was affixed to a formal 
contract for the construction of a new express steamer, 
* No. 552,” at the Clydebank yard of John Brown 
The dimensions of the new liner are 
expected to be somewhat larger than those of the 
‘** Queen Mary,” and an increase of 2000 in the gross 
tonnage and 12ft. to 18ft. in length is spoken of. It 
was also announced on Tuesday that William Beard- 
more and Co., Ltd., of Parkhead, had received. the 
order from John Brown and Co., Ltd., for the hull 
They will be of excep- 
tional dimensions and include the cast steel stem and 
stern frames, cast steel shaft brackets, and the 
rudder. They will be manufactured at the company’s 
Parkhead works, Glasgow. The steel required for the 
hull of the ship has already been ordered from 


and Co., Ltd. 


castings for the new liner. 


Colvilles, Ltd. The new liner will be laid down on 
the same stocks as those on which the ‘“‘ Queen Mary ” 
was built, and the keel box is now being constructed. 


Noise on the Road. 


In October last the Minister of Transport set up a 
Departmental Committee to advise him as to the 
limitations which could be imposed on the noise 
arising from mechanically propelled vehicles. The 
proposed tests were :—A normal running test, when 
the vehicle is driven with full throttle at 30 m.p.h. 
(or at the maximum legal or possible speed, if less 
than 30 m.p.h.), using the gear preferred by the driver, 
the loudness measured at a point 18ft. from the mid 
point of the vehicle shall not exceed 90 phons; and 
a racing engine test, when the vehicle is stationary 
with the engine running at the speed which would 
give maximum power output, the loudness 18ft. 
behind the exhaust pipe shall not exceed 95 phons. 
In order to give manufacturers time to make the 
necessary alterations in design without upsetting 
their programmes, the Committee suggested a relaxa- 
tion of 5 phons in both tests for motor cycles and in 
the normal running test in the case of certain heavy 
vehicles, the relaxation to last for two years. In 
its Second Interim Report, published on Tuesday, 
September 29th (price 1s.), the Committee recom- 
mends that with a view to simplification the “ racing 
engine” test should give a maximum loudness of 
90 phons at a distance of 25ft. behind the open end 
of the exhaust pipe. The report gives details of the 
experiments carried out in which it was found that 
tolerable noise changed to undue noise in the region 
of 90 phons. The Society of Motor Manufacturers 
and Traders and the British Cycle and Motor Cycle 
Manufacturers and Traders Union have been con- 
sulted regarding these regulations, and have assisted 
in preparing them. Six noise-measuring instruments 
similar to that used in the investigations are to be 
made available at suitable centres, so that manu- 
facturers’ products can be tested without delay. The 
design of a simplified instrument is being prepared. 


The Employment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday evening, October 5th, it is pro- 
visionally estimated that at September 2lst, 1936, 
there were approximately 10,966,000 insured persons, 
aged 16-64, in employment in Great Britain. This 
was 5000 more than a month before and 488,000 more 
than a year before. There was an improvement in 
employment between August 24th and September 
21st in the iron and steel, engineering, shipbuilding 
and motor vehicle industries, metal goods manu- 
facture, and dock and harbour services. On the 
other hand, there was a seasonal decline in employ- 
ment in the distributive trades and the building 
industry, and there was also an increase in the 
numbers temporarily stopped in the coal-mining 
industry. At September 21st, 1936, the numbers of 
unemployed persons on the registers of employment 
exchanges in Great Britain were 1,322,934 wholly 
unemployed, 232,122 temporarily stopped, and 69,283 
normally in casual employment, making a total of 
1,624,339. This was 10,399 more than the number on 
the registers at August 24th, 1936, but 334,271 less 
than at September 23rd, 1935. The total on Sep- 
tember 2Ist, 1936, comprised 1,266,428 men, 54,681 
boys, 250,733 women, and 52,497 girls. 


Railway Statistics. 


RalLway statistics for the calendar month of June 
and the four-weekly period ended July llth, 1936, 
which have now been published by the Minister of 
Transport, show that the total number of passenger 
journeys (excluding season ticket holders) taken on 
all standard gauge railways in Great Britain in the 
month of June, 1936, was 111,666,048, an increase 
compared with June, 1935, of 2,789,432, or 2-6 per 


fares increased by 1,961,279, and those at standard or 
ordinary fares by 828,153. The receipts from pas- 
sengers (excluding season ticket holders) showed a 
decrease of £116,012, or 22 per cent. If the railway 
undertakings of the London Passenger Transport 
Board be omitted, the figures show an increase in 
journeys of 1,259,568, or 1-6 per cent. and a decrease 
in receipts of £135,192, or 2-8 per cent. For all 
companies the receipts from passenger train traffic 
(including season tickets and parcels and miscellaneous 
traffic, but excluding mails and parcels post), were 
£32,428 less than in June, 1935. In the four weeks 
ended July llth, 1936, the coaching train miles 
showed an increase of 479,677, compared with the 
four weeks ended July 13th, 1935. The total tonnage 
of freight conveyed (excluding free-hauled traffic) in 
the four weeks ended July 11th, 1936, was 20,601,898, 
an increase compared with the corresponding four 
weeks of 1935 of 775,820 tons, or 3-9 per cent. The 
freight train miles run were 374,537 more than in the 
corresponding period of 1935, an increase of 3-8 per 
cent. The average train load increased from 121 to 
123 tons, and the net ton miles per engine hour 
from 4574 to 464}. 


Corby Steelworks Extensions. 


IN a circular issued to the shareholders of Stewarts 
and Lloyds, Ltd., on Thursday, October Ist, reference 
is made to important new developments at the Corby 
steel works. Work is already in progress with a view 
to increasing the iron and steel ingot capacity of the 
Corby works by some 150,000 tons a year to about 
600,000 tons. The rolling mills, without addition, it 
is stated, are capable of dealing with the whole of 
this tonnage, and it is believed that the scheme will 
secure a general reduction in the direct and overhead 
costs of the whole output. No difficulty is anticipated 
in dealing with the additional output, as the tube 
works demand for Corby steel is increasing, and there 
is still a shortage of basic Bessemer billets to replace 
Continental supplies. At the same time, the company 
has entered into an agreement with the Lancashire 
Steel Corporation, under which that corporation will 
construct and equip at Corby a precision type bar 
mill for its own account which will take and work up 
a considerable portion of the output of the rolling 
mills of Stewarts and Lloyds. By this arrangement 
Stewarts and Lloyds will secure a guaranteed outlet 
for a large tonnage of semi-finished material, and the 
Lancashire Steel Corporation’s production of finished 
products will be largely increased and improved. The 
basis of the whole undertaking at Corby will, it is felt, 
be thereby broadened and given added strength and 


security. 


Road versus Rail Traffic. 


In a Journal note in our issue of September 18th, 
we referred to the hearing before Mr. Gleeson Robin- 
son, the Traffic Commissioner for the Metropolitan 
Area and Licensing Authority for the London Traffic 
Area, of the application by Bouts-Tillotsons Trans- 
port, Ltd., for the renewal of the licences granted the 
firm in 1934 for 139 vehicles and 58 trailers. The 
application was opposed by the four main railway 
companies. The hearing was concluded on Saturday, 
October 3rd, after several days’ evidence had been 
given by both parties. In summing up, Mr. Maxwell 
Fyfe, K.C., for the railway companies, said they had 
to carry every conceivable form of traffic at published 
rates and were bound to carry it if it was offered to 
them, whereas the road operators could refuse any 
traffic they did not choose to carry. No economic or 
commercial necessity, he contended, had been shown 
for the carriage of goods on long journeys by road, 
and there was no evidence whatever that merchants 
would suffer in any degree if their merchandise were 
carried on the railways. Speaking for the applicants, 
Mr. E. 8S. Herbert said that the railway companies 
asked that the applicants should be excluded from the 
road altogether, except in the case of some industries 
in which it would be difficult for the railways to deal 
with the traffic. The mere fact that the railways could 
carry more traffic than they were carrying was, he 
claimed, no sufficient excuse for refusing the appli- 
cants their licences. The applicants had proved the 
need for their services by showing the extent to which 
they had been used. Mr. Robinson announced that 
his decision would be reserved. 


The Smoke Abatement Exhibition. 


UnbDER the auspices of the National Smoke Abate- 
ment Society, a Smoke Abatement Exhibition is 
being held from October Ist to October 31st, at the 
Science Museum, Kensington, by courtesy of the 
Director. At the opening ceremony, which took 
place in the Lecture Theatre, Dr. H. A. Des Voeux, 
President of the Society, recalled some of the history 
of smoke abatement. during the thirty-six years since 
the Society was founded. Sir Kingsley Wood, the 
Minister of Health, in declaring the Exhibition open, 
pointed out the cost to the nation in health and in 
money of the smoke. nuisance. He reminded his 
audience that proclamations forbidding the use of 
coal in London were made in Queen Elizabeth’s reign, 
and that in spite of the fact that there were now 





trial smoke had largely been eliminated, and the 
greater part of the problem to-day was the control 


or elimination of domestic smoke. The Exhibition 
contains a remarkable display of diagrams, graphs, 
and tables which bring home the figures regarding 
the effect of smoke on the health of the nation. A 
series of aerial photographs, taken by Captain Alfred 
G. Buckham over various cities of England, illus- 
trates the dangers of smoke to aviation, and at the 
same time strikingly illustrates the condition of 
the atmosphere breathed by city dwellers. The 
methods of smoke detection and of smoke measure- 
ment are illustrated by means of a series of instru- 
ments used for these purposes, which are in opera- 
tion by representatives of the Department of Scientific 
and Industrial Research, while the methods of com- 
bating smoke are shown by apparatus and models 
of apparatus for the efficient handling of fuel, exhi- 
bited by the Coal Utilisation Council, the British Gas 
Federation, the Low-Temperature Coal Distillers’ 
Association: of Great Britain, Ltd., and by the 
British Oil Burner Manufacturers’ Association, Ltd. 


Experimental Work on Roads. 


PARTICULARS are given in the Sixth Annual Report 
of the Experimental Work on Highways (Technical) 
Committee, published on Monday, October 5th, by 
the Stationery Office, price Is. net. More than sixty 
experiments have been begun by the Roads Depart- 
ment of the Ministry of Transport, under the guidance 
of a Technical Committee set up by the Minister, with 
the object of finding the best materials for the con- 
struction and surface treatment of roads under vary- 
ing local conditions. In order to determine the best 
colour for a road surface from the point of view of 
driving at night, twelve experimental sections in 
Hathersage-road, in the county borough of Sheffield, 
were treated with light-coloured surface dressings. 
A tar-bitumen mixture was used in conjunction with 
grevel and basalt, granite and shale chippings. When 
the sections were examined in March last, it was 
found that in general the gravel and red shale gave 
the lightest surface, but the gravel was showing signs 
of inferior wearing properties. It was noted that the 
cement-washed basalt in particular became markedly 
darker when wet. Similar tests are being undertaken 
this year in Buckinghamshire. Experiments | are 
being continued in Worcestershire and Oxfordshire 
with a view to ascertaining the relative merits of 
various kinds of thin “ carpets” from the points of 
view of durability, resistance to skidding and cost. 
The Committee is of opinion that a comprehensive 
series of test lengths should be constructed to inves- 
tigate on a scientific basis the factors affecting the 
design of such carpets. It has secured the co-operation 
of the Surrey County Council, and it is proposed to 
carry out full-scale tests in Surrey this year, following 
laboratory investigations. Two ‘“ skidding machines ” 
are now available, one stationed at Harmondsworth 
and used for testing road surfaces in the south of 
England and the other stationed at Leeds for use in 
the north of England and in Scotland. The machines, 
which are specially designed motor cycle and side car 
combinations, have been used on experimental sections 
to measure their resistance to skidding when the 
surfaces are wet, and many results are given in detail 
in the report. It is suggested that more machines 
might be provided and used regularly in all parts of 
the country. 


The British Gas Industry. 


On Monday, October 5th, the silver jubilee con- 
ference of the British Commercial Gas Association 
was opened at Bath under the presidency of Mr. 
H. Stanley Taylor, chairman of the Bath Gas Com- 
pany. In his address, Mr. Taylor said that it was 
twenty-five years since the British gas industry 
started to organise itself. Over that period the sales 
of gas had increased by 70 per cent. in spite of severe 
competition. In 1911 the Association only received 
the support of 40 per cent. of the industry, whereas 
it was now backed by 96 per cent. In this connec- 
tion, Mr. Taylor paid a warm tribute to the work of 
Sir Francis Goodenough, whom, he said, from that 
time up to the present had led the Association with 
ability and distinction. Referring to the present 
position of the industry, Mr. Taylor went on to say 
that the sales of gas for all purposes during the 
last year’s full working reached a record high total. 
About 70 per cent. of the total sales of gas were 
accounted for by domestic consumers, and the Board 
of Trade returns showed that there were now more 
than 11,000,000 gas consumers. For several years 
industrial and commercial gas development centres 
had been functioning in ten areas, and there had been 
large increases in the sales of industrial gas. Mr. Taylor 
considered that an important service might be ren- 
dered to the industry by wise and carefully planned 
amalgamation or purchase of the smaller gas under- 
takings, and he made reference to the notable increase 
in the number of gas undertakings which had framed 
promotional gas rates. At the close of the meeting 
Sir Francis Goodenough was presented with a cheque 
and an illuminated address marking his retirement 
from the post of executive chairman of the Association, 
which he has held with such distinction for over 





4,250,000 more dwelling-houses in London than in 





cent. The journeys taken by passengers at reduced 





1901, conditions were considerably improved. Indus- 


twenty-five years. 
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The Art of Gear Design. 


By H. E. MERRITT, D.Sc. 
No. XIII. 


(Continued from page 335, October 2nd.) 


TVHE problems arising out of the design of tooth 

forms appear at first sight to be few in number 
and simple in character ; with further acquaintance 
they become diverse and complex, and, finally, it is 
seen that they can all be dealt with by the applica- 
tion of a few simple principles. Certain elements 
which enter into tooth form design can be dealt with 
collectively and apply to all types of gear, whilst the 
later stages of detail design of seemingly more com- 
plex tooth forms-are merely variations and elabora- 
tions of the problems which arise in the design of 
spur gears. In practice, resort to first principles is 
rendered unnecessary in most cases by standardised 
procedure, but unless first principles are clearly under- 
stood, special problems may prove difficult to handle, 
and unsatisfactory design may result. 

The Specification of Pitch.—Pitch, or the spacing 
of gear teeth, is the distance measured round the 
pitch circle between similar sides of successive teeth. 
The most obvious way of specifying pitch is to give 
the pitch measured in this way a definite value in 
units of length, such as inches or fractions of an 
inch ; this is, the “ circular pitch.” Hence, if p is 
the cireular pitch, d the pitch diameter, and ¢ the 
number of teeth, 

d=t p/zx. 

The pitch measured as a linear dimension does not, 
however, usually enter directly into the process of 
cutting teeth ina blank. This is, in fact, accomplished 
by what is virtually angular measurement. This leads 
to another method of specifying tooth spacing, namely, 
by the “diametral pitch.” The diametral pitch is found 
by dividing the number of teeth by the pitch diameter. 
Conversely, the pitch diameter is equal to the number 
of teeth divided by the diametral pitch. For example, 
if the diametral pitch is 8 (diametral pitches are 
usually whole numbers), a gear having a pitch dia- 
meter of 3in. will have 24 teeth. Of, if P is the 
diametral pitch, 


d=/P, 
and relating it to circular pitch 
t/P=t p/x 


and P=rx/p. 

A third method of specifying pitch, at once more 
convenient and more logical, is by means of the 
“module.” It is equal to the circular pitch divided 
by x, or to the reciprocal of the diametral pitch. 
It is expressed in the same unit of length as the 
circular pitch. In Continental practice it is used 
exclusively, the unit being the millimetre ; as a result, 
many engineers think that it is inseparable from the 
metric system. This, it may be emphasised, is 
not so. It is just as easily expressed in inch units. 

One-inch module is the same as 1 diametral pitch ; 
with this pitch, the number of teeth is equal to the 
pitch diameter in inches. If this be taken as the unit 
of pitch, in terms of which tooth proportions are 
expressed, the dimensions for any other pitch may 
be found either by dividing by the diametral pitch 
or multiplying by the module. Looked at in another 
way, it may be said that if all gears having the same 
number of teeth are geometrically similar (all being 
of the same type, of course), they may be repre- 
sented by drawing a gear having proportions based 
on lin. module or 1 diametral pitch to a scale pro- 
portional to the pitch. Thus if a gear having 20 teeth 
were first drawn out with a pitch diameter of 20in., 
a 20-tooth gear having a diametral pitch of 4 (or a 
module of 0-25in.) would be represented by the same 
drawing reduced to a scale of one-quarter, or multiplied 
throughout by 0-25. 

Expressed in symbols, m=p/r or 
m=1/P. 

If all pitches could be represented by whole 
numbers on the diametral pitch system, there would 
not be much to choose between multiplying and 
dividing. Unfortunately, whole numbers do not give 
a convenient range; they are too closely spaced for 
small pitches and too widely spaced for large pitches. 
Consequently, fractional diametral pitches have to be 
introduced, and dimensioning is encumbered by 
recurring decimals; in addition, it is not easy to 
visualise the proportions of teeth without a little pre- 
liminary mental arithmetic. The use of the diametral 
pitch is like measuring speed in hours per mile 
instead of miles per hour. 

A dogmatic statement that any one system of 
expressing pitch is universally better than the others 
is not, of course, justifiable; much depends upon 
circumstances and the nature of the problems involved. 
With tables of pitch diameters for circular pitches 
available, and when the pitch is assumed as a starting 
point in design, circular pitch presents no difficulties ; 
similarly, when standard diametral pitches can be 
used, the calculation of pitch diameters is easy 
enough. On the other hand, the module offers a more 
straight-forward way of dealing with problems which 
have to be approached in the reverse direction, as 
when the design is hedged about with restrictions to 


p=mm and 





ratio, centre distance and the like and standard 
pitches cannot be used. It therefore seems reasonable 
to suggest (and the opinion is based on considerable 
experience) that a system which enables all gear 
design problems, whether simple or complex, to be 
expressed in similar terms is the one to use—assum- 
ing, of course, that the technique of design is to be 
carried beyond the more elementary stages. 

The use of two different systems of expressing 
pitch, and the existence of a third which has advan- 
tages over both, is most unsatisfactory from the point 
of view of standardisation. The British Standard 
Specification for Spur and Helical Gears, for example, 
gives the proportions of the basic rack in terms of 
lin. circular pitch, and the height and thickness of 
modified teeth in terms of unit diametral pitch. 
There is, in addition, a certain amount of clashing 
between diametral and circular pitches, which differ 
from each other by only one or two thousandths ; 
whilst neither system by itself provides a range of 
pitches in conveniently arranged geometrical pro- 
gression such as might be regarded as ideal from the 
point of view of standardisation and economy. To 
discard both systems and substitute a third is scarcely 
an immediately feasible proposition, but since all 
cutters will ultimately be worn out or become obsolete 
a change by gradual evolution is possible and probably 
inevitable. An easy and reasonable solution is to 
group all * standard ” diametral and circular pitches 
together and use them as module pitches (this is in 
any case already done, either consciously or uncon- 
sciously, for diametral pitches), so that on whatever 
system the pitch was originally based, detail design 
formule are the same—see Table II. Those pitches 
which form the most reasonable series can then be 
regarded as “‘first choice” pitches, with the possibility 
that, when module is more generally understood and 
appreciated, natural evolution will suppress or slightly 
modify those first choice pitches which involve 
recurring decimals (but for which, unfortunately, 
there are a large number of cutters in existence) and 
eliminate those intermediate pitches which are 
unnecessarily closely spaced. 

It may be observed that in B.S. Spec. No. 436-— 
1932, the number of standard pitches listed totals, 
including metric modules, one hundred and fourteen, 
and that whilst all these pitches have been converted 
into module, the unit employed is the millimetre 
instead of the inch. 

Special pitches will, of course, always be required 
where the latitude in numbers of teeth and centre 
distance is so restricted by other considerations of 
design that standard pitches cannot be employed ; 
in such cases the module is particularly easy to use. 
In what follows, therefore, formule will be given in 
terms of all three systems. Formule involving module 
can, of course, be used with either inch or metric units. 

In the accompanying table the principal circular 
and diametral pitches are listed together with the 
corresponding value of the module in each case. These 
are arranged to indicate “ first choice ”’ pitches and 
a suggested range of standard module pitches (for 
which, incidentally, present standard cutters can be 
used by slightly extending or closing the centre 
distance) is also given. 

Pitch Diameters and Centre Distance.—lt has pre- 
viously been explained why an involute gear has, 
strictly speaking, no pitch or pitch diameter until it 
is in engagement with a mating gear, and that even 
then the centre distance and pitch diameters may be 
varied without affecting, kinematically, the angular 
velocity ratio. Gears can thus be designed to be cut 
by means of a cutter having a certain pitch, but to 
operate at another, although full advantage of this 
property is not always taken. 

As a starting point, however, it may be assumed 
that the gears will work with the same pitch and pitch 
diameters as they do when in course of generation 
from the basic rack or its equivalent. On this basis, 
wheels and pinions of spur, helical, and bevel gears 
can be treated independently and, using the notation 
previously given,* the relations between pitch, pitch 
diameters and numbers of teeth (assuming pitch to 
be measured on the transverse section) are as follows : 


D=T p/x=T/P=T m. 

d=t p/x=t/P=t m. 
For “‘ external ” gears the centre distance is equal to 
the sum of the pitch radii, i.e., 


C=(D+4d)/2, 
and for internal gears to the difference, i.c., 
C=(D—d)/2. 


If the axes of the gears are parallel, 
C=(T+t) p/2 x=(T+#)/2 P=} m (T+2), 
p=2 xC/(T+2%). 

P=(T+4#)/2C. 

m=2 C/(T +2). 


ad Part 3. 


whence 





If the ratio T/t=R and the centre distance are given, 
the pitch diameters will be 

D=2RC/((R+}). 

d=2C/(R+1). 
For internal gears use a minus sign inside the brackets 
in each case. 

Helical or Curved T'eeth.—In the case of gears 
having helical teeth, such as single and double helical 
gears and spiral gears, or gears having curved teeth, 
such as spiral bevel gears and worm gears, and in 
which the normal pitch enters into the calculations, 
the relations between normal pitch (px, Pa or mtn), 
spiral angle (cp or é»), and pitch diameter become 

D=T py sec 6o/*#=T sec 6¢/Pn=T mp sec By. 
d=t pp sec Gp/t=t Bec Gp/Pyp=t mn Sec Gp: 

Tooth Proportions of Cylindrical Gears : The Bawie 
Rack.—The requirements in tooth design are (a) 
reasonably effective use of the involute profile having 
regard to the strength of the tooth in beriding; which 
involves (b) freedom from lost contact and weakenirig 
of the tooth due to widercutting during the getierating 
process, (¢) adequate ‘‘ overlap ” of contact between 
successive pairs of engaging teeth, and (d) satisfactory 
curvature of the tooth profiles and sufficient effective 
wearing surface. The tremendous number of gear 
tooth shapes which have been made and proposed 
shows that no overwhelming advantage attaches to 
any particular set of tooth proportions. The geometry 
of involute teeth can, of course, be dealt with quite 
definitively, but in its further aspects tooth design 
remains a compromise between conflicting factors of 
strength, resistance to wear, and, in some cases, 
efficiency, data concerning which are, although 
accumulating, still incomplete. A further factor 
is that of quietness of running, and here, again, the 
extent to which design can reduce the necessity for 
accuracy of manufacture and alignment is the subject 
of individual opinions which are no less strongly held 
because of their diversity. 

The impressions gained from examination of the 
various tooth forms which have been put forward 
from time to time may be briefly sketched. When 
gears had either cast teeth or inserted cogs, cycloidal 
tooth forms were the rule, and the diameter of the 
rolling circle on which the cycloids were based was 
then the subject of controversy. Involute teeth had 
long been proposed, but were generally rejected 
because it was thought that they involved an increase 
in bearing pressure and in the force tending to 
separate the shafts. (It may be noted, however, 
that clockmakers still affirm that smoother running 
can be obtained from cycloidal than from involute 
teeth.) Ultimately, however, involute teeth made 
their appearance, being either cast, or milled, or planed 
to templets. The pressure angle adopted was usually 
14} deg., a value which, although now regarded as 
undesirably low for many, if not for most, drives, 
was probably selected either through fear of excessive 
‘separating force,’ or because it is approximately 
the mean of the varying pressure angle of cycloidal 
gears, or because the sine of 144 deg. is near enough 
to } to facilitate setting out tooth shapes by hand. 
Brown and Sharpe rotary cutters for milling gear 
teeth were based on this pressure angle, and the 
troublesome effects of involute gears of low pressure 
angle and small numbers of teeth were overcome 
by an arbitrary modification of the profile near the 
tip and the root, giving it something of the character 
of a cycloidal tooth. The next stage was the intro- 
duction of generating processes, with the result that 
undercutting, avoided by the modifications made to 
rotary cutters, reappeared. The undercutting which 
occurs when gears having a comparatively small 
number of teeth and a pressure angle of 144 deg. 
are made with “‘ standard ’’ proportions is excessive, 
and this led to the introduction of tooth forms having 
a higher pressure angle combined with a smaller 
working depth, or “‘ stub” teeth. These tooth forms 
were considered to have much greater strength, and 
they are certainly better than badly undercut teeth ; 
but it has since been found that they are not neces- 
sarily stronger than teeth of greater working depth 
in which undercutting is avoided by other means, 
wear more rapidly owing to the smaller effective 
tooth surface, and are more difficult to get to run 
quietly by reason of the smaller overlap of contact. 
The smaller pressure angle remained in vogue, never- 
theless, for many gear applications, including worm 
drives, and the combination in worm thread design of a 
low pressure angle and a high lead angle is a fruitful 
source of trouble. 

Accumulated experience has now resulted in a 
stabilisation of practice by the standardisation in 
several countries, including Great Britain, the U.S.A., 
and Germany, of a “ basic rack ”’ having a pressure 
angle of 20 deg. and, with minor variations, the 
original Brown and Sharpe “ full-depth”’ propor- 
tions. There is no particular virtue in a pressure 
angle of 20 deg., or any reason why it should be 
better than 19 deg. or 21 deg.; it is merely a con- 
venient value which gives tooth forms broad at the 
base, not too narrow at the crest, and pleasing 
to the experienced eye. Further, the changes which 
can be rung on tooth shape design by the method of 
displacing the basic rack in accordance with the 
principles previously described* gives considerable 


+ See Part 9. 
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latitude, should individual opinion consider it desir- 
able, whilst using cutters of standard form. 

Elements of the Basie Rack.—It is a reasonable 
starting point in tooth form design that the profiles 
of the basic racks for all pitches should be geo- 
metrically similar. The proportions of the basic 
rack can then be expressed in terms of the pitch, 
and this may be done either for lin. pitch or, pre- 
ferably, for lin. module=1 diametral pitch. 

The profile of the rack-type cutter used to produce 
the gear is the counterpart of that of the basic rack. 
Thus, in Fig. 83;the basic rack profile is shown with 
respect to the pitch line X X, and that of the corre- 
sponding rack-type cutter with respect to its pitch 
line Y Y. Considering unit pitch in any system, the 








of 


tooth form design, basic rack profiles corresponding 
to some of the many tooth forms which have been 
proposed are shown in Fig. 84. 

The primary form of the rack, i.e., excluding tip 
relief and cutter tip radius, is determined by the pres- 
sure angle, addendum and clearance. What are termed 
full-depth teeth (to distinguish them from stub 
teeth) have an addendum equal to 1-0 divided by 
diametral pitch, and the clearance was formerly 
regarded as “‘ standard’ when made equal to 0-157 
divided by diametral pitch (a survival from cast 
gear practice of 0-05 times the circular pitch). Stub 
teeth either had an addendum of about 0-25 times 
the circular pitch (or the approximate equivalent of 
0-8 divided by diametral pitch), or in the case of the 
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Fic. 83—ELEMENTS OF BASIC RACK PROFILE 


profile might be regarded as determined by drawing 
straight-sided profiles a,b, and a,b, through points 
P, and P, on the pitch line (P, P, being made equal 
to one-half the pitch) at an angle equal to the pressure 
angle measured from the radial centre line ZZ, 
and completing the outline at the crest by the line 
(, a, (at a distance above the pitch line equal to the 
addendum) and at the bottom of the tooth space by 
the line 6, 6, at a distance below the pitch line equal 
to the dedendum. This elementary profile is, how- 
ever, modified in two places and for two reasons. 
First, the tips of the teeth are slightly eased (“‘ tip 
relief’) as shown in an exaggerated way between 
c,d, andc,d,. The object of this is to avoid a sudden 
application of load at the tips such as might be caused 
by errors of tooth spacing. Secondly, a sharp corner 
at the roots of the teeth results in stress concentra- 
tion under the action of tooth bending forces, to a 
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Fic. 84—TYPICAL BASIC RACKS 


degree which is not always sufficiently realised. 
Radii are therefore added to the tips of the teeth of 
the cutter to produce the fillets e,f;, ¢.f, in the 
basic rack. The fillet curve generated by the cutter 
would on any other gear, for theoretically complete 
generation, be a smooth (trochoidal) curve having a 
shape which depends upon the number of teeth in 
the gear ; but in practice the fillet curve is produced 
by a finite number of cuts and, if the tip of the cutter 
is sharp, the profile of the fillet is not smooth, but 
stepped something like a saw blade. In addition, the 
less the dedendum of the gear in relation to the 
pitch diameter, the nearer does the general shape of 
the fillet curve approximate to the profile of the 
rack. In order to obtain the smoothest fillet curve 
and the most gradual change of section, therefore, 
the tip of the cutter should have the largest possible 
radius, and this will depend upon the amount of the 
clearance. 

Typical Basic Racks.—In order to illustrate the 
diversity of opinion which has existed in regard to 
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rected” gears are gears in which the addenda and 
dedenda of both the wheel and the pinion are equal 
to the corresponding dimensions of the basic rack. 

These dimensions in terms of British Standard pro- 

portions are as follows :—- 

Class ‘‘A”’: : 
Addendum A=a=0-3183 p=1-0 /P=1-0 m. 
Dedendum B=b=0- 4583 p=1-44/P=1-44 m. 
Clearance c=0-°140 p=0-44/P=—0-44 m. 

Classes ““B” and “C”’: 

Addendum A=a=0-3183 p=1-:0 /P=1-0 m. 
Dedendum B=b=0-3979 p=1-25/P=1-25 m. 
Clearance c=0- 0896 p=0-25/P=0- 25 m. 





The outside and root diameters are best determined 
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Fellows system the pitch diameters and centre distance 
were based on one value of the diametral pitch and 
the addendum and dedendum on another. (The teeth 
for different pitches are not therefore geometrically 
similar). In none of these cases were the secondary 
modifications of tip relief and cutter tip radius laid 
down in the form of accepted standards, but were left 
to individual discretion. 

In the British standards for basic racks, these 
dimensions are specified. For spur and _ helical 
gears, provision is made for three classes of gear— 
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FiG. 85—BRITISH STANDARD BASIC RACKS 
“A,” precision ground or cut gears; “B,” high- 


class cut gears; and “C,” commercial cut gears ; 
and the proportions and amount of tip relief in these 
three cases are shown in Fig. 85. It will be noted 
that the basic racks for classes “‘ B” and “ C” differ 
only in the amount of tip relief, but that the clear- 
ance is increased, and the tip relief reduced, for 
class ‘“‘ A.” In all these cases the crest of the cutter 
is almost semi-circular in form, a small flat being 
left in order to facilitate measurement. The fillet 
radius of class ‘‘ A” gears is smaller, and the con- 
ditions therefore less favourable, than for class “ B.” 





& 


RACK-TYPE CUTTER 
FiG. 86—TOOTH CONTACT AND TIP RELIEF PRODUCED BY BASIC RACK-TYPE CUTTER 


in all cases by adding twice the addendum to, and 
subtracting twice the dedendum from, the pitch 


diameter, 7.¢., 
Outside diameter of wheel J=D+2A 
* pinion j= d+2a 
Root diameter of wheel I=D-2B 
Bs pinion ... t=d—26 
Direct expressions in terms of numbers of teeth and 


pitch are unprofitable. 

Path of Contact of Basic Rack.—The effect of 
modifying the profile of the basic rack in order to 
provide tip relief is best seen by examining the nature 


Tasie Il.—Standard Pitches (Excluding Metric). 


Diametral Circular Module, Suggested stan- 
pitch. pitch, inches. dard modules, 
inches. inches. 
0-0398 “04 

24 0-0417 

22 0.0455 0-045 

20 0-050 0-050 

18 0-0555 0-055 
ts 0 -0597 0-060 

16 0 -0625 

15 0 -0667 0-066 

14 0-714 0-072 

13 0-0769 
} 0-0796 0-080 

12 0-0833 

11 0-0909 0-090 
ts 0 -0995 

10 0-100 0-100 

9 0-1111 0-110 
2 0-1194 

8 0-125 0-125 
od 0-1393 

7 0-1429 0-144 
$ 0-1592 0-160 

6 0- 1667 
*& 0-1790 0-180 
$ 0-1989 

5 0- 0-200 
it 0-2188 0-220 
? 0- 2387 

4 0-250 0-250 
# 0-2586 
Fa 0-2785 0-275 

34 0 - 2857 
# 0-2984 0-300 
1 0-3183 

3 0-3333 0-330 
1} 0-3581 0-360 

23 .. 0 - 3636 
1} 0-3979 

ae. 0-400 0-400 
12 0-4377 

2}: .. 0- 0-450 
1} 0-4775 

2 0-500 0-500 
1g 0-5173 
1} 0-5570 0-550 

1} .. 0-5714 
it 0-5968 0-600 
2 0 -6366 

1}: 0 -6667 0-660 
23 0-7162 0-720 
23 0-7958 

. 0- 0-800 
23 0-8753 0-875 
3 0-9459 .. .. 

1 1-00 Ae 


of the contact between the cutter representing the 
basic rack and the teeth generated from it, and 
between one generated gear and another. 

The full path of contact of the basic rack itself 
can easily be found by applying the principles dis- 
cussed in Parts VI and VII. Thus, referring to 
Fig. 86, the profile is made up of three parts, each 
having its characteristic path of contact; the 
modified portion a,a, (producing tip relief), the 











Dimensions of ‘‘ Uncorrected” Gears.—‘ Uncor- 


straight or involute portion a,a;, and the cutter tip 
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FULHAM POWER STATION —12,500 KVA HOUSE SERVICE SET 
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radius a,a,. These will successively make contact 
along ¢c,c, (during which the tip relief is provided), 
a straight path of contact c,c, (generating an involute 
profile), and a retrogressive path of contact ¢,¢;, 
which results in the clearance curve of the generated 
tooth. 

The actual path of contact between the cutter and 
the generated tooth will be less than the full path of 
contact of the cutter, since it is terminated by the 
addendum circle of the gear. This will pass through 
the point 6, distant from the pitch point P by the 
common addendum of the system, and will intersect 
the full path of contact of the rack at some point c;. 
Only the portion c,c, can therefore effect any tip 
relief, the amount of which will be equal to the 
departure of the rack profile from a straight line at 
the point a;. If the amount of modification applied 
to the cutter profile at a,, measured parallel to the 
pitch line, is e, and the profile variation is a circular 
are tangential to the straight portion at a,, the 
amount of easing at the tip of the generated tooth 
will be (assuming for purposes of calculation that the 
circular arc approximates to a parabola) 


e cos } (b; b,/b, b,)?. 


Easing may not occur at all with relatively small 
pinions, and will be most pronounced with large 
wheels. This is in accordance with the requirements 
of practice, since when the pinion drives the wheel 
{as it usually does) contact commences at the tip of 
the wheel teeth. 

The path of face contact of any generated tooth 
profile cannot have an involute portion greater 
than Pc,; hence the maximum possible length of 
path of involute contact is twice Pc,. It may be 
less should either or both of the addendum circles 
pass inside Cy. 

What has been said in the foregoing applies only 
to the theoretical profiles generated by cutters which 
actually simulate the basic rack, namely, cutters of 
rack forms or single-start hobs, which conform closely 
to the basic rack. The clearance curves and amount 
of tip relief produced by cutters of the gear-shaper 
type produce quite different effects, which vary with 
the detail design of the cutter. A full discussion of 
this matter, taking into account the effect of re- 
sharpening the cutter, is too involved to be dealt with 
at this stage. It may also be added that highly 
stressed gears, in which the deflection of the teeth 
as well as of the mounting may be considerable, 
may require additional departure from the theoretical 
involute profile, but such cases are usually dealt with 
by a process of trial and error in the course of manu- 
facture, and cannot be entirely covered in the design 
stage. 

(To be continued.) 








CHarTs comparing the air pollution of London and New 
York were given in a recent issue of the Daily Telegraph. 
The American chart, made at New York National Obser- 
vatory, showed that during August the hourly average 
pollution content of the air per cubic mile was 1-16 tons. 
The London figure, based on observations at Victoria- 
street and the County Hall, showed that the average 
hourly pollution content of the air was 0-955 ton per 
cubic mile. 





The New Fulham Power Station. 


No. 


IT. 


(Concluded from page 354, October 2nd.) 


HEN the station is extended and working at its 
full capacity of 310,000 kW, it will be necessary 
under full-load conditions to circulate some 14-5 
million gallons of water per hour. At times of low 
tide a small rise of temperature may be experienced, 
but this will only last for a very short time, as the 
change of flow quickly occurs. To obtain the maxi- 
mum effect at low tides the discharged water from the 
condensers is sent into the river at a point some 420ft. 
downstream from the point of intake. Owing to the 
limitations of the site, the position of the condens- 
ing plant in the turbine room is some distance from 
the river. Two inlet tunnels, each 9ft. 6in. in dia- 
meter, have been driven to a central distribution 
chamber on the west side of the turbine room, and 
from this point branch tunnels, 6ft. 6in. in diameter, 
have been constructed and connected to vertical 
surge shafts from which the circulating water pumps 
draw their supply. The levels of the tunnels are such 
that the pumps are always flooded, even at the lowest 
recorded tide. Each inlet tunnel has three separate 
inlets from the river. Fixed and _ self-cleansing 
Brackett moving screens are provided, with penstocks 
by which each tunnel and each separate inlet can be 
controlled. If necessary, the whole station could be 
run with only one inlet tunnel in use while the second 
tunnel was being cleaned or examined. 

The condenser of each main turbine is supplied 
with cooling water by two two axial flow pumps, illus- 
trated in Fig. 8 of our last issue, and situated in the 
basement of the C.W. pump bay. The two pumps 
for each condenser draw their water from one or other 
of the surge shafts mentioned. 

The condenser of the auxiliary turbine is also 
supplied by two similar pumps, one of which draws 
its water from the surge shaft supplying No. 1 main 
turbine and the other from the surge shaft of No. 2 
turbine. By this means a supply of cooling water 
for the auxiliary turbine is assured, even when the 
branch tunnel and surge shaft of either main turbine 
is under repair or is being cleaned. The pumps for each 
main turbine are driven by A.C. motors, whilst one 
of the two pumps for the auxiliary turbine is driven 
by an A.C. motor and the other by a D.C. motor. 
The A.C. motor-driven pump will normally be used, 
but, in the event of a total shut down of the A.C. 
supplies, the auxiliary turbine can be started up imme- 
diately by using the D.C. pump supplied from a 
storage battery. 

The discharge water from each condenser is taken 
by a separate pipe 5ft. diameter, laid below the base- 
ment of the turbine room, to a chamber at the north 
end of the site. A single tunnel, 10ft. 6in. diameter, 
carries all the water back to the river. Each discharge 
pipe is controlled by a penstock at its entrance to 
the chamber, and access can be obtained to each 
pipe, right up to its condenser, for examination or 
cleaning purposes. The discharge tunnel terminates 





in a chamber at the river wall, with three separate 
penstock-controlled exits to the river. Connection 
to the river is made at a point some 80ft. out from 
the river wall, below low water, and the exit channels 
can be kept free from mud, or other deposits, by 
occasionally using one or two exits instead of three, 
and so increasing the velocity of the discharged 
water. The tunnels were driven under compressed 
air. They are lined with segmental cast iron rings 
with internal lining of brickwork. The levels of the 
intake tunnels fall towards the power station and 
the level of the discharge tunnel falls towards the 
river. Each turbine has its own condensing plant, 
erected in the turbine room basement. The con- 
densers for the main turbines, described in our 
issue of December 21st, 1934, are among the largest 
single condensers constructed. Each has a cooling 
surface of 54,000 square feet, consisting of 9056 
tubes lin. diameter. 


House SERVICE SET. 


The Brush Ljungstrém house service set illustrated 
above, is designed for a maximum continuous rating 
of 12,500 kVA, and an economical load of 10,000 kVA 
when supplied with steam at 600 lb. per square inch, 
superheated to a total temperature of 825 deg. 
and when exhausting into a vacuum of 29in. The 
speed is 3000 r.p.m. There are, of course, two three- 
phase alternators, each of which gives half the total 
output at 6600 volts, 50 cycles. The condenser, 
which works on the Delas principle, was also con- 
structed by the Brush Company. It has a tube 
surface of 10,000 square feet and is designed to main- 
tain a vacuum of 29in. at 12,500 kVA when supplied 
with 10,650 gallons of water per minute at 55 deg. 
Fah. by the two single-stage Vickers Armstrong 
pumps, each designed to deliver 11,200 gallons 
of water per minute at a speed of 960 r.p.m. There 
are two sets of Weir steam air ejectors, each of the 
two-stage “‘Maxivac’’ type. Each is designed to deal 
with 551b. of dry air per hour and to maintain a 
vacuum of 29in. at full load, one set being arranged 
as a standby. The condensate is extracted from the 
condenser by means of two vertical-spindle motor- 
driven, two-stage “‘Pervac”’ extraction pumps, 
each designed to deal with 184 gallons per minute at 
960 r.p.m. and driven by a 21 H.P. motor. These 
pumps deliver the condensate through two Royles 
feed-water heaters, which raise the temperature of 
the condensate to 150 deg. Fah. by means of steam 
bled from the turbine at two points. 


Matin TRANSFORMERS. 


As the main alternators are only paralleled through 
their own step-up transformers, the neutral point of 
the star winding of each machine is earthed through 
a potential transformer which operates an alarm. 
The neutral points of the secondary (66,000-volt) 
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star windings of the step-up transformers are con- 
nected to earthing switches in the transfer reactor 
switch house, and either transformer can be earthed 
through a liquid resistance. The external metal- 
work of all switchgear and electrical machines is 
directly connected to earth. The final earth connec- 
tion is made by means of heavy copper tapes, cross- 
connected and taken to a large number of cast iron 
pipes which have been built into the basement walls 
of the switch houses. Each pipe goes for some distance 


been divided into sections, and each is erected in a 
separate fireproof building. Each section contains 
switchgear for one turbo-alternator, four feeders, and 
one tie reactor. The completed station will have 
five switch houses, and one transfer reactor switch 
house, but only three switch houses and the transfer 
reactor switch house are erected at present. These 
correspond to the three main turbo-alternators and 
twelve feeders. 

A diagram of the main switchgear lay-out and con- 





bushings terminate in oil-filled chambers, which 
are independent of each other. There is no common 
oil supply system, so that the oil quantities are 
reduced to a minimum. Each phase is housed in 
a separate chamber. Three single-phase potential 
transformers have been provided for each circuit. 
They are connected star/star, with one end of the 
single-phase winding coupled to its tank. There 
are thirty-eight remote electrically operated circuit 
breakers in the present scheme, each having a short- 




















FiG. 9—-MAIN SWITCH HOUSE 


into the surrounding soil, which is water logged, and, 
as all the tapes and pipes are connected together, a 
very large earthing surface is obtained. 
The transformers were supplied by the Metro- 
politan-Vickers Electrical Company. 
SWITCHGEAR. 
The main switchgear (Figs. 9 and 10), supplied 


by the Metropolitan-Vickers Electrical Company, was 
described briefly in our issue of December 21st, 1934, 





Willesden. 1. 


Hammersmith. 1. 


Bar 


Transfer Bar 
Hammersmith. 2. 


Transformers 


“Twe ENcineen”’ 
FiG. 11—SWITCHGEAR LAY 


although at the time it had not been erected, and 
no pictures were available. It is of the same type as 
that installed at Battersea, and works at 66,000 volts. 
When it is remembered ‘that this new station, with 
an ultimate capacity of 375,000 kVA, is to be con- 
nected to the grid, with several other large or even 
larger stations feeding into it, the duty imposed on 
this switchgear is liable to be very severe. To 
minimise the risks and to localise the effects of any 












fault so far as is practicable, this main switchgear has 


nections is shown in Fig. 11, from which it will be 
seen that duplicate circuit breakers are provided for 
each circuit, with section and transfer bus-bars in 
each switch house. The turbo-alternators can only 
be paralleled through the section reactors and the 
tie bus-bar. A transfer reactor is connected in 
common to all the transfer bus-bars, and can be used 
on any one switchgear section, in place of the section 
reactor, by closing the duplicate circuit breakers 
on the transfer bus-bar and opening those on the 















Reactor 


lt © © @ @ @ 
No.1 No.2 No.3 No.4 No.5 


5 0, 
(Future) 


-OUT AND CONNECTIONS 


section bus-bar. As a safeguard against the failure 
of the tie bus-bar, on which the paralleling of the 
machines depends, a duplicate tie bus-bar has been 
provided, with oil-immersed, hand-operated, link- 
isolating switches. 

The bus-bars and other conductors are insulated 
by varnish-treated paper bushings, and are of the 
condenser type protected by a final layer of wire 
in a similar manner to the connections between the 





FiG. 10—SWITCH IN ISOLATED POSITION 


circuit rupturing capacity of 1,500,000 kVA. All 
the circuit breakers, whether for alternator, feeder, 
or reactor, are of the same size and interchangeable, 
and are fitted with a cross-jet arc-extinguishing 
device. 

A complete system of mechanical interlocks 
incorporated in the switchgear, ensures that a 
circuit breaker cannot be lowered into the working 











alternators and transformers. The ends of the 





Fic. 12—AUXILIARY AIR- BLAST “TRANSFORMER 


position, or be raised to the isolated position, 
until the circuit has been opened. It further 
ensures that the earthing switch on any circuit 
cannot be closed unless both associated breakers 
have been isolated, and that the breakers cannot be 
lowered into the working position if the earthing 
switch is closed. The section reactors and the 
transfer reactor are of the oil-immersed type. They 
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are erected in the open at the ends of their respective 
switch-house sections. 

All the main circuit breakers are electrically 
operated from a central control room—Fig. 13— 
which constitutes a bridge between the south end 
of the turbine room and the switch houses. The 
control room contains all the instruments for indicat- 
ing and recording the outputs of the generating 
plant, and the energy delivered to the various feeder 
circuits. Instructions to the turbine room staff are 
given by electrically operated signals, and the total 
output of the station at any time is electrically 
transmitted to indicators in the turbine room and 
the boiler-house, and also to the “ grid ’’ main control 
station. 

The supply pressure and the division of the load 
between the running machines are electrically con- 


have been provided and connected by the Central 
Electricity Board. They all operate at 66,000 volts 
between phases. Some of the feeders go directly 
to various stations on the grid system, while others 
go to a local sub-station, belonging to the Board, 
where the pressure is transformed up to 132,000 volts 
for transmission at that pressure. 


AUXILIARY TRANSFORMERS AND SWITCHGEAR. 


The main Metrovick auxiliary transformer is a 
12,500-kVA three-phase unit, which reduces the 
pressure from 66,000 to 6600 volts. Smaller auxiliary 
transformers comprise two 1000-kVA and six 750-kVA 
three-phase units for stepping down from 11,000 and 
6600 volts to 400 volts. The transformers for supply- 
ing the boiler-house auxiliary motors are located on 
an upper floor of the boiler-house and comprise eight 
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Fic. 13-CONTROL ROOM 


trolled from the controi room, and the positions of 
the various circuit breakers, whether on or off, or 
whether in the working or isolated position, are 
shown by means of illuminated signals on an indicator 
diagram. A special device has. been incorporated 
in the control gear, whereby the operator cannot close 
the circuit breaker of any incoming alternator, unless 
and until that machine is running in synchronism 
with the remainder of the plant, or with the external 
grid system. Relay-operated protective gear has 
been provided for the various machines and circuits 
to cover phase and earth faults. 

Telephonic communication with the main control 
station of the Central Electricity Board has been 
provided, by which all instructions are received as 
to the operation of the plant and the load to be 


taken. The outgoing feeder cables from the station 


950-kVA three-phase 6600/400 volt units of the 
dry air blast type, as shown in Fig. 12. Each of these 
transformers, which were specified to minimise fire risk, 
is totally enclosed and fitted with a fan delivering 
3250 cubic feet of air per minute, which dissipates 
the full-load losses, amounting to 16-5 kW, the fan 
being driven by a 2 H.P. motor. 
AUXILIARY SWITCHGEAR. 

The auxiliary switchgear was supplied by A. 
Reyrolle and Co., Ltd., partly through Malcolm and 
Allan (London), Ltd., and partly through James 
Howden (Land) and Co., Ltd. In the former case it 
includes a metal-clad switchboard, consisting of six 
6600-volt, 1200-ampere duplicate bus-bar and remote 
electrically operated panels of 250,000 kVA breaking 





capacity with motor-operated bus-bar selector 
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14—MIMIC DIAGRAM 


BOARD 





switches. The contract also included a control board 
and mimic diagram board shown in Figs. 14 and 
15, and for the power station auxiliary board 
twenty-nine 6600-volt, duplicate bus-bar, remote 
electrically operated, metal-clad panels of 150,000 
kVA breaking capacity, rated at 300 and 1200 amperes. 
Thirty 400-volt switchboards were also supplied, 
including eighty-seven metal-clad switch and fuse 
panels. The equipment supplied through James 
Howden and Co. (Land), Ltd., was for boiler 
auxiliaries and included ninety-six motor-operated 














FIG. 15—AUXILIARY CONTROL BOARD 


metal-clad panels and eighty unit type metal-clad 
switch and fuse panels. One of the panels of the 
6600-volt, 25,000-kVA board, shown in Fig. 15, 
serves as a bus-bar coupler, one a bus section switch, 
and the other four control respectively the 12,500 
house service set, the 12,500-kVA auxiliary trans- 
former and two group feeder reactors. The mimic 
diagram board, shown in Fig. 14, depicts all the 
6600-volt circuit breakers, including the six 250,000- 
kVA breakers and the main 400-volt circuits. 
Automatie indication of all these circuits is given 

















Fic. 16—AIR COMPRESSOR 


and in addition there are master control switches for 
remotely controlling several of the 6600-volt, 
150,000-kKVA circuit breakers. 

Two motor-driven air compressors built by J. 
Browett-Lindley (1931), Ltd., of Letchworth, have 
been installed for supplying compressed air in con- 
nection with cleaning the preheaters for the boilers. 
The machines are of the totally enclosed forced lubri- 
cated design of 562 cubic feet per minute capacity 
with metallic packings throughout, and fitted with 
multi-point temperature recorders for indicating the 
temperatures at the various air and cooling water 
inlets and outlets. One of these air compressors is 
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shown in Fig. 16. Owing to limitations of space and 
other reasons, very large air receivers could not be 
accommodated, so that it was necessary to arrange for 
the somewhat high delivery pressure of 300 lb. per 
square inch to meet the requirements. This in turn 
necessitated certain precautions in the design of the 
compressors, the chief being the provision of a special 
patented relay-operated unloading device on the 
high-pressure cylinders, in addition to the normal 
control on the air inlet. Without such a device the 
air trapped in the high-pressure cylinders would 
be alternately compressed and expanded during 
the long periods of light demand, with conse- 
quent wastage of power and danger of overheating. 
In addition to the normal intercoolers, aftercoolers 
are fitted, with the object of reducing the moisture 
content to a minimum. 

The cost of the first section of the station, with the 
extension already referred to, totalling 190,000 kW 
of installed plant, is, in round figures, £3,820,000. This 
includes the whole of the site, which was very expen- 
sive owing to trade replacements, the coaling jetty, 
water and cable tunnels, the main control room, the 
workshop, and other works which will not require 
any additions when the station is completed with its 
full equipment of 310,000 kW. 

The following are the main contractors and prin- 
cipal sub-contractors :— 4 

Aiton and Co., Ltd., high-pressure steam pipe work. 

Sir Wm. Arrol and Co., Ltd., auxiliary cranes. 

Chas. Brand and Son, Ltd., water and cable tunnels. 

British Thomson-Houston Company, Ltd., battery 
changes aan 

Brush Electrical Engineering Company, Ltd., auxiliary turbo- 
alternator and condensing plant. 

Clyde Crane Company, Ltd., turbine room crane. 

Cowans, Sheldon and Co., Ltd., coaling cranes. 

Dorman, Long and Co., Ltd., structural steel work. 

W. T. Henley’s Telegraph Works Company, Ltd., E.H.T. 
cables. 

Higgs and Hill, Ltd., superstructure, switch house foundations, 
coal silo, road work. 

James Howden and Co., Ltd., sulphur extraction plant, 
boiler-house auxiliaries, fans, &c. 


and 





International Combustion, Ltd., ash removal plant. 

Peter Lind and Co., Ltd., coaling jetty. 

Malcolm and Allan (London), Ltd., auxiliary switchgear and 
power wiring. 

Mather and Platt, Ltd., boiler feed pumps, ‘‘ Mulsifyre ”* fire 
protection. 

Metropolitan-Vickers Electrical Company, Ltd., main turbo- 
alternators, main switchgear, main and auxiliary transformers. 

Mitchell Engineering, Ltd., coal conveying plant. 

John Mowlem and Co., Ltd., chimneys. 

Sir Wm. Prescott and Sons, Ltd., foundations, 

eornbeidee Coal and Iron Company, Ltd., C.I, water pipe 
work, 

Stewarts and Lloyds, Ltd., low-pressure pipe work, tanks, &c. 

Stirling Boiler Company, Ltd., water-tube boilers. 

Tilbury Contracting and Dredging Company, Ltd., river 
dredging. . 

Vickers-Armstrongs, Ltd., main condensing plant and pumps. 

FE. 1). Winn and Co., Ltd., excavations. 


PRINCIPAL SUB-CONTRACTORS. 


The Ash Company, Ltd., ash sluicing system. 

W. T. Avery and Co., Ltd., coal weighers. 

J. Blakeborough and Sons, Ltd., low-pressure valves. 

Wm. Boby and Co., Ltd., sludge tanks. 

F. W. Brackett and Co., Ltd., river water screens. 

British Vacuum Cleaner and Engineering Company, Ltd., 
dust removal plant. : 

J. Browett-Lindley (1931), Ltd., air compressors. 

C. Burley, Ltd., bricks. 

Cape Asbestos Com y, Ltd., pipe covering. 

Chloride Electrical Storage Company, Ltd., storage battery. 

Electroflo Meters Company, Ltd., turbine and boiler gauge 
boards. 

English Steel Corporation, Ltd., boiler and receiver drums. 

Glenfield and K dy, Ltd., penstocks and water valves. 

James Gordon and Co., Ltd., de-superheater controls. 

E. Green and Sons, Ltd., economisers. 

Hopkinsons, Ltd., steam valves and controls. 

James Howden and Co. (Land), Ltd., air preheaters. 

A. Kennedy and Co., Ltd., safe-tread flooring. 

Lancashire Dynamo and Crypto, Ltd., motors. 

Laurence Scott and Co., Ltd., motors. 

Lea Recorder Company, Ltd., coal meters. 

Lee, Howl and Co., Ltd., auxiliary pumps. 

Metropolitan-Vickers Electrical Company, Ltd., motors. 

Pyrene Company, Ltd., fire protection (CO,). 

A. Reyrolle and Co., Ltd., auxiliary switchgear. 

Ralph Smart and Co., mixed liquor pumps. 

Superheater Company, Ltd., superheaters. 

Tangyes, Ltd., lime pumps. 
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Power Conference. 


No. II. 


(Continued from page 342, October 2nd.) 


ROCEEDINGS on the afternoon of September 7th 

were continued by the reading of Paper. No. 5 
which was entitled ‘Organisation of the Pro- 
duction, Refining and Distribution of Petroleum 
and Petroleum Products.’’ Mr. E. B. Swanson, of the 
Petroleum Conservation Division, U.S. Department 
of, the Interior, was the General Reporter. His 
report—abridged—was as follows : 


PETROLEUM AND PETROLEUM PRODUCTS. 


General Reporter: E. B. Swanson, Associate Director for 
Production, Federal Petroleum Administration. 


The petroleum industry depends for its economic stability 
upon a balancing of activity and co-ordination of effort in each 
of its five structural components—exploration, production, 
transportation, manufacturing, and distribution. The function 
of exploration, or the search incident to finding, because of the 
necessity of continuing discovery, is advanced by Dr. Pogue 
to a rank equal to that of the four branches into which the 
industry previously customarily has been divided. The greater 
the extent to which individual corporate entities within the 
industry engage in more than one of the industry’s activities, 
the more firmly docs the industry as a whole move under an 
integrated supervision. More than three-fourths of the American 
industry is conducted by cc ies which engage primarily 
in all five of the branches, although no single organisation may 
be entirely self-sufficient in all. The degree of integration often 
influences the economic outlook of the individual organisation. 
Dr. Schaetzel points out that those whose operations are limited 
to erude oil production desire high prices for crude oil, completely 
integrated units also favour high crude oil prices, as they will 
be reflected in high prices for finished products, while those 
who refine purchased crude oil and market the products thereof 
are interested in maintaining low crude oil prices. 

Eleven papers, descriptive of the organisation of the petroleum 
industry in Argentina, Austria, Canada, China, France, Germany, 
Great Britain, Hungary, Poland, and the United States, were 
submitted for the consideration of this session. A study of 
the papers indicates that the oil-producing and oil-consuming 
countries, like companies engaged in the oil business, may be 
classified as producer, producer-refiner-marketer, purchaser- 
refiner-marketer, and purchaser-marketer, and it would appear 
that the policy or aim of each, to such extent as may prove 
possible, is to follow the prevailing pattern of the oil industry, 
engage in all branches of the industry, and strive for a balanced 
activity in each. It may be noted also that the problems of 
industrial organisation, as well as the extent and emphasis 
of governmental assistance, are influenced to a material degree 
by the extent to which the petroleum supply and facilities 
within a country are capable of supplying the demand therein 
for petroleum products. The desire for an indigenous supply 
capable of providing the needs of the home market is the 
basis for much of the governmental action influencing the oil 
industry. 

In 1931 there were three refineries in France, according 
to Mr. Meny, capable of treating 330,000 tons of petroleum 
annually. By 1935, twelve additional refineries were constructed 
and the three existing refineries were enlarged, with the result 
that the French refining industry during 1935 was capable of 
processing 6,000,000 tons of petroleum. 

In Germany governmental loans have been made available 
to assist in financing exploratory drilling, the loans being repaid 
in the event of discovery. It is stated that oil discoveries 
have resulted in five new areas’ from the drilling programme 
aided by these loans. Extensive geophysical investigation 
has been undertaken by the Government, and the results of 
private geophysical or geological research are required to be 
made available to the State geological offices. . 

The German custom poliey has not striven to’ foster a local 
refining industry by establishing lower duties on crude oil than 








on products, but a refining industry capable of processing 
or 800,000 tons annually, or about one-third of 
the local demand, has been developed. The tariff policy, how- 
ever, tends to establish ye for products, the duties comprising 
such a proportion of the selling price that fluctuations in the 
world markets are of minor importance. 

By the Petroleum Act of 1934, according to the paper prepared 
by the Petroleum Department and the British National Com- 
mittee of the World Power Conference, the property in any 
oil which may exist in Great Britain was vested in the Crown 
and conditions prescribed for granting licences to search for oil. 
Under the Act, it is stated, thirty-nine licences for exploration 
and drilling, covering an area of more than 7000 square miles, 
have been granted. 

The home production of substitutes amounts to only 4-7 per 
cent. of the total consumption. No special incentive has been 
given to the refining of petroleum in the United Kingdom, and 
the products obtained from imported crude are taxed on the 
same scale as imported refined products. By the British Hydro- 
carbon Oil Production Act of 1934, a protection of 4d. per gallon 
was guaranteed to petroleum products or substitutes produced 
in the United Kingdom entirely from indigenous sources for 
nine years from April Ist, 1935, or a higher duty for a corre- 
spondingly shorter period. 

In Argentina, according to Guillermo Hileman, Chief of the 
Mineral Service, and Pascual Sgrosso, Engineer of the Bureau 
of Mines and Geology, mineral rights, except for existing con- 
cessions, belong to the State, and, except for four of the northern 
Provinces, no new petroleum concessions have been granted 
since 1924. The accidental discovery of petroleum in Comodoro 
Rivadavia in 1907 was followed by the search for and discovery 
of petroleum in other sections and finally by the entry of the 
National Government into the production, transportation, 
refining, and marketing of oil. 

The paper on Canada, prepared by Mr. P. V. Rosewarne, 
Fuel Research Laboratories, Department of Mines, contains 
a descriptive and historical account of the various Canadian 
proved and possible oil fields, the growth of refining and distribu- 
tion facilities, and the sources of petroleum imports. Canadian 
production accounts for only about 4 per cent. of the national 
requirements, and refiners depend upon imported oils for the 
bulk of their raw material. 

Dr. Pogue describes the transportation, refining, and distribu- 
tion phases of the American industry and its contacts with 
labour, the consumer, the investor, and Government. He 
describes the oil business in the United States as the first great 
industry to develop a new method of conduct, having altered 
the design of its economic structure in order to make the enter- 
prise more susceptible to regulation by the ordinary laws of 
economics and to free it from the disturbing influences of the 
unchecked operation of the rule of capture. The industry, he 
says, is experimenting with a new economic form. 

It appears that when there has been direct governmental 
participation in the oil industry, the pressure generated by the 
consumers has brought about some form of price control or 
price fixing; directly, as in France; through high import 
duties, as in Germany and other countries ; or through Govern- 
ment-sponsored competition, as in Argentina. 

The papers generally present considerable information on 
present and prospective sources of oil supply, and are well 
fortified with statistical data on production, refinery operation, 
and imports, and should prove useful as sources from which 
information, generally not readily available, may be obtained. 


In the discussion which followed this paper the 
control of oil production commanded the bulk of the 
attention, and discussion centred around its effective- 
ness as a means of conservation. 

Mr. R. E. Hardwicke (U.S.A.) said that the real 
purpose behind the petroleum production control 
now in force in the United States was conservation 
and not price maintenance. 


| Mr. N. R. Megers (U.S.A.) said that waste of crude 
| petroleum had been largely reduced, but not entirely 
| eliminated. 
Dr. Gustav Egloff, Director of Research of Universal 
| Oil Products (U.S.A.), emphasised the importance of 
the influence of the cracking process on the oil 
industry. He said that through cracking the oil 
| industry could provide all the motor spirit which the 
| United States needed, and predicted a time when 
virgin fuel oil would not be used until it had been 
cracked and its by-products removed. A new motor 
| Spirit with an octane number of 100 had been dis- 
covered and could now be produced at a price com- 
parable with that of ordinary motor spirit. By its 
use the speed of army pursuit planes had been 
increased from 175 up to 210 m.p.h. Alternatively, 
| the pay load of aircraft could be increased and speed 
| maintained at the present level by the use of this fuel. 
On Tuesday, September 8th, papers Nos. 2, 7, and 6 
| were discussed. Paper No. 2 was entitled “ Signifi- 
|cant Trends in the Development and Utilisation of 
| Power Resources.” Mr. R. T. Beall, of the Rural 
| Electrification Administration (U.S.A.), was the 
general reporter. His report was as follows :— 
THE DEVELOPMENT AND UTILISATION OF 
POWER RESOURCES. 


General Reporter: R. T. Beaty, Assistant Economist, Rural 
Electrification Administration. 


The authors have, no doubt, found it necessary to confine 
their treatment to a consideration of certain phases and con- 
ditions relating to the power resources in their respective 
countries. There is a trend toward greater centralisation of 
electric generation, the utilisation of the increased capacity is 
considered to be low. To utilise more fully this capacity, the 
authors believe that the first step is the establishment of 
co-operation between the plants. 

In Poland since 1925 it is reported that the number of electric 
plants bas increased from 835 to 2561, most of these being small 
plants of less than 100 kW and located in sparsely populated 
provinces. While regional electrification is reported to be in 
its infancy in Poland, the installed capacity of such enterprises 
has increased almost 200 per cent. in the past ten years. 

The electrification of railways is considered one of the most 
outstanding developments in Switzerland. In 1934 about 76 per 
cent. of the entire railway mileage was electrified, as compared 
with 21 per cent. in 1915. While the country does not 
| any coal deposits, water power resources are ample for electrical 
generation, and their development began very early. Manu- 
factured gas and coke are produced from imported coal and are 
used widely for room heating and ranges. It is indicated that 
competition between gas and electricity has produced gratifying 
results in the form of extremely efficient equipment. 

Following the World War and the loss of its chief coal deposits, 
Austria began the development of its water power resources. 
This trend has continued to p rapidly, as is shown by 
the fact that in 1935 hydro-generated energy accounted for five- 
sixths of the total production. The paper points out that imports 
of oil are steadily increasing because of the greater use of motor 
vehicles for freight and passenger transportation and the 
growing use of oil heaters. 

In Germany coal is the most important energy resource, 
although there are some large water power developments and 
some limited gas and petroleum resources, the latter not con- 
sidered to be of much economic importance. Gas produced in 
the collieries and coke ovens in the Ruhr district is distributed 
through a pipe line network, and in 1929 over 90 per cent. of 
the domestic households within the distribution area were 
connected. All of Germany is covered to-day by a high-tension 
grid system and nearly every central station is connected with 
this grid either directly or indirectly. 

The authors stress the importance of the principle of the most 
economical utilisation of domestic resources. Coal must be 
considered as a raw material as well as a fuel and all elements of 
value to technology must be extracted from it. They indicate 
that the efficiency of stoves, furnaces, and equipment can be 
improved to conserve energy. To achieve the goal of having 
cheap electrical energy available throughout Germany, it is 
stated that the existing grid needs to be further extended and 
all plants connected to it. In this way mutual standby facilities 
will be created and excess energy utilised for the general interest. 

The primary source of power in the United Kingdom is from 
domestic coal resources, while imported petroleum ranks next 
in importance. Improvement in gas production is revealed by 
the figures showing 417 cubic metres of gas produced per ton of 
coal in 1934, as compared with 339 cubic metres per ton in 1920. 
Increased efficiency in the utilisation of coal has also been 
obtained from the development of the grid system, from greater 
railway electrification, from the tendency of industry to substi- 
tute electrical energy for steam power, and from the economy 
resulting from the replacement of reciprocating engines by 
steam turbines. 

The author believes it probable that the next few years will 
witness a growth in electrical production at as high a rate as 
that of the past fifteen years. This should come about from 
penetration of rural areas by transmission lines and from the 
development of more efficient plants with resultant lower costs 
and rates. 

The discussion of significant trends in the United States is 
presented in two papers, one pertaining to technical develop- 
ments and the other to social and economic considerations. 

The first paper, dealing with technical developments, points 
out that the recent trends in power utilisation are concerned 
primarily with greater variety of equipment, improved per- 
formance, and increased reliability. 

Improved design has been responsible for an abrupt increase 
in the use of Diesel engines, primarily for trucks, buses, and 
tractors, and for railway engines for switching and high-speed 
passenger trains. The automobile engine has decreased in cost 
and has been improved throughout by better design and 
materials. For aircraft the air-cooled radial engine remains 
supreme. : . 

The seeond paper, concerned with significant social-economic 
trends, points out that although a superficial consideration 
indicates a tolerable assimilation of the entire power industry 
into the national economy of the United States, there are yet 
many problems of adjustment and balance to be solved. 

It is stated that the major social-economic problem of the 
power industry, including the technology dominated by power, 
is the assimilation of this technology into the national economy. 
In order to assimilate this advancing technology, increased 
purchasing and production capacity must proceed at a steady 
pace and in such proportions that the social income is distributed 
widely to classes whose principal spending is for consumption. 
To achieve this balance it is indicated that the following steps 
are involved :—Elimination of excess rigidity in the price 
structure, liquidation of inflated debt burdens, and higher real 
wages based on other assumptions than that labour’s input of 
physical energy represents a just measure of its share in the 
social income. 





The discussion was opened by Viscount Falmouth 
(Vice-Chairman, Conjoint Conference of Public 
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Utulity Associations, and Member, London and Home 
Counties Joint Electricity Authority). He said that 
the trends in power development in the various 
countries differed, on account of the difference in their 
power resources. In Great Britain, with its dense 
population, the use of pulverised fuel was discouraged 
on account of the problem of dust emission. That 
problem was being solved, but another problem— 
that of eliminating the emission of sulphurous gases— 
was still more difficult. 





He queried the advantages | 


States there was a powerful movement which advo- 
cated the compulsory use of a proportion of alcohol 
obtained from farm produce, in an attempt to assist 
the farmer. That might be permissible if it were 
economic, but it clearly was uneconomic, as a tax 
was proposed in order to make the scheme pay. 
Moreover, as farmers used 23 per cent. of the motor 
spirit consumed in America, even they would not reap 
the full benefit of the scheme. Morally, the scheme 
was objectionable because it would be easy to separate 


of the very large generating units used in America | the alcohol from the petrol and make it drinkable. 
and asked what happened if one of those units failed. | The scheme had been put forward as a matter of 


He said that in Great Britain units of 30,000 kW had 
proved to be a suitable size ; they ran at 3000 r.p.m., 





politics, as a panacea to solve the problems of the 
farmer. It might be considered as on a par with the 


generating 50-cycle current. In Great Britain the con- | high-pressure treatment of valuable oils in order to 


sumption of electricity was now three times what it 
had been in 1920. 
increase the domestic load, which was realised to be 
of great importance. By means of two-part tariffs 


householders were encouraged to use electricity for | 
£ ) 


other purposes besides lighting. He claimed that the 
grid had secured great economies by*cutting out the 
smaller and less efficient stations, and by reducing the 
amount of money spent on the installation of new 
plant. 

Mr. J. M. Kennedy (President of the Institution of 
Electrical Engineers) said that although Great Britain 
generated most of her power (95 per cent.) from coal, 
attempts were being made to develop what water 
power she had, especially in Scotland, and mentioned 
the possible use of the tides. During the last ten 
years the coal consumption per kWh had decreased 
considerably, but the consumption of electricity had 
increased even more, so that the result was an increase 
in the total amount of coal used for electricity 
generation. That increase in electricity consumption 
was still proceeding, and was being encouraged by 
reductions in the price of electricity. Dealing with 
the grid, Mr. Kennedy said that the chief economy 
resulting from it was the saving in capital locked up 
in spare plant. Before its inception the total spare 
plant reserve amounted to 83 per cent. of the 
maximum demand for the whole country ; that had 
now been reduced to 50 per cent., and it was hoped 
eventually to reduce it to 20 per cent. There was a 
tendency in Great Britain to replace the use of coal 
for domestic heating by electricity, gas, and low- 
temperature coke, and that tendency was worthy of 
encouragement. There was a further tendency for 
gas to be replaced by electricity for domestic use, and 
it might be necessary to find other uses for gas in 
order to keep our existing gasworks fully employed. 

Mr. H. Quigley (Chief Economist and Statistician, 
Central Electricity Board, Great Britain) remarked 
on the tendency to concentrate power production in 
very large units, which prevailed in Great Britain and 
to some extent in Germany. He said that the econo- 
mies secured in that way were not so much technical 
as financial. He also emphasised the saving in capital 
cost. of plant which had resulted from the grid, and 
said that the establishment of a large public body 
whose interest lay in stimulating the demand for 
electricity was a good thing. Replying to a previous 
question by the Chairman, as to whether the grid 
was established to secure economies, or in order to 
enable the less profitable districts to be covered 
properly, he said that it did both those things. It 
did go into outlying areas and had to some extent 
anticipated the work being done in America in con- 
nection with rural electrification. Some 5000 to 6000 
farms were now being connected every year, against 
only 4000 farms connected in all up to the end of 1930. 
Before any considerable expansion in electricity con- 
sumption could occur it was necessary to improve the 
standard of living m the area concerned to a point at 
which the increased electricity supply could be 
absorbed. It was not enough simply to study tech- 
nical matters ; the economic and social forces at work 
should also be considered. 

Dr.-Ing. Otto Schéne (Technische Hochschule, 
Berlin) said that the efforts made to reduce the heat 
consumption per kWh had led to a considerable degree 
of combination between the producer and the con- 
sumer. Attempts were being made to use waste steam 
for heating. In the case of industrial plants generating 
steam mainly for process work surplus electrical energy 
was available for the public electricity supply. The 
German brown coal briquetting industry used large 
quantities of steam for heating purposes, and could 
produce a considerable amount of electricity as a 
by-product. Briquette works operated day and 
night, except for Sundays and holidays, and consumed 
from 1-3 to 1-6 tons of steam per ton of briquettes 
produced for drying the damp brown coal from which 
the briquettes were made. For that purpose only a 
low steam pressure was required, and it would not be 
difficult to generate steam at a higher pressure and 
reduce to the lower pressure required by the driers by 
expanding it through turbines which could be used to 
generate electricity. 

Dr. Gustav Egloff (Director of Research, Universal 
Oil Products, Ltd., U.S.A.) dealt with the efforts 
made in many quarters to introduce alcohol as a 
motor fuel. He said that undoubtedly alcohol could 
be used as a fuel for automobiles, but in every case 
where it was so used, resort was had to some form of 
subsidy. There were four aspects of the matter which 
should be considered—the technical, economic, moral, 
and political aspects. There was no doubt that cars 
could be made to run on alcohol, and in the United 


Great efforts were being made to | 














| obtain fuel oil. 


Mr. J. J. Kewley (chief chemist, Anglo-Saxon and 
Asiatic Petroleum Company) said that the petroleum 





reflectors are turned to face the sun, and concen- 
trate its rays upon a glass tube, 4in. diameter, placed 
at the focus of the reflector. This tube is filled with 
a liquid known as ‘“‘ Aroclor,’’ which is a chlorinated 
diphenyl compound rendered black by the addition 
of a trace of lampblack. It can be heated to 662 deg. 
Fah. before boiling occurs. By means of a pump, the 
liquid is circulated through the focus tubes and then 
through a heat interchanger, where it gives up its 
heat to water, thus generating steam. Loss of heat 
is reduced by surrounding the focus tubes with glass 
tubes of larger diameter in which a vacuum is main- 
tained and by careful lagging of the heat interchanger 
and its connecting pipes. The steam produced is 
utilised to drive a 4 H.P. steam engine. With steam 
generated at 200 deg. Cent., the maximum theoretical 
thermal efficiency is about 40 per cent.; it is claimed 
that in practice 15 per cent. can be realised, and that 





ABBOT'S SOLAR HEAT COLLECTOR 


industry was very flexible, and owed its success 
largely to its flexibility. There was a lack of co- 
operation between fuel producers and fuel users. The 
tendency had been to develop fuels to suit engines 
rather than to design the engines to suit the fuels which 
could most economically be produced. That had 
resulted in a demand for high octane fuels, whose 
production was accompanied by a low yield. If the 
engine manufacturers co-operated with the fuel pro- 
ducers, they might make possible the use of tar in 
internal combustion engines. 


SoLtarR Heat COLLECTOR. 


During the session, reference was made to a solar 
heat collector which had been constructed by Dr. 
C. G. Abbot, the secretary of the Smithsonian Insti- 
tution, Washington. Immediately after the session 
had ended, Dr. Abbot showed his apparatus to the 
members, and explained its method of operation. 

The solar heat collector is illustrated above. 
It consists of three metal sheets, each 2ft. wide and 
6ft. long, bent about their longitudinal axes to form a 
parabolic curve, whose equation is g?=302z. These 





in regions where there is ample sunshine, the plant 
will compete with coal at 3 dollars per ton. A striking 
illustration was made of the possibilities of the plant, 
when Dr. Abbot said that if a solar heat collector was 
constructed having an area equal to that of the lake 
formed above the newly constructed Boulder Dam it 
would generate as much power as the turbines which 
were to be driven by the waters of the lake. The 
apparatus is of simple construction, and this experi- 
mental unit cost about 1200 dollars to construct. 
The reflectors are made of ‘‘ Alcoa ’’ aluminium sheet, 
which is a standard product, having a coefficient of 
reflection of 0-8. It is claimed that this sheet does not 
tarnish and that a year’s exposure to the weather 
makes no appreciable difference to its reflecting power. 

Dr. Abbot had intended to show the apparatus 
working, but unfortunately on the morning of the 
demonstration the circulating pump failed, allowing 
the liquid to become so hot that it melted a soldered 
connection and ran out. A further supply could 
not be obtained in time for the plant to be operated. 

Much interest was expressed in the plant, and results 
of further tests will be awaited with interest. 

(To be continued.) 








South Africa’s Empire Exhibition. 


No. I. 
By our South African Correspondent. 


HE Exhibition in Johannesburg was inaugurated 
to celebrate the fiftieth anniversary of the 
founding of that town, but it has developed into a 
national undertaking, every part of the Union having 
joined in making its existence the greatest current 
event in the Southern Hemisphere. 

The Exhibition on this broader base celebrates not 
only the Jubilee of the City of Johannesburg, but the 
discovery in the same year, 1886, on the Witwatersrand 
on which it stands, of the Main Reef series of gold- 
bearing conglomerates, to which Johannesburg owes its 
existence, and the Union its present condition of 
material welfare. It is also a great essay in national 
showmanship and advertisement. 

Situated in the Milner Park, Johannesburg, on a 
site 100 acres in extent, the Exhibition buildings 
cover 40 acres and their erection and the trans- 





forming of the surroundings has cost about a million 
pounds, while the value of the exhibits is estimated at 
double as much. 

The grounds, laid out in lawns and beds of golden 
flower, are backed up by the high rampart of the rock 
garden, containing the most complete collection of rock 
plants that has probably ever been shown. Behind the 
flowers stands a tower of gold set up by the Chamber 
of Mines to convey an idea of the quantity of gold pro- 
duced in the past three years and to symbolise the 
foundations on which South African prosperity has 
been built. . Almost all the pavilions (except the 
Rhodesian replica of the age-old Zimbabwe and the 
Union pavilion) stand out cream in the sun. The 
main northern entrance in Empire-road opens on 
Prosperity-avenue, which leads straight up the 
hill towards the gleaming tower, L50ft. high, from 
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which at night beams are projected that can 
be seen throughout the Witwatersrand. On 
the left of the avenue are Western Province 


industry exhibits and reproductions of old Cape 
homesteads. On the right stands a great building 
housing a realistic model of the Victoria Falls and 
the Rain Forest. To make the effect of this perfect, 
2000 gallons of water an hour pour over the 160ft. edge 
of the “‘ cliff’? and an ingenious “ fake ’”’ gives the 
visitor the impression that he is seeing in front of 
him the entire cataract of the Zambesi as well as the 
railway bridge,-the hotel, and other features of the 
original landscape. There is even real spray 
with tiny rainbows. 

On the right Bushmen are found carrying on their 
ancient industries in a special camp. Further to the 
left of Prosperity-avenue is the “ L ’’-shaped Empire 
Building, where the great Dominions of Canada, 
Australia, New Zealand, and also Ceylon tell their 
story in exhibits and pictures. Above, on the slope, 
lies the United Kingdom pavilion. At the top ond of 
Prosperity-avenue is the Union Government building 

-a modernistic structure showing traces of the old 
Cape architecture. 

Turning right, Iscor House is found, where the steel 
industry shows to what strength it has already 
attained. The East African pavilion is next, and 
then on to the hillock against whose slopes the Karoo 
rock garden has been planted. It is from here the 
best view of the Exhibition is obtained. Below 
the rock garden lies the amphitheatre and lake, on 
which four swans, obtained by permission of the 
King, are swimming. Behind that a great grey 
structure, the realistic model of the Elliptical 
Temple of the Zimbabwe Ruins, rises, and on the left, 
gazing over this wonderful panorama, is a 70ft. tower 
placed in front of the Chamber of Mines pavilion, 
where, among other exhibits, diamonds worth 


£300,000 are closely guarded by secret rays and 
hidden watchers. 

Turning round, the model restaurant Bien Donne, 
the ball room, and the ice rink are passed, and, follow- 
ing the main thoroughfare, the art and printing 
sections are found on the right and the machinery 
section on the left. Immediately above the machi- 
nery section at the southern end of Milner Park 
is the wide green expanse of the arena with a great 
open-air stage, where daily theatrical and variety per- 
formances are given. 

On the eastern and western extremities of the 
ground lie individual exhibits, such as those of Port 
Elizabeth, Durban, South African industries, mines, 
and textiles, and conference halls, Welcome Club, beer 
garden, sports goods, shipping, travel, and airways, 
and so forth. 

The display of machinery, light and heavy, mining 
and engineering, manufactures of iron and steel, tools, 
hardware, agricultural machinery and accessories, is 
extensive, for not only are all firms of any importance 
in South Africa represented, but there are great 
numbers from abroad—for all sections they total 
over 1000. There is a big show of aircraft and trans- 
port, while the exhibits of textiles challenge any of 
the other sections for number and variety. 

This article is not concerned with the lighter side 
of the Exhibition, but it may be mentioned that 
there is lavish provision in the way of entertainment. 
There is an open-air theatre, huge dance halls, an 
ice rink, and a refreshment department prepared 
to cope with up to 6000 people at a time in twenty- 
six refreshment pavilions scattered about the grounds. 
For the convenience of visitors, motor buses of special 
design are running on the Exhibition streets, and 
convey passengers around the Exhibition and drop 
them at any spot that they desire to visit. 





(To be continued.) 
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VISITS AND EXCURSIONS. 
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( N the Tuesday evening, September 22nd, there 

took place an informal reunion at the Kaskade, 
which included supper, a cabaret, and a dance. This 
was a most enjoyable function. Each of the separate 
tables surrounding the dance floor is distinguished 
by a number and connected by a pneumatic message 
delivery tube with a central exchange, which receives 
the cardboard cylinders bearmg messages and re- 
transmits to the destinations marked upon them. 
This exchange had some heavy “ overtime ” to put 
in duritig the evening. The “ Kaskade” lives up to 
its name by reason of its fountains. Behind the 
band there is a stage, the whole floor of which is laid 
with numerous fountain pipes, each pipe or group of 
pipes being apparently under the control of a 
separate valve. With the aid of coloured lights a 
most spectacular effect can be created by the manipu- 
lation of the controls. In accordance with the 
** demands ” of the music, the fountains can be caused 
to operate singly, in groups, or in unison; can be 
made to shoot skyward or droop gently sideways ; 





and can be made even to “dance” to the correct 





EXHIBITION OF MODELS AT DUISBURG WORKS 


Steel Institute. 


Il. 
346, October 2nd.) 


rhythm. The control was so rapidly effected and so 
elastic that we should dearly have liked to have 
passed behind the scenes to observe the methods of 
control. In the circumstances, however, this proved 
impracticable. 

GUTEHOFFNUNGSHUTTE. 

In our recollection Wednesday is notable as the 
day of ‘‘ models.” For the firms which we visited, 
the Gutehoffnungshiitte at Oberhausen and Demag 
A.G. at Duisburg, both exhibited to us remarkable 
models of the plants they manufactured. The first- 
named concern was the object of our morning visit. 
There has recently been created at Oberhausen an 
‘* Exhibition ” of the products of the Gutehoffnungs- 
hiitte. This combine is so enormous, even on Conti- 
nental standards, and manufactures so vast a range 
of products that it would be next to impossible, 
without this exhibition, to impress upon either the 
mere visitor or a prospective customer how much 
lies within its power to manufacture or supply. At 
Oberhausen alone there are seven collieries and fifteen 
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shafts serving a large coke oven plant and seven 
blast-furnaces. Ore is obtained from the concern’s 
own mines in the Lahn, Sieg, and Dill districts of 
South Germany, and limestone and dolomite quarries 
are also owned. Basic Bessemer and open-hearth 
steel is produced at Oberhausen and worked in rolling 
mills into railway material, sections, plates, bars, &c. 
At Sterkrade, not far away, another large works is 
concerned principally with structural works and the 
manufacture of machinery, such as turbines and com- 
pressors, centrifugal slurry driers, winding engines, 
&c. At Diisseldorf there is a smaller steel works, a 
forge, and an ironfoundry, with a small converter 
plant. Here amongst other things sugar-cane mills 
dressing and crushing plant are produced. Wire, 
wire rope, chains, &c., are produced at Gelsenkirchen 
and rivets at a factory at Schwerte. In addition, 
besides several other associated concerns, the 
Maschinenfabrik Augsburg-Nurnburg A.G. is a 
member of the combine and adds to its range such 
products as Diesel engines, road vehicles, turbines, and 
general engineering constructions. 

This great concern grew out of very small and 
slightly obscure beginnings. In the middle of the 
eighteenth century or thereabouts three separate 
ironworks were founded in the neighbourhood of the 
present town of Oberhausen, attracted to the spot by 
the presence of charcoal and bog iron. One of them 
was known as Gutehoffnungshiitte and was situated 
at Sterkrade, so the firm’s present name dates back 
nearly two centuries. In 1808 these three ironworks 
began the series of amalgamations by which the 
present powerful combine has been created, and 
formed the Huttengewerkschaft und MHandlung 
Jacobi, Haniel and Huissen. A reversion in 1872, 
when the firm formed itself into a limited company, 
brought back the original title and made it the 
Gutehoffnungshiitte, Aktienverein fiir Bergbau und 
Hiittenbetrieb. The list of firms now members of 
the combine is too long to find a place here, but men- 
tion may be made of Haniel und Lueg, of Diisseldorf, 
which was drawn in naturally by its family con- 
nection. Some idea of the scope and size of the 
combine is given by the figure 4,500,000 tons per year 
of coal, ore, iron and steel products and finished 
goods of all descriptions which the combine’s port 
at Walsum on the Lower Rhine is able to handle. 
This figure also gives an impression of the immense 
importance of the Rhine as one of the world’s great 
arteries of commerce. 

The exhibition is a remarkable product of 
combine in itself. It is not yet finished, for it is wu 
mately planned to devote a large hall to the products 
of each of the larger works under Gutehoffnungshiitte 
control. Already one large hall is devoted entirely to 
the products of the Maschinenfabrik Augsburg- 
Nurnburg A.G., better known as the M.A.N. The 
total exhibition area available is, so we were informed, 
6000 square metres, and there is included the shaft 
and headworks of a now disused mine, together with 
galleries below ground. Even had we been able to 
spend in this exhibition all the time we should have 
liked, it would have been impossible to describe it at 
any great enough length in these pages. Mention 
must therefore be confined only to those exhibits 
which specially attracted our attention. To us the 
most instructive part of the exhibition seemed to be 
that devoted to mining and metallurgy, the latter 
term being understood to refer more particularly to 
the winning of iron from its ores, its conversion to 
steel, and fabrication of the steel under the rolling 
mill and the hammer. The exhibits in the Mining and 
Metallurgy Hails are likely to prove as instructive 
and invaluable to the student as they are interesting 
to the technical visitor and impressive to a customer. 
Here diagrams may be studied which show how the 
coal or the ore occurs in Nature and how seams of 
different thicknesses or highly faulted can be mined 
by differing methods. To add reality to the abstract 
diagram actual specimens of coals and iron ores are 
on view and models are available at various scales 
according to the magnitude of the original, ranging 
from a large section of a typical mine to examples of 
compressed air motors and tools, and the parts of 
conveyors, winches, and winding engines. In one 
part of the hall there is a full size model of a winding 
engine control stand connected up with a small-scale 
model of a steam winding engine which operates in 
accordance with the movement of the control handles. 
But perhaps the Metallurgy Hall contains the 
greater concentration of interest. Its most notable 
exhibit is a quarter section full-scale model in wood 
and metal of the lower part of a blast-furnace com- 
plete, with hot blast pipe line, blast connections, 
water-cooled tuyeres all partly or completely sec- 
tioned, notch gun, runner and pig bed. The visitor 
may go “ behind the scenes ” and there observe the 
shape of the interior of the furnace, the thickness of 
the lining, &c. Elsewhere in the same hall the con- 
version of the raw blast-furnace iron to steel is illus- 
trated by sectional scale models of Siemens-Martin 
furnaces and Thomas converters. Finally mention 
may in particular be made of a small-scale model of a 
blooming mill which is driven by an electric motor and 
controlled by levers arranged and connected similarly 
to those of an actual plant. This model has roller 
tables, ingot pushing devices, a hydraulic shear, &c., 
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and is particularly. adapted to give to the uninitiated 
a clear conception of the function of such plant. 
The hall “ Verarbeitung ’’ necessarily suffers by 
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comparison. Literally translated, the word means 
“ Fabrication,” but in fact products are exhibited 
rather than the machinery by which they are pro- 
duced, and for some reason it is always more interest- 
ing to know how a thing is made rather than the 
purpose it is toserve. Moreover, many of the products 
are of such size that they can only be exhibited 
photographically. A small-scale model of the 
Zeppelin hangar at Rio de Janeiro is interesting, and 
mention may also be made of a wooden representation 
to full scale of the “‘ piston,” outer wall, and seal of a 
waterless gasholder. 

Brief mention has already been made of the exist- 
ence at the exhibition of a disused pit shaft and head- 
works. Actually a use has been found for them. 
Visitors are allowed to descend the shaft and in order 
to make the trip agreeable to those unused to mining 
the usual high-speed rate of travel of the cage is much 
reduced. A gallery at a depth of 609 m. below ground 
level has been specially “‘ cleaned up ” for the recep- 
tion of visitors, and the underground workings are 
specially lighted and arranged to demonstrate how 
coal can be won from thin and faulted seams; how 
it can be carried from the face to the shaft in con- 
veyors and trucks; how the roof is supported by 
timber or steel pit. props; and how the mine is 
drained, &c. As an illustration of the unforeseen 
troubles that can occur the visitor will learn that at 
one time the waters from two different levels of the 
mine were collected here and made to mix before 
entering a pipe leading to the pump suction. The 
collection in the space of a few days of a hard coat 
of ‘fur ” in the pipe, thick enough almost entirely to 
prevent the flow, was eventually traced to chemical 
interaction between the two waters, which have had, 
since, to be kept separate. Here in a special gallery 
supported by steel pit props a film is exhibited to 
illustrate how the coal is mined and the conditions 
under which the miner works. The whole, despite 
the air of unreality produced by the cleanliness and 
particularly the dryness of the place, is adapted to 
give the student a more lasting and real impression 
of a mine than he is ever likely to glean from a text- 
book. 


DEMAG. 


In the afternoon a visit was paid to Demag A.G. 
at Duisburg. Demag, too, is a combine, though its 
nature is different to that of the Gutehoffnungshiitte. 
It has a particular interest for British engineers, in 
that its principal root can be traced back to 1819, 
when Friedrich Wilhelm Harkort and Heinrich Daniel 
Kamp founded machine works modelled on English 
examples and obtained machines and workmen from 
Britain. Incidentally, Harkort is an example of 
what so many engineers advocate as desirable to-day. 
Besides being an engineer, he became later a quite 


ment, however, was reached between the three firms 
and eventually they amalgamated under the title 
Deutsche Maschinenfabrik A.G., shortened for sales 
and publicity to Demag. Various other firms next 
linked themselves with Demag or were taken over by 
it. But meanwhile radical changes were taking place 
in the iron and steel producing industry, which led 
finally to the present linkage between Demag and the 
Vereinigte Stahlwerke A.G., under the terms of which 
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the latter firm relinquished the manufacture of 
machinery and vested its interests of.the kind in a 
new concern formed jointly, with the Deutsche 
Maschinenfabrik and termed Demag A.G., of Duisburg. 
The new company took over-the Maschinenfabrik 
Thyssen in Miilheim-Ruhr, which had formerly 
belonged to Vereinigte Stahlwerke. Demag is now 
dependent on the Vereinigte Stahlwerke for raw steel 
products. It has in all five works, which cover an 





area of 610,000 square metres and employs in normal 








MODEL OF BESSEMER CONVERTER HOUSE 


well-known statesman! In his earlier years he had 
made prolonged journeys in England and studied all 
that was published relative to English industry. The 
first firm was named the Mechanische Werkstitte 
Harkort and was situated at Wetter, on the river 
Ruhr. This concern underwent several alterations of 


name and eventually under the title Markische 
Maschinenfabrik amalgamated with the firm of 
Ludwig Stuckenholz in 1906. It then came into com- 
petition with the Duisburg Maschinenbau A.G. and 
the Benrath Maschinenfabrik A.G. A working agree- 




















times some 9000 persons. Besides the cranes and 
excavators, &c., for which the firm is particularly 
well known, all kinds of plant for mining, quarrying, 
and tunnelling is produced. The complete structural 
work and plant for steel works, blast-furnaces, con- 
verters, rolling mulls, &c., can be supplied. Gears, 
compressors, rotary and reciprocating gas blowers, 
gas engines, and air-operated tools are other products 
deserving of mention. 

Unfortunately and, we are tempted to add, as 








works was so limited that very little could be 
examined. Under the circumstances it was fortunate 
that the firm makes a practice of producing a scale 
model of each of its more imposing productions. 
These models are housed in a large room of the office 
building and constitute in themselves a miniature 


exhibition of the firm’s capabilities. We reproduce 
on these pages three photographs. One isageneral view 
of the room with models of various cranes in the fore- 
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MODEL OF ANSHAN STEELWORKS 


ground ; and another is a “close-up”’ of a sectional 
model of the converter house of a Basic Bessemer 
steel works. One of the best models is that repre- 
senting the Anshan steel works belonging to the South 
Manchurian Railway, which were put into service in 
the middle of 1935. In this we noticed a particularly 
interesting ‘‘ pendulum stripper ” for stripping ingot 
moulds. It runs at the side of a bay upon rails at 
ground level and at a considerable height on the 
columns. The stripping gear is so arranged that it 
can swing through the crane frame and place the 
ingots in the adjacent soaking pit bay. This action 
is achieved by two crossed arms with a pin and sliding 
joint which act together rather in the manner of a 
trellis or as ‘‘ reversible ” scissors. The model of this 
steelworks is also illustrated. When these very 
beautiful models are examined it is seen that each 
separate rivet is portrayed. At first we imagined them 
to be constructed with almost incredible industry by 
the use of minute rivets. But later, on visiting the 
shop where they are constructed by apprentices 
under the charge of a more elderly and experienced 
hand, we found that the appearance of rivets is pro- 
duced by punching protuberances on to the strip 
and forming the actual joint with solder. 

Our tour through the actual shops was of so 
hurried an order that little more than an impression 
of orderly industry was gained. On page 374 a 
number of photographs are reproduced giving views 
in the shops. 

At the conclusion of the visit the party was driven 
in coaches to Duisburg-Ruhrort, to embark on a 
Rhine steamer. During this short journey through 
the town some glimpses were obtained of a harbour 
claimed to be the largest inland port in the world. 
From the Rhine steamer which conveyed the whole 
party of the Iron and Steel Institute back to Diissel- 
dorf to the accompaniment of music and dancing 
something of the great amount of traffic on the Rhine 
could be observed. Comment was particularly called 
forth by that variety of paddle steamer tug which has 
two funnels, widely separated, one on each side of the 
main engine, and two boilers clearly visible to view, 
apparently supported on or near the deck level. 

(To be continued.) 








PowER TrRansmission.—A booklet entitled “‘ Basic 
Facts Concerning Mechanical Power Transmission,” price 
Is. 6d. net, has been issued by the Power Transmission 
Association, Aldwych House, London, W.C.2. The aims 
of the Association are to counteract the tendency of power 
users to under-estimate the extent and importance of 
power losses due to faulty or ill-chosen systems of mech- 
anical transmission and to ensure the use of the best form 
of power transmission for individual requirements. The 
booklet we have received contains a number of diagrams 
designed to illustrate that there are many circumstances 
in which modern group driving should be employed rather 
than individual electric motor drive, on the grounds of 
efficiency and economy. The diagrams show the initial 
cost of motors ; facts to be considered in selecting motors ; 
driving costs; motor efficiency losses; maintenance 





usual, the time available for seeing the Duisburg 





costs, &c. 
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THE DOVER TRAIN FERRY—-CONSTRUCTION OF DOCK 
MR. GEORGE ELLSON, M. Iysr.C.E., DESIGNER AND CHIEF ENGINEER 


(For description see opposite page.) 
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FIG. 1—TEMPORARY CAISSON AND PUMP HOUSE FIG. 2—CAISSON FROM DOCK SIDE 
Fic. 3—-Two Box GATES FLOATED Fic. 4—INNER AND OUTER GATES IN FINAL AND TEMPORARY POSITIONS 
Fic. 5—DocK GATE SUBMERGING Fic. 6—-LINK SPAN IN POSITION 
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The Dover 


No. 


S announced in THE ENGINEER of September 25th, 

the new through sleeping car service between 
London and Paris is scheduled to begin on Wednesday, 
October 14th next. The night services will leave 
Victoria at 10 p.m. and Paris at 9.50 p.m., and 
arrive respectively at the Gare du Nord and Victoria 
at 8.55 a.m. and 8.30 a.m. Tho sleeping cars will 
be carried between Dover and Dunkirk by train 
ferry. Day services by the train ferries will begin on 
October 15th, leaving Dover and Dunkirk at 1.15 p.m. 
and 2.15 p.m. respectively. The 11 a.m. boat train 
from Victoria will connect with the outward ferry 
and the inward arrival at Victoria will be at 8.40 p.m 


Since October 3rd—4th until the through train ferry 
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Train Ferry. 


situation on the English side. All likely sites at Dover 
were closely examined, and the form of construction 
of the terminal also was considered from every aspect. 

Usually at ferry terminals where there is variation 
in the water level caused by tidal action, a bridge 
of suitable length connects the ship with the shore, 
this bridge forming an inclined approach as the 
sea level varies with the state of the tide. At Dover 
the extreme variation between the highest and lowest 
water level is 25ft. and this would have necessitated 
that the length of such an inclined approach over 
which sleeping car trains could pass would have 
been about 500ft. Further, the weather conditions 
in Dover Harbour are at times very severe, and on 
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A.—New Signal Box. 
B.—Crosswall Footbridge. 
C.—New Reclamation Wall. 
D.—Standing Space for Out- 
Going and Incoming Cars. 


E.—Passenger Footbridge. 
F.—Car 





is no part of the coast which has been the subject of 
more geological investigation than that in the Dover 
neighbourhood, but nevertheless on the site of the 
dock such conditions were met with as no geologist 
could possibly have foreseen, or which by any previous 


investigation could have been detected. Originally, 
it was intended to surround the site with a cofferdam 
or barrier consisting of a double row of steel sheet 
piles driven into the chalk, stiffened by cross walls 
and bracings, and filled in between with earthwork. 
A certain length of the steel sheet pile walls was 
driven, but the heavy winter storms demolished 
it before much progress was made. It was then 
decided to enclose the area with concrete walls 
roughly 25ft. in thickness, which could be built 
on mass concrete foundations previously laid under 
water by divers, and would consist of precast concrete 
blocks, each weighing about 7 tons bonded together in 
such a manner as to be impervious to water pressure. 
An opening in these surrounding walls was to 
left to form the entrance to the dock, and in fact 








H.—Train Ferry Berth. 
J.—Link Span. 
K.—Box Gates. 
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FIG. 7—PLAN OF TRAIN FERRY DOCK AND ITS SURROUNDINGS 


begins the train ferry boats will continue to travel 
nightly between Dover and Dunkirk, and the present 
Folkestone—Dunkirk service by the French A.L.A. 
boats has ceased. 

The new Channel train ferry steamers, the 
‘‘Twickenham Ferry,” ‘“ Hampton Ferry,” and 
“Shepperton Ferry,” which were constructed by 
Swan, Hunter and Wigham Richardson, Ltd., to 
the designs of Sir Westcott Abell, have been completed 
for some time, but the opening .of the ferry service 
has been unavoidably delayed by unexpected 
difficulties which the engineers have encountered 
during the construction of the ferry dock at Dover. 
The design of the dock and the other works was 
prepared and carried out under the supervision of 



















numerous occasions the heavy swell which prevails 
would have prevented the mooring of the ship to 
such a bridge. 

It was also desirable to provide facilities which 
would enable the ferry traffic to be dealt with in the 
shortest possible time when transferring the trains 
between the ship and the shore, and also for ensuring 
that punctual and regular services could be dealt with 
day or night. These services may be subject to 
considerable expansion in the future. It was finally 
decided that the most suitable design would be to 
build an enclosed dock, the entrance to which could 
be opened or closed at will, in which to berth the 
ferry vessels. Powerful pumps could then regulate 





the water level inside the dock so as to raise or lower 
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this entrance was eventually temporarily closed by a 
specially designed steel caisson, 92ft. long by 60ft. 
wide by 28ft. thick, and weighing 525 tons. Views 
of the caisson are given in Figs. 1 and 2, on page 376. 

The surrounding walls were designed to form an 
integral part of the work, and the proposal was to 
complete these walls and the foundations for the 
caisson, place the caisson in position and then pump 
out the area thus enclosed and complete the dock 
works, including the dock gates and the pump culverts, 
in the “ dry ” in the usual manner. During the pro- 
gress of constructing the foundations for these walls, 
which were laid by divers in the solid chalk as deep 
as 50ft. below high-water level, nothing was dis- 
covered which gave rise to any misgiving that the 
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FiG. 8-SECTION THROUGH DOCK LOOKING TOWARDS ENTRANCE 


Mr. George Ellson, M. Inst. C.E., the chief engineer 
of the Southern Railway company, to whom we are 
indebted for the particulars given in these articles. 

The main contractors for the works at the beginning 
of the contract were E. Nuttall, Sons and Co. and 
J. Mowlem and Co. (Joint), Ltd., but since June, 
1935, the execution has been completed by J. Mowlem 
and Co., Ltd., on behalf of the joint firm. 


CHOICE OF SITE. 

When the question of the establishment of a train 
ferry service between an English Channel port and 
France was considered, every possible site for the 
terminal on this side of the Channel was studied. The 
conditions which existed at the various points which 
came under review were such as to indicate beyond 
doubt that Dover would provide the most suitable 








the vessel to ths requisite level in the shortest possible 
time. 

The site selected for the dock was as close as possible 
to the present Marine Station, as this position, from 
a traffic working point of view, is the most convenient. 
A general plan of the dock and its surroundings is 
given in Fig. 7, while in Fig. 8 we show a section 
through the dock. 

Parliamentary powers were duly obtained and the 
work was let to contract. 


METHOD OF CONSTRUCTION. 


It was realised from the first that the operations 
would require considerable skill, but the difficulties 
which actually arose, mainly caused by faults in 
the strata of the sea bed, were very much greater 
than could possibly have been anticipated. There 








work as outlined could not be done, but, on the 
contrary, the chalk was found to be of a hard and 
consistently solid nature. When, however, the opera- 
tion of pumping the enclosed area was put into effect 
it was found that owing to the existence of fissures 
in the chalk rock forming the sea bed, which were now 
for the first time disclosed, the water came up through 
the bottom faster than it could be pumped out, and 
although some weeks were spent in depositing mud 
on the outer side of the enclosing walls, in the hope 
that it would be sucked into the fissures and thus 
seal them, this device was found to be of no benefit. 
Consideration was therefore given to the possi- 
bility of freezing a certain thickness of the sea bed, 
and a scheme for forming a solid barrier of ice and 
chalk all round the dock area about 20 yards thick 
and 40 yards deep was devised. Leading Continental 
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specialists in this type of work were consulted, but 
their advice was not of a character to inspire con- 
fidence in the result of such treatment. 


A New Metuop ADOPTED. 


All available means of dealing with the situation 
which had thus arisen were explored in the light of 
modern engineering developments, and ultimately 
the method decided upon was one of an entirely novel 
character, as there was no precedent on which to work. 

The problem was to construct the dock, which has 
an internal length of 414ft., an overall width of 70ft:, 
and depth of water over the sill at L.W.S.T. of 17ft., 
in an area from which it was impossible to remove the 
water. The entrance had to be closed by two gates 
of the “‘ Box” or flap-door type, each weighing 300 
tons, which work independently of each other on 
horizontal hinges laid below the dock sill. The site 
on which the work was to be done was subject from 
time to time to conditions practically identical with 
those of the open water, and heavy seas with waves as 
high as 15ft. to 17ft. were liable to arise at any time 
during a greater portion of the year. The method of 
operation adopted for the excavation of the chalk 
rock in the dock area consisted of enclosing a 
dredger in the area and placing the temporary caisson 
in position at the entrance, thus enabling the excava- 
tion to the required depths to be carried out in still 
water, subject, of course, to the normal rise and fall 
of the tide. This permitted the dredging work to be 
done at a rate which was greater than could possibly 
have been done otherwise. The chalk rock is of so 
tough a character that ordinary dredger buckets will 
not cut it, and they must be provided with teeth 
made of the very hardest steel which tear out small 
quantities of the chalk at a time, causing heavy grind- 
ing and vibration of the dredging craft during the 
operations. 

The two most critical parts of the scheme were, 
first, the construction of the sill on which the dock 
gates were to be hinged, the foundations for which 
were 50ft. below high-water level, and, secondly, 
the construction of the pump house, the foundations 
of the lowest floor of which were also at about the 
same level as that of the sill foundations. 

These we shall deal with more fully in our second 
article. Meanwhile we show on page 376 some 
typical views of the work of construction. In Fig. 3 
the two “‘ Box” gates are seen floated in the dock, 
while Fig. 4 shows the inner gate in its final position 
and the outer gate temporarily placed in position. 
The submergence of one of the gates ‘s illustrated in 
Fig. 5, while in Fig 6 a view of the link span between 
the main tracks and those on the train ferry steamer 
is given. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RAILWAY ELECTRIFICATION. 


Sir,—The technical difficulties referred to by Mr. 
Richardson in your issue for October 2nd are, of course, of 
such a nature as to be brought early to the notice of anyone 
interested in railway electrification. 

But, in contrast with the five main lines which enter 
London from the North (of which I propose electrification 
for only one), there is only a single route between London 
and Brighton, whilst the whole of the South London 
suburban area is given over to intensive electric services. 
To some extent these circumstances may account for the 
diminished traffic returns to which Mr. Richardson refers. 
But this loss may equally well reflect either the growing 
tendency to send short hauls by road, or the effect of 
tariffs at about that time in reducing our trade with the 
Continent (a possibility borne out by the loss sustained 
by the L.N.E.R. over the same period). In any case, the 
sum in question is not very large and would appear, from 
the traffic returns for the first thirty-nine weeks of 1934, 
1935, and 1936, to be in process of being made good :— 


1934. 1935. 1936. 
Coal and coke 1,200,500 1,142,000 1,193,500 
Merchandise... 2,526,500 2,383,000 2,427,500 


Whatever the explanation may be, there seems little 
reason to fear similar losses in the North. If the existing 
medley of tracks could be crystallised into an electrified 
high-speed grid and a non-electrified low-speed grid after 
the manner I suggest, there would remain three non- 
electrified routes from London to Nottingham, two to 
Leicester, Sheffield, and Manchester, and one such route 
to Birmingham, Liverpool, and Scotland, without taking 
into consideration the fact that goods trains from Euston 
to Manchester, Birmingham, &c., run for much of the way 
on special tracks which it is not proposed to electrify. If, 
in spite of this abundance of alternative accommodation, 
there should still be sections of the electric system on which 
it proved impossible for intensified suburban services to 
be fitted in, there need be little fear that the capital 
expenditure would fail to justify itself on stretches of 
line so heavily worked. The Sheffield-Manchester calcula- 
tions which Mr. Richardson views with such suspicion are 
based, I understand, purely on estimated costs of main- 
tenance and operation, without regard to increased 
passenger receipts. Relieved as the unconverted lines 





would be, however, for the bulk of their faster trains, there 
is little doubt that they could cope with the extra freight 
diverted to them, especially in these days of extended rail- 
head delivery by means of motor lorries. 

With regard to Mr. Richardson’s inquiry as to the 
L.N.E.R. Company’s requirement of Government backing 
for the Sheffield-Manchester scheme, it might pertinently 
be asked whether questions of finance are ever approached 
in a wholly rational spirit. Why, for example, was it once 
deemed worth while to sacrifice hundreds or even 
thousands of millions of pounds’ worth of trade in order to 
maintain a monetary standard now regarded as a snare 
and a delusion? Why were the railway companies 
formerly willing to pour out millions on unnecessary 
routes such as that to Marylebone or from Hellifield to 
Carlisle ; and why has this hectic period been followed 
by a glacial era of cold feet, when the railways normally 
decline to embark on any fresh capital expenditure esti- 
mated to yield less than 25 per cent.? 

Probably the L.N.E.R. is attracted by the possibility 
of borrowing at 3 per cent. on the strength of the Govern- 
ment’s credit rather than at 5 per cent. on its own. If the 
money were made available for a reasonable share—a third 
or a quarter—of the profits actually accruing from its 
expenditure, instead of for a flat rate payable under any 
circumstances, it is likely that a great fillip would be given 
to electrification in other quarters, and that increased 
Inland Revenue receipts from railway shareholders would 
bring the Government’s takings up to 5 or 6 per cent. on 
funds borrowed at 2} or 3 per cent. 

It may be noted, however, that the Southern Railway 
goes forward withits policy whether Government aid is 
forthcoming or not. K. H. Jounston. 

London, October 4th. 





SCIENCE AND SOCIETY. 


Srr,—It is satisfactory to see Mr. C. H. Wright’s letter 
in your current issue. 

Personally, I feel that it is high time that engineers 
dealt with the subject through the medium of their 
Institution. I voiced this suggestion about two years ago 
in the correspondence columns of THE ENGINEER, and the 
correspondence, although very interesting, consisted 
largely of side issues. No correspondent, if my memory 
serves me right, either praised or damned or even men- 
tioned the suggestion I made of debating the subject on a 
motion drawn up by the Councils of the Engineering 
Societies sitting in committee. 

I certainly was informed privately by several engineers 
that we ought to leave such matters alone ; that it was not 
the thing to do; and, heaven forgive them, they said 
engineers should not talk politics at their Society meetings. 
The question is economics, not politics. 

Now, after the spate of verbiage from Sir Josiah Stamp, 
it seems more important still that engineers should let 
their views be heard. 

At the moment we are more a curse to civilisation than 
a blessing, due to the existence of a monetary system 
based, as Mr. Wright aptly puts it, on an age of scarcity 

Kyrie W. Wittans. 

Milton, October 4th. 








A New Cylinder Treatment. 


A NEW process for the treatment of internal combustion 
engine cylinders with a view to reducing cylinder wear was 
announced on Tuesday last, October 6th, by R. A. Lister 
and Co., Ltd., Dursley. It has been named the “ Listard ” 
process, and in view of the importance of the invention to 
the engineering industry, Lister and Co., Ltd., have 
decided to make available the results of their experience 
to any British C.I. engine manufacturer taking up a licence 
to use the process. Though “ Listard ’’ will be used only 
in C.I. engines, the principles on which it is made apply 
equally to motor car engines, aeroplane engines, and tools 
and machinery, where the increase of wear resistance 
affects the efficiency of the product. 

The process is based on a Dutch invention brought to 
R. A. Lister and Co., in February, 1935. In March of that 
year experiments were put in hand on chrome-hardened 
cylinders. Realising from the beginning the importance of 
the invention if it could be applied commercially, Lister’s 
decided on the erection of a special plant and laboratory 
in which to make their own independent investigations 
and experiments. The plant and laboratory were ready 
in August, 1935, and since then tests and experiments have 
been continued. 

* Listard ”’ is, briefly, a chrome-hardening process. By 
electro-chemical means chrome is deposited on cast iron, 
which gives a surface of great hardness. The first problem 
was to find a satisfactory basis metal to give the best 
results, which led to the rejection of cylinders of hardened 
cast iron and cast iron in which hydrogen was present. 
Experiments were then made to determine the effect of 
the process on oil consumption and general efficiency, and 
to see how far existing lubrication methods had to be 
adjusted. Next, tests were made to find out the most 
suitable class of finish for the cylinders—grinding, honing, 
or lapping—after they had been processed. Simultane- 
ously with these tests the cylinders were subjected to 
continual modifications to obtain the result desired. As a 
result of trial and error, the tests ultimately gave the 
correct method of making the deposit, the best surface to 
finish in, and the best method of obtaining the finished 
surface. 

The details of the process are naturally a secret, but we 
understand that it can be applied to certain existing 
cylinders subject to the grade of cast iron used being 
correct. It can be carried out @ second time on a Listarded 
cylinder, which may eventually require it, or after a 
Listarded cylinder has been scored and rebored. Experi- 





ments carried out over the last four months at Dursley 
on the test bed have given the following results :— 

(1) Cylinder diameter 4}in.; engine speed, 1000 r.p.m.; 
one “ Listard”’ processed cylinder; one nitrogen-har- 
dened cylinder, running side by side in the same engine, 
cold by day and hot by night, the combustion pressures 
being higher than normal; total running hours, 1500 ; 
wear on the nitrogen hardened cylinder, 4} thousandths 
of an inch; wear on the “ Listard”’ cylinder, 14 thou- 
sandths of an inch. 

(2) Cylinder diameter, 44in.; engine speed, 1000 r.p.m.; 
one “ Listard”’ processed cylinder, one nitrogen-har- 
dened cylinder; running conditions as before; _ total 
running hours, 3200 ; wear on nitrogen-hardened cylinder, 
7 thousandths of an inch; wear on “ Listard ” processed 
cylinder, 24 thousandths of an inch. 

(3) Cylinder diameter, 44in.; engine speed, 650 r.p.m.; 
engine running as in (1) and (2), but the lubricating oil 
mixed with 50 per cent. fuel oil; total running hours, 
3000; wear on nitrogen-hardened cylinder, 12 thou- 
sandths of an inch; wear on “ Listard’’ processed 
cylinder, 14 thousandths of an inch. 








SIXTY YEARS AGO. 

In a leading article in our issue of October 13th, 1876, 
entitled ‘‘ Locomotive Torpedoes ’’ we remarked that when 
Nelson’s carronades pounded the wooden walls of a ship 
to atoms by a hundred blows they were in effect performing 
a duty identical with that of a Roman battering ram. As 
an alternative to round shot, grape was occasionally used 
but it was practically useless in naval warfare except in 
resisting boat attacks and for covering the landing of 
troops. To the American General Paixhans we ascribed 
the credit for first employing shells in naval warfare. 
With their introduction the gun had assumed a new 
function. The object of modern artillery attack, we said, 
was to transport from the decks of one of our own ships 
to the decks of an enemy a heavy charge of powder which 
would ignite at the moment of arrival. From that point 
of view the shell was the great engine of modern warfare. 
The gun had fallen to a secondary position in which it was 
merely a transmitter of energy. Reasoning on these lines 
we pointed out that we were not confined to the use of 
guns as a means of transporting explosive charges to an 
enemy’s deck. We recalled the fact that in the Crimean 
War the late Lord Dundonald had suggested that a gallon 
of chloride of nitrogen—a somewhat erratic highly explo- 
sive liquid—should be dropped on Sebastopol from a 
balloon. Although we agreed that such a procedure would 
probably have cleared Sebastopol, its fortifications and its 
fleet off the face of the earth, we described the scheme as 
wild to the last degree, mainly however because not more 
than a few drops of “‘ this mast terrific compound ”’ had 
ever been made. Other methods, alternative to the use of 
guns, for the purpose of transporting explosives to an 
enemy were however available. Powder wagons provided 
with a slow-burning fuse had before now been allowed 
deliberately to fall into the enemy’s hand and when 
removed by him to his lines had subsequently caused 
severe damage. Again some years previously the revival 
of an improved form of Roman catapult had been sug- 
gested for the purpose of flinging grenades and small shells 
into an enemy’s trenches. Infernal machines resembling 
blocks of coal had not only been suggested but actually 
manufactured, All such schemes had however hitherto 
possessed fifth-rate importance compared with the gun 
as a means of lodging explosives where desired. With the 
advent of the “ locomotive torpedo ”’ it seemed likely that 
the gun would in the near future lose its absolute and 
overwhelming supremacy. The Whitehead, or more 
strictly the Woolwich, fish torpedo was now, we said, 
really a submarine boat some 25ft. long capable of running 
as far as from Portsmouth to the Isle of Wight in a 
straight line in calm water. Since its adoption by the 
British Government its range had been enormously 
increased and developments were proceeding which would 
enlarge its powers still further. The great difficulty to 
overcome was to give it the ability to move straight 
forward in the direction in which it was desired to send it. 
That problem had been partially solved by means of a 
device depending for its operation upon the inertia of a 
suspended mass. We suggested, although for all we knew 
the idea might already have been tried, that a gyroscope 
should be used for the purpose of steering a fish torpedo 
automatically in a line sufficiently straight to ensure that 
the weapon would strike so large a target as a man-of-war 
at moderate range.... These things have come to pass. 
Modern torpedoes are steered gyroscopically, explosives 
are dropped from the air and in the Stokes mortar we may 
see the equivalent of the old Roman catapult adapted to 
“* fling grenades and small shells into an enemy’s trenches.”’ 
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Rail and Road. 





A NEw station has been opened on the Southern Railway 
at Hersham, between Esher and Walton-on-Thames. 


Tuis year the electrified lines of the Soviet railways 
will be extended by 350 miles, bringing the total length up 
to 4200 miles. 


A CzECHOSLOVAK engineer is reported to have intro- 
duced a process to cover the metal buffers of rolling 
stock with a special rubber which reduces noise and wear. 


Ir is announced that through-services of oil-engine- 
propelled trains are to in February next year 
between Paris and Brussels. The trains are timed to 
cover the 193 miles in three hours, inclusive of stops at 
St. Quentin, Aulnoye, and Mons. 


THE Governments of Jugoslavia and Rumania are 
said to have come to an agreement for the construction 
of a new bridge over the Danube between Kladovo and 
Turnu-Severin. In addition to roads and footpaths, the 
bridge will carry a double railway track. 


THE Canadian Government has made plans, involving 
an expenditure of 66,000 dollars, to assist the improve- 
ment of t rtation facilities into the mining areas 
of Yukon and the North-West territories. This money 
is allocated from a sum of 14 million dollars provided by 
the Government for similar purposes in mining areas 
throughout Canada. 


AT an estimated cost of £56,000 the Gloucester Council 
is to construct a new road between Barnwood and Finlay 
roads as part of a ring road scheme to eliminate the traffic 
congestion in the city. The new road, which is 2380 yards 
long, will have dual carriageways divided by a central 
reservation and two 5ft. wide footpaths, between which 
and the road will be cycle tracks. 


THE main line railway companies, in conjunction with 
tne London Passenger Transport Board, have introduced 
a service of non-stop buses across London to link up the 
main line railway stations of King’s Cross, St. Pancras, 
Euston, Marylebone, and Paddington, with Victoria 
and Waterloo. The bus services have been arranged to 
connect with the arrival and departure of the main line 
expresses and boat trains. 


IN a recent paper, Mr. F. W. Wheddon, of the London 
and North-Eastern Railway, dealt with the electrification 
of the Manchester South Junction and Altrincham 
Railway. The electric services began in May, 1931, and 
it was pointed out that during the last year of steam 
working, the total of local passenger journeys was 
5,033,643, and at the end of the fifth year of electrical 
operation this number had increased to 9,521,297. 


Work has begun on the construction of the Hunau- 
Kweichow railway. The 600 miles long line will traverse 
difficult mountainous country, and will entail extensive 
tunnelling and bridging. It is understood by the Railway 
Gazette that the alignment as finally selected will start 
from Chuchow—the future junction of the Chekiang— 
Kiangsi Railway with the Canton-Hankow line—and 
run to Kweiyang. Thence it will be extended into Yunnan. 


Tue Great Western Railway station at Leamington is 
to be rebuilt and enlarged. Amongst other improvements, 
the two existing main and bay line platforms are to be 
rebuilt and extended. The up main line platform will be 
made 650ft. long and the down main line 673ft. long. The 
present -high-level and circular low-level approach roads 
to the station are to be replaced by a low-level approach 
road, 70ft. to 80ft. wide, between Warwick-road and the 
station. 

An extensive bridge-building programme was recently 
completed in ‘Oregon, in the United States, when the 
bridge over Yaquina Bay was opened. Along an 80-mile 
coastal highway five bridges. have been built crossing 
bays and river mouths, The Yaquina Bay bridge, near 
Newport, has a total length of 3260ft., and gives a clearance 
to water traffic of 135ft. The other bridges built in the 
programme are at Alsea Bay, Suislaw River, Umpqua 
River, and Coos Bay. 


At the South African Transport Conference, now being 
held in Johannesburg, dealing with the subject ‘‘ Uniform 
Gauge,” the Committee passed the following resolution :— 
“ That the most suitable rail gauge for Southern African 
conditions, physical and financial, is the 3ft. 6in. gauge, 
and it is reeommended that, where practicable, this should 
be kept in view by the various administrations concerned, 
particularly in such matters as designing new rolling stock 
and sleepers in such @ manner that they can be subse- 
quently adjusted to permit of use in connection with 
3ft. 6in. gauge railways.” 

INVESTIGATIONS carried out on sleepers by the Atchison, 
Topeka and Santa Fe Railroad during the past thirty 
years have entailed the observation of over 2,117,270 
individual sleepers treated with some twenty-six different 
preservatives, and a considerable number of different 
woods. At present 1,176,064 of these sl rs are still 
under observation in fifty-seven test ins tions, com- 
prising a total of 400 miles of track. An article in the 
Railway Age says that twenty-five years ago the average 
life of a sleeper on this railway was about ten years, now 
it is about twenty-two years. 

Ir is announced by the London and North-Eastern 
Railway Company that Mr. H. H. Swift, has been 
appointed assistant electrical engineer as from October Ist, 
1936. Since July, 1934, Mr. Swift has been assistant 
manager of the traction department of the English Electric 
Company in London, by whom he has been employed for 
the past sixteen years, Mr, Swift obtained the degree of 
bachelor of engineering at Adelaide University, South 
Australia, and subsequently entered the works of Messrs. 
Siemens Schuckert at Berlin, and during the war was 
interned as a civil prisoner of war at Ruhleben. In-March, 
1920, Mr. Swift joined the electric traction department, of 
the Dick, Kerr works of the English Electric Company at 
Preston, and during the past sixteen years he has repre- 
sented the English Electric Company for 3} years in Japan 
in connection with contracts for electrification work on 
several Japanese railways, and for three years in South 
Africa in connection with the electrification of the Cape 


Miscellanea. 





Aw Empire Exhibition is to be held at Glasgow in the 
summer of 1938. 

It is announced that Sir John Jarvis has purchased the 
boiler shop and offices of Palmer’s works at Jarrow. He 
anticipates the beginning of a new metal-making industry 
under a German patent backed by British capital. 


Durie the four weeks ended September 12th there 
were fifty-nine fatal accidents at coal mines in this country. 
Nine of these accidents were on the surface, and of the 
fatalities und twenty-nine were through falls of 
ground, twelve through haulage accidents, and nine from 
other causes. 


Sratistics relating to the output of metalliferous 
mines in Great Britain for the quarter ending June 30th, 
1936, have been issued by the Mines Department. The 
outputs were as follows :—West Coast hematite, 213,572 
tons; Jurassic ironstones, 2,856,284 tons; Blackband 
and clay ironstone, 43,163 tons; other hematite and 
brown ore, &c., 50,057 tons. The number of persons 
employed in these mines at the end of the quarter was 8808. 


For use as an attraction at the 1937 Paris Exhibition 
what is said to be the largest electro-static generator is 
to be shown. Enclosed in an 82ft. diameter Faraday 

, 82ft. high, there will be installed two insulating 
eolumns, each 32ft. high, spaced about 10ft. apart, and 
surmounted by brass balls of 9ft. 10in. in diameter. 
Current will be generated by the friction of a band of 
rubberised cotton travelling at a speed of 91ft. per second. 
The sparks generated will be at a tension approaching 
5000 kV. The controls are to be installed in one of the 
spheres. 


A REpPoRT of the American Wood Preservers’ Association 
on creosoted pine poles, which is dealt with in Engineering 
News-Record, emphasises particularly the fact that decay 
is correlated only with the depth of radial penetration 
measured in inches and percentage of sapwood treated 
and is not definitely correlated with species of pine poles 
with the type of creosote used or with the climatic 
conditions encountered. Poles having creosote penetration 
of 2tin. and 85 per cent. of the sapwood thickness are 
practically immune from serious internal infection for 
many years, and in this group of poles, i ted over a 
large area, there were none that failed in lines up to twenty- 
six years in service. 


A COMPETITION for the design of small houses was 
recently promoted in Austria by the ‘‘ Novadom ” 
Research Bureau, and particulars of the “ Novadom ” 
method of building are given in the Builder in an article 
on the competition. The method, devised and invented 
by two Vienna scientists, consists in replacing mortar 
joints with petrified wood-wool slabs. In other respects 
the old type of brickwork wall remains unaltered—the 
bricks are placed one beside the other, face to face, without 
leaving spaces in between for the vertical joints. On the 
course formed in that manner a petrified wood-wool 
slab is laid. Then follows the next course, the next slab, 
and so forth. Laboratory experiments, coupled with 
practical tests, show that “statically high-grade brick 
bodies ” can be built dry and that the strength of the 
dry-built wall is not less than that of mortared brickwork 
made with the best cement. 


An English edition of the Universal Decimal Classifica- 
tion is in course of publication by a Joint Committee of 
the Association of Special. Libraries and Information 
Bureaux (ASLIB) and the British Society for International 
Bibliography, under the auspices of the Institut Inter- 
national de Documentation, and with the approval 
of the.Lake Placid Club Education Foundation of New 
York, *proprietors of the Dewey Decimal Classification. 
The Universal Decimal Classification is employed in 
thousands of institutions throughout the world for the 
classification of public and private archives, books, 
references to published articles in literature, and docu- 
ments and apparatus of all kinds. In spite of the handicap 
introduced by the lack of a complete English translation, 
it is employed very widely in Great Britain by libraries, 
research associations, and other bodies. Several special 
sections have been printed in English for domestic use ; 
these are concerned particularly with optics, pho phy, 
plant genetics, and meteorology. The complete English 
edition, which is being prepared under the supervision 
of an editorial board, will constitute the fourth 
international edition. Two complete French editions 
appeared in 1905 and 1927-33, and the publication of a 
complete German edition was begun in 1934. The English 
edition will a; in parts. The of the complete 
work, constituting six volumes, will be about £6. 


THE Department of Scientific and Industrial Research 
has issued a new and revised edition of a bulletin pub- 
lished some years on the properties of breeze and 
clinker aggregates methods for testing their soundness. 
The constituents likely to cause trouble in breeze and 
clinker have been found to be certain coals present in an 
unburnt or very slightly burnt condition. These coals 
are of certain definite types, and cause failure, owing to 
the swelling movements which they undergo in the con- 
crete. It is shown that the effect of any particular coal 
on a concrete can be predicted from its physical pro- 
perties. It has been general in the past, the bulletin 
states, to attribute the failure of breeze or clinker con- 
cretes to the presence of certain sulphur compounds. It 
was supposed that oxidation of these compounds occurred 
and was accom by a volume change which cracked 
the concrete. While it is true that failures can be so pro- 
duced, it is clear that, in practice, a failure is rarely due 
to such a cause, and that the presence of unburnt coals 
likely to lead to trouble is the cause of the failure. It 
may be noted, the bulletin continues, that while exposure 
to weather will in no way reduce the unsoundness of a 
breeze. or clinker concrete if due to the presence of unburnt 
coal, it will appreciably reduce any unsoundness due to 
sulphur compounds. In the case of pressed blocks of 
breeze or clinker made with lime or cement, a process of 
autoclaving or other steam treatment tends completely 
to eliminate any possible dangers due to sulphur com- 





Air and Water. 





Durinec the current year 80 million lire is to be spent 
on the construction of new and the extension of existing 
aerodromes in Italy. 


Own Saturday, October 3rd, the new German battleship 
‘* Scharnhorst ’’ was launched at Wilhelmshaven. The 
new warship is of 26,000 tons, and is over 700ft. long and 
about 100ft. broad. 


Durine September nine vessels totalling nearly 30,000 
tons were launched from Clyde yards. This brings the 
year’s output on the Clyde up to seventy-four ships, 
aggregating some 215,000 tons. 


Mr. E. Carey, clerk to the Sub-Committees of Classifica- 
tion of Lloyd’s Register of Shipping, will shortly retire 
from the Society’s service. He has held his present position 
since January, 1930, and has been in the Society’s service 
since 1887. 


Tue Imperial Airways eastbound air liner “ Athena ”’ 
caught fire at Delhi whilst one of the engines was being 
started on Tuesday, September 29th. The machine was 
destroyed, but no one was hurt and the greater part of the 
mails was saved. 

THe Leith Dock Commission has accepted tenders 
for the construction of new east and west breakwaters, 
the dredging of the proposed new harbour, and the 
reclamation of about 30 acres of land on the foreshore 
between Newhaven and Leith. 


THE new destroyer H.M.S. ‘“‘ Hunter,” built by Swan, 
Hunter and Wigham Richardson, recently passed her 
acceptance trials and has been handed over. The new 
ship has a displacement of about 1400 tons, and is pro- 
pelled by geared turbines of 34,000 S.H.P. ’ 


Durtine the week ended September 25th 1132 vessels, 
representing 1,101,422 net register tons, used the Port 
of London. Of these, 583 vessels (875,756 net register tons) 
were to and from Empire and foreign ports, and 549 
vessels (225,666 net register tons) were engaged in coast- 
wise traffic. 

Two new oil-electric-propelled ice-breakers are being 
built in Russia. The ships will be named the ‘“‘ Kirov ” 
and the “ Kuibyshev,”’ and have a displacement of 8330 
tons. Each ship will carry two aeroplanes for survey 
work, and will be equipped with laboratories for biological 
and deep-sea exploration work. 

Tue formal investigation into the circumstances attend- 
ing the loss of the s.s. “ Kentbrook,” which sailed from 
Plymouth on December 26th last, bound for Portsmouth, 
and of which nothing has since been heard, has been fixed 
for hearing at the Institution of Civil Engineers, Great 
George-street, Westminster, on October 21st, at 10.30 a.m. 


A PARCEL of drugs needed by a hospital was recently 
carried by air 10,000 miles from New York to Pretoria, 
South Africa, in twelve days. From New York to Berlin 
the parcel was carried by the airship ‘‘ Hindenburg.” 
There it was picked up by an air liner and taken to 
Croydon in time to catch the next Imperial Airways 
service to Africa. 

TuHE latest statistics given in the report on the progress 
of civil aviation recently issued by the Air Ministry show 
that the world’s route mileage of air transport was 278,000 
at the end of 1935, and during that year over 149 million 
miles were flown. The air route mileage for the various 
countries was as follows:—British Empire, 53,291; 
United States, 52,461 ; France, 24,451 ; Germany, 22,291 ; 
Netherlands, 12,898. 


Forty-stx machines have been entered for the South 
Australian Centenary air race. There are two sections 
in-the race, one, a handicap race on December 16th, and 
the second, a speed race on December 18th, both starting 
at Brisbane and finishing on December 18th at Adelaide, 
an approximate distance of 1500 miles. The entries 
include two German machines, six American, two 
Australian, and thirty British machines. 


A BririsH air transport record has been set up by an 
Imperial Airways machine, which covered 2070 miles in 
one day. The recent outward journey of the air liner 
‘“* Danae,” on the London—Marseilles—Brindisi route, was 
delayed overnight by bad weather at Marseilles. The 
following morning the machine was flown to Brindisi, 
where a load of mails was picked up and the machine 
arrived back at Croydon before midnight. The 2070 
miles were covered in eighteen hours, with five halts for 
refuelling and freight service. 


AN international commission is studying the feasibility 
of a deep-water route between the St. Lawrence and 
Hudson rivers to link up the harbours of Montreal and 
New York. Shallow-draught vessels are at present able 
to.travel from Montreal to New York by way of the St. 
Lawrence, Richelieu River, Lake Champlain, and the 
Hudson River, and the commission has to consider 
whether the commerce between the two countries would 
justify increasing the depths in the canals to 20ft. or 
25ft, The Canadian Engineer says that. the construction 
of & proposed shortened route would lessen the distance 
between the two cities by over 1200 miles, and lengthen 
the navigation season of the Port of Montreal by thirty 
days. 

In his presidential address to the Institution of Engi- 
neers and Shipbuilders in Scotland, Professor P. A. 
Hillhouse said that by the speed-length ratio the “‘ Queen 
Mary ” and the ‘‘ Normandie ” were not very fast ships ; 
30 knots on 1000ft. gave a speed-length ratio of 0-95. 
Cross-Channel steamers, although having less speed, had 
much higher speed-length ratios, and as far as he knew 
the record in that respect was held by the turbine steamer 
“ Paris,” built by Wm. Denny and Brothers, which 
had attained a speed of 25 knots on a length slightly under 
300ft., giving a speed-length ratio of 1-44. To have the 
same performance factor as the “ Queen Mary” that 
small vessel need only travel at about 16} knots, whereas 
to equal the “‘ Paris ” in that respect the ‘‘ Queen Mary ” 
would require to travel at no less than 45} nautical miles 
per hour. A 324ft. destroyer at 36 knots had a speed- 
length ratio of 2-0, while for Gar Wood's 38ft. “ Miss 





pounds. It is without effect in reducing unsoundness 





Town-Simonstown line of the South African Railways. 





due to dangerous coals. 





America ” at 108 knots the corresponding figure was 17-5. 
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WARSHIP RECONSTRUCTION. 


Sipe by side with the large programmes of 
naval shipbuilding now being executed in this 
country and abroad, a great deal of reconstruction 
work is being done on British and foreign warships. 
In normal circumstances, it may be true, as the 
late Fred T. Jane stoutly maintained, that ‘‘ recon- 
struction never pays.” To-day, however, con- 
ditions in the naval world are to some extent 
abnormal, and the expenditure of large sums of 
money on patching up old material has been forced 
upon the leading admiralties. This is, of course, 
the inevitable sequel to the battleship ‘‘ holiday ” 
which was proclaimed with great ¢éclat at the 
Washington Conference of 1921-22, and sub- 
sequently prolonged for a further period of six 
years by the London Conference of 1930. As a 
result of this fourteen years’ truce in construction 
the Treaty battle fleets have remained in statu quo 
for that period, the only newcomers being H.M. 
Ships ‘“‘Nelson’’ and “ Rodney,” which were 
built under a special provision of the Washington 
Treaty. Since the passage of time takes toll of 
material as well as of man, ships that were in 
their prime when the “holiday ” began are now 
suffering from the common effects of old age. It 
has therefore been found necessary in many cases 
to adopt a drastic process of rejuvenation as the 
alternative to sending these vessels to the ship- 
breaker. 

It is difficult to form an exact estimate of the 
aggregate sum which the leading naval Powers 
have spent on battleship modernisation during 
recent years, but it is probably not less than 
£50,000,000, a figure that would cover the cost 
of seven or eight new capital ships comparable 
to the “Nelson” or the “Hood.” The most 
lavish expenditure on this work has been incurred 
by the United States. Up to the present date 
twelve out of the fifteen U.S. capital ships have 
been, or are being, completely modernised at 
what is understood to be an average cost of 
£2,500,000. In some cases this refit has included 
an entirely new machinery plant, while in every 
ship so far treated the internal lay-out and super- 








structure has been drastically remodelled, turret 
guns have been remounted to permit of an increased 
angle of elevation, and the secondary batteries 
strengthened by the addition of anti-aircraft 
guns. Finally, nearly every ship is provided with 
two catapults and accommodation for three sea- 
planes. It is particularly interesting to note that 
all torpedo tubes have been removed from the 
reconstructed ships on the grounds of their 
dubious utility and the inordinate space they 
occupy. For many years THE ENGINEER has 
urged the suppression of torpedo armament in 
large warships, and it is gratifying that one of 
the leading navies of the world should have given 
effect to this view. During the refit of the “ New 
Mexico” she received a new geared turbine 
propelling plant in place of the turbo-electrical 
installation originally fitted, and in consequence 
of the change her speed is reported to have increased 
from 21} knots to nearly 23. As five of the 
later type battleships are also equipped with 
turbo-electric drive, it will be interesting to see 
whether this plant is to be retained or superseded 
by geared turbines. That the turbo-electric drive 
is not considered free of shortcomings is indicated 
by the reported decision of the Navy Department 
to install geared turbines in the two battleships 
which are to be laid down next year. Thanks to 
the thorough-going reconstruction to which it 
has been subjected, the U.S. battleship force may 
now be regarded as the most modern and powerful 
in the world, in view of which fact the money thus 
spent must be considered a sound investment. 
Of the fifteen capital ships of the Royal Navy, 
only two, the “ Warspite” and “ Malaya,” have 
so far undergone reconstruction on a_ scale 
approaching American practice. Neither is yet 
complete, but the “* Warspite ’ is expected to 
recommission next year after spending at least 
three years in dockyard hands. Those who 
have seen this ship in the dock at Portsmouth 
do not need to be told how thoroughly she has 
been rebuilt, and there is good reason to hope 
that she will eventually emerge as one of the 
strongest units of the Battle Fleet. The work 
will have cost over £1,250,000, and when this is 
added to the £1,000,000 absorbed by her first 
refit some ten years ago, the total will be almost 
equal to her first cost, namely, £2,524,148. As 
the remaining ships of the “ Queen Elizabeth ” 
class are all to be similarly reconstructed, together 
with the five ‘ Royal Sovereigns,” the rejuvena- 
tion of these ten ships will account for at least 
£13,000,000. The battle cruiser “ Repulse ” 
completed last spring a 34-year refit which cost 
£1,377,748, and has considerably altered her 
appearance. It is understood that her protection, 
especially against overhead attack, has been 
much improved, while the anti-aircraft armament 
has been raised from four 4in. guns to eight, the 
additional weapons being twin-mounted in 
armoured, gasproof turrets. Immediately abaft 
the second funnel the superstructure has been cut 
away to make room for a hangar and catapult. 
In her new incarnation the “ Repulse” carries 
four seaplanes, and is the first British capital ship 
to have such a large contingent of aircraft. Her 
sister vessel, the ““ Renown,” is about to be paid 
off into dockyard control for an equally extensive 
refit. This will include a new set of geared turbine 
machinery in place of the original direct-drive 
turbine plant, and it is anticipated that when the 
ship rejoins the Fleet her speed will have been 
restored to 30 knots. Battleships are not the 
only vessels now undergoing reconstruction. The 
cruiser ‘‘ Cumberland,” belonging to the first 
10,000-ton “County” group, has already been 
extensively refitted, and her four sisters are to 
be similarly treated in rotation. In this case, 
however, the expensive process of partial rebuilding 
has been forced upon the Admiralty, not by the 
ravages of time, but by defects in the original 
design. Ever since their completion in 1928 these 
ships, and, indeed, the whole “ County ” class of 
thirteen units, have been severely criticised by 
naval officers on many grounds, but principally 
on account of the enormous area of defenceless 
target they present to every form of attack. 
Further, they are notoriously lively in a seaway 
and it was partially to remedy these defects 
that the present reconstruction of the class was 
decided upon. It involves, inter alia, the razing 
of the upper deck abaft the fourth gun turret, 
so that the type is no longer flush-decked. Cabin 
accommodation has been much reduced thereby, 
but that is a small price to pay for improved 
seaworthiness and reduced target area. As in 
the case of the “ Repulse,” the anti-aircraft 
armament has been increased to eight 4in. guns, 











and the aircraft equipment from one seaplane to 

three. Japan, France, and Italy are one and all 
engaged in battleship reconstruction, but it has 
remained for the last-named Power to carry this 
process to record lengths. For several years now 
the Italian battleships “Cavour ” and “ Cesare ” 
have been undergoing modernisation, and when 
they re-emerge early next year they will be 
entirely transformed. When completed just before 
the war they were ships of about 22,500 tons 
displacement, with Parsons turbines of 24,000 H.P. 
and Babcock and Wilcox boilers, coal-fired, but 
fitted with oil sprays, the contract speed being 
214 knots. The main armament then consisted 
of thirteen 12in. guns, and there was a secondary 
battery of eighteen 4-7in. As reconstructed the 
ships displace 25,000 tons and are fitted with 
Belluzzo turbines taking steam from eight oil- 
fired boilers working at high pressure. The esti- 
mated output is 75,000 H.P., and the speed 27 
knots. Such an increase in speed due to recon- 
struction is, we believe, unprecedented, and it is 
evident that the structure of the ships must have 
been reinforced to withstand the stresses set up 
by the new machinery, which develops more than 
three times as much power as the original plant. 
The new main armament comprises ten 12-6in. 
guns, a calibre not previously heard of, associated 
with a secondary battery of twelve 4-7in. quick- 
firers, eight 3-9in. A.A., and twenty light auto- 
matic pieces, also for high-angle fire. The 
behaviour of these completely reconstructed 
battleships, and particularly their steaming per- 
formances, will be observed with interest; but 
in view of the reputation which Italian engineering 
enjoys, there is no reason to doubt the success 
of this singularly bold experiment in ship 
rejuvenation. 

It is clear from Ministerial statements that 
one of the main reasons for this extensive and 
costly programme of British battleship modernisa- 
tion—and, no doubt, it is true of foreign ships as 
well—is the necessity of countering the menace 
of air attack. In the case of old battleships this 
form of defence must be largely improvised, though 
it should not be forgotten that the horizontal 
armour protection originally provided as a safe- 
guard against plunging fire would equally serve 
the purpose of keeping out bombs discharged 
from aircraft. The widely held notion that any 
existing battleship must fall an easy prey to 
air attack is, of course, exaggerated, and was 
rightly deprecated by the former First Lord, 
Lord Monsell, in a speech made last year. “ Few 
people realise,” he said, “the great defensive 
power which even our old battleships have to-day 
against air attack.” He went on to predict that 
the battleship of the future would be “ a veritable 
fortress of defence,” concluding with the assurance 
that “ battleships—not necessarily big ones—will 
remain the pivot upon which all our ships will 
perform their historic function.” 


The Paris Motor Car Show. 


MANUFACTURERS of motor cars in France are 
turning over a page of industrial history which 
began with romance and prosperity and continues 
with an account of a struggle to keep the industry 
afloat. It is the usual story of new industries 
expanding rapidly with a world monopoly that 
ceases when other countries enter the lists. 
Competition has made the motor car what it is, 
and French makers would probably still be left 
with a fair share of world trade if they had not been 
cut off by the economic upheaval from markets 
that were taking one-half of their production. The 
change to new and less favourable conditions was 
too sudden for a mass producing industry. Makers 
fought with their backs to the wall, turning out 
new models of cars at cut prices and loading them- 
selves with overhead charges in a competitive 
effort to recover foreign business, until they 
succumbed one after the other and the industry 
underwent amalgamations and _ reconstructions 
that left it in fewer hands. Makers now find that 
the situation requires a more purely commercial 
organisation than hitherto. Economy in manu- 
facture, co-operation in limiting the number of 
models produced by each firm, and insurance that 
there shall be no change in types over a period of 
years are regarded as essential. A comprehensive 
plan on these lines has been prepared for the future 
conduct of the industry. Whether that plan can 
be carried out or not, it presents a policy which 
may guide makers on the best course to meet a 
new situation at home and in foreign markets. 
This change is observable in French exhibits at the 


.Paris Show, which closes on Sunday next, where 


there is an obvious stabilisation in mechanical 
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design, while improvements and refinements that 
add to comfort, safety, convenience, and economy 
give more real value than competitive innovations 
which formerly appeared and disappeared from 
one season to another. The French industry is 
settling down to a new phase of prudent develop- 
ment and expansion. That phase is for the moment 
rendered somewhat nebulous by the franc devalua- 
tion so far as the home market is concerned, but 
the prospect of recovering some of the lost foreign 
trade has become more favourable now that the 
French Government has inaugurated a fiscal policy 
calculated to encourage a resumption of foreign 
exchanges. 

The concentration of the French industry is 
observable in the larger space available to foreign 
makers, whilst a comparison between French and 
foreign exhibits shows that the former is settling 
down to a stabilisation which is allied to that of the 
British. While in its general lines the motor car 
will remain as it is, improvements will continue to 
be made to it with the use of new alloys and mate- 
rials that provide for a reduction of weight. 
Cylinder heads of aluminium alloy are frequently 
employed on account of their higher heat radiation 
for the prevention of premature ignition, and frames 
built up of large square section tubes electrically 
welded provide a light and rigid combination. Few 
of the devices for securing automaticity in the 
driving of cars have survived. There appear to be 
only three firms in the Show employing automatic 
gear changing, and two of them fit such devices only 
to customers’ requirements. The silent constant 
mesh gears have been so far improved that there 
is opposition to the replacement of them by auto- 
matic gear changing when the aim of makers is to 
keep prices from rising. More attention is being 
paid to braking efficiency and in the springing of 
frames, the combination of leaf and helical springs, 
dashpots and shock absorbers is extremely varied 
and generally satisfactory. With so many possible 
combinations an absorption of road shocks is 
obtained satisfactorily under fairly wide variations 
of load. There is no indication of any probable 
departure from the normal type of chassis. The 
front wheel drive has failed to make further head- 
way in France, and while such cars are still being 
built by the two reconstructed firms that went into 
liquidation, other makers who introduced cars of 
that type have withdrawn them. There is a German 
car with front wheel drive for which remarkable 
claims are made. It has a two-cylinder engine of 
the two-cycle type geared down on the front axle, 
and if the information given of the power developed 





and the weight of the car can be relied upon, the 
system is worth investigation. A Czechoslovakian 
car, has an eight-cylinder engine at the rear. 
German and other firms in Central Europe appa- 
rently continue to work upon old ideas that may 
be technically sound, though depending for their 
commercial realisation upon how users will accept 
them, but after their long experience with such 
innovations French makers have decided to concern 
themselves with what they know the public wants. 
One of its requirements is agreeable coachwork 
which can be produced in any form with the now 
almost universal pressed steel bodies. The popular 
demand is for streamline bodies, but this effect is 
often produced by methods that are purely 
illusory. The idea is to give more attractive lines 
to cars. In this respect coachwork has made 
notable progress. 

The high cost of petrol in France renders it 
necessary to design engines for the lowest con- 
sumption, and the idea of high-speed heavy oil 
engines for touring cars has long been entertained, 
though the general substitution of gas oil for petrol 
would inevitably have a marked effect upon the 
price of the heavier fuel, even if it were possible to 
maintain supplies. Nevertheless, Peugeot shows 
a four-cycle high-speed oil injection engine which, 
it is affirmed, may possibly in time be adaptable 
to touring cars. At present it is used on light com- 
mercial vehicles. Its essential feature is a small 
spherical steel combustion chamber inserted in the 
cylinder head on a level with the top of the cylinder 
and opening directly into it. A plug with a metal 
filament in the spherical chamber is heated for 
starting cold. The cylinders have a 78 mm. bore 
and 120mm. stroke, and the compression is 
exceptionally high. The engine develops 50 H.P. 
at 3250 r.p.m., and can be regulated down 
to 300 r.p.m., the combustion being complete 
at all speeds. The weight of the engine is 10 lb. per 
H.P. While the compression-ignition engine has 
made good progress in France, there are not suffi- 
cient reliable engines for heavy lorries, and four 
French lorry builders, at least, exhibiting at the 
Show are using engines built under an English 
licence. The Show is completely international with 
all countries represented in greater force than 
usual. An inspection of the exhibits left us with 
the impression that makers in each country are 
sufficiently sure of their own market to benefit from 
a free interchange of cars which would enable them 
to sell more of their production abroad, while this 
closer international association would assist in the 
progress of automobile engineering. 








Recent Development of Locomotive 
Design. 


By W. A. STANIER, C.M.E., L.M.S. Railway.* 


I HAVE chosen for my address the development of 
the locomotive design during recent years, because 
to locomotive men, during the last five years, the 
improvement in trade and the development of other 
means of transport have resulted in a general speeding- 
up on the railways, and there has been a desire to 
show that the steam locomotive was not only capable 
of running heavy trains at a good average speed, but, 
given a suitable load, could make as good a showing 
as the new light trains with internal combustion 
engine power units. In addition, there has been a 
general desire to increase the average speed of all 
trains, with the need of a greater number of fast goods 
trains. These requirements have been met in all 
countries, and locomotive engineers have made much 
progress in developing types of locomotives to meet 
the conditions. 

Up to the present the general practice is to design 
locomotives on conventional lines. The boilers have 
usually been designed for a working pressure of 300 Ib. 
per square inch or under, but there has been a marked 
increase in fire-box volume, grate area, and an 
improvement in tube ratios. The engines have had 
cylinders designed with better steam passages and 
larger steam pipes, and the valve gear has been 
arranged with longer valve travel. 

In this country, my old chief, the late Mr. Church- 
ward, commenced building engines with long valve 
travel and large steam passages in 1900, when engine 
“No. 100” was built on the G.W.R., and for many 
years the G.W.R. engines were noted for their free 
running and capacity for speed and work. Even now 
some of his engines run the “Cheltenham Flyer,” 
which has had a very long reputation for high speed 
between Swindon and London. 

[The President then threw on the screen slides of a 

* Institution of Locomotive Engineers, Address by President, 
1936. Abridged. 








number of engines and said a few words about each. 
Much fuller particulars are given in numerous 
appendices to the address. ] 

Last year, the L.M.S. Railway in coliaboration with 
Metropolitan-Vickers built a locomotive fitted with 
Ljungstrém type of non-condensing turbine, similar 
to one that was already running on the Grangesberg- 
Oxelosunds Railway in Sweden. The engine in Sweden 
was a 2-8-0 for working heavy iron ore trains, 
whereas the L.M.S. engine is a 4-6-2 for heavy and 
fast passenger trains. The turbine engine has been 
working regularly between Euston and Liverpool and 
back for twelve months, and has worked trains to 
Glasgow and back, and apart from a little trouble 
with the reverse turbine which has been put right has 
worked most successfully. Whether it will attain the 
expected results as far as economies are concerned 
remains to be seen. 

This engine is the first in this country to be fitted 
with roller bearings to all axles. 

A turbine is ideal for continuous working, but 
whether it will work efficiently under the variable 
conditions called for by ordinary train working can 
only be ascertained by actual test. It may easily be 
that one or two station stops or checks will upset all 
the economies obtained in running. 

The reciprocating engine is eminently suited to 
meet the varying conditions met with in ordinary 
train working. The simplicity and flexibility of the 
ordinary reciprocating locomotive combined with the 
fact that its intrinsic characteristic, as represented by 
the tractive effort speed curve, is exactly what it 
should be for railway work. It has a high value for a 
wide range of slow speeds when it is required for 
starting trains and falls away at high speeds, when a 
high tractive effort is not required. This character- 
istic is the result of the expensive properties of steam 
and of direct drive, unobtainable without complica- 





tion from any other form of power, and makes the 
steam locomotive almost unassailable against the 
progress of time and its competitors. 


VALVE GEARS. 


Walschaerts’ valve gear, introduced in 1844, holds 
its own after many years’ service, and has the inherent 
advantage that any lost motion in the parts is reduced 
at the valve itself. It is simple to maintain and can 
be arranged on the outside of an engine, so that it is 
very accessible. In the latest arrangement on the 
4-6-2 engines of the L.M.S, all the motion pins have 
needle roller bearings, except the return crank, which 
has a radial ball bearing. This arrangement is 
expected practically to eliminate wear in the joints of 
the gear, and only requires greasing once a month and 
so reduces attention by the engine crew. 

Every effort should be made to reduce the weight, 
particularly of the piston valves themselves, and to 
this end aluminium heads have been tried, but were 
not altogether successful owing to the grooves in the 
heads becoming wider. 

Poppet valves operated by cams either through 
Walschaerts’ gear or through a rotary gear drive have 
been developed and have the advantage of lightness 
of valves, and on some railways are found to have 
advantages over piston valves. 

BOILERS. 


In England, locomotive boilers are still of the con- 
ventional design, and the highest pressure is 250 lb. 
per square inch. A great deal of investigation of the 
boiler proportions has been carried out, and there has 
been a greater tendency to build boilers with larger 
grate areas and bigger fire-boxes. Unfortunately, the 
English load gauge restricts the size both of boiler 
and engine design. A width of 8ft. 9in. over cylinders 
and 13ft. 3in. high limits the proportions, and the 
weights on axles limit the weights of the various parts 
to much more modest dimensions than many engines 
on the Continent and in America. 

In America many engines are running with water- 
tube fire-boxes, and notworthy examples are the 
Delaware and Hudson engines, which have, in effect, 
a water-tube boiler joined to an ordinary boiler barrel, 
and the Baltimore and Ohio Railroad has a number of 
engines fitted with a water-tube fire-box designed by 
the chief of motive power, Colonel George Emerson, 
which has a water-tube wall on each side of the 
fire-box. Both types are said to be free steaming 
boilers, and are working at 350 1b. per square inch 
or over. These fire-boxes are made possible by the 
more generous dimensions of the U.S. load gauge. 

The following features deserve particular attention : 

(1) The grate area should be of sufficient size to 
ensure an average rate of combustion of about 50 lb. 
of coal per square foot of grate per hour. 

(2) There should be ample fire-box volume to 
ensure combustion before the gases enter the tubes. 

(3) Ample free area for both the superheater flue 
tubes and boiler tubes and a suitable ratio for the 
superheated steam required without prejudicing the 
steaming properties of the boiler. 

(4) A suitable evaporating heating surface and 
proportion of length to bore of tubes, so that the 
passage of gases is not unduly retarded through the 
tubes. 

(5) Good air space through the grate; many 
modern grates have from 48 to 54 per cent. air 
space to grate area. 

(6) Design of smoke-box arrangement. 

From a close examination of modern boiler design, 
particulars of the boiler proportions are very inter- 
esting. 

Faitly wide differences may be noted which indicate 
that within certain limits, the steaming and efficiency 
of a boiler will be quite satisfactory, and this fact 
is a great help when it is realised that very often the 
design has to be modified to meet other important 
features. 

To enable boilers of the largest possible size to be 
built, it is necessary sometimes to use higher tensile 
steel plates than are normally used, and a number of 
railways have built boilers using a steel containing 
about 2 per cent. of nickel, with the following analysis : 

Per cent. 
2 to 0-25 
0-15 
to 0- 


Carbon . 
Silicon , 
Manganese 
Sulphur 
Phosphorus 
Nickel ‘ 


0- 
0- 
0- 
0- 
0- 
l- 


1 
5 
04 
04 
Lye eRe 75 to § 
Physical Tests, 
Tensile, tons per square inch 
Yield, tons per square inch ... 
Elongation, percent. ... ... 22 to 24 
Reduction of area, per cent. 50 

This material enables a reduction to be made in the 
thickness of plates used in the design of the boiler, 
which result in a net reduction in weight of boiler 
having about 29-30 square feet of grate area, of 20 cwt. 
and a further reduction of 6 cwt. is obtained by using 
high-tensile longitudinal and roof stays, a total 
decrease of 1 ton 6 cwt. No difficulty is experienced 
in flanging this material, and no detriment can be dis- 
covered as the result of electric arc welding certain 
parts, provided suitable electrodes are used. — 

The practice of electric arc welding on boilers has 
not developed very far in England, although steady 
progress is being made. Up to the present no chief 
mechanical engineer has had courage to weld all the 
seams on a locomotive boiler, although in America 
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it is quite usual for the steel fire-box plates to be 


The line of approach indicated is to find a means so 


welded and not riveted. There is a fruitful field for | that considerably more brake power can be applied 


research, as by eliminating rivets and lapped seams, 


weight can be saved and sources of weakness removed, 
On the Continent a great deal of experimental work 


has been carried out in connection with boilers of the 


Velox and La Mont type. 


The Velox boiler has been developed by the Brown | 
Boveri Company, and advantages are claimed for this 


steam generator on account of the small space required, 
its exceptionally light weight, rapidity in raising 
steam, and general adaptability to service require- 
ments. The P.L.M. Company has under considera- 
tion the conversion of a 4—6—0 locomotive to this type 
of steam unit, The La Mont steam generator is also 
of the water-tube type steam unit, and, roughly 
speaking, it is claimed that to give the same output 


as @ conventional type of locomotive boiler, the La 


Mont type would be about half the weight. 

Both of these water-tube boilers have a very high 
rate of steam ‘production, and one of the most 
important auxiliaries is the provision of a pump 
to ensure that satisfactory circulation is maintained. 

It may be that the future high-speed locomotive 
will depart from the simple type originated by George 
Stephenson, and we shall have a super steam-raising 
unit supplying high-pressure steam to a small totally 
enclosed multi-cylinder high-speed engine on the 
lines of the Doble or the Swiss Locomotive Company’s 
engine which was tried a few years ago. One of the 
factors n for the success of such a machine 
would probably be a good water supply, 

On the L.M.S. in recent years, an endeavour has 
been made to improve the quality of the water supplied 
to the locomotives. A large number of water softeners 
have been installed, and are now being brought into 
service. The introduction of water softening in bulk 
has its inherent troubles. Many of the waters to be 
dealt with have a considerable permanent hardness, 
and this necessitates the addition of soda to remove 
this very undesirable feature, resulting in a softened 
water of an alkaline character, which invariably sets 
up a condition in the boiler causing priming. To avoid 
the high concentration of priming salts, it is necessary 
to blow the boiler down frequently, or, alternatively, 
to fit every boiler with a continuous blow-down, so 
that the concentration of priming salts in solution does 
not exceed 180 grains per gallon. This means con- 
tinuously discharging about 2 gallons of water per 
minute all the time an engine is working. 

This system has been introduced very largely in 
America, and the L.M.S. Railway is now engaged in 
fitting a continuous blow-down on all engines, so 
that the fullest advantage can be taken of water 
softened down to zero hardness. It has been proved 
that unless zero hardness is provided, most of the 
advantage of water softening is lost, due to corrosion, 
priming, and other troubles. 


HiGH SPEED. 


Having briefly reviewed some of the factors con- 
nected with locomotive design, how does high speed 
affect railway working ? 

By careful design and suitable loading, the problem 
of high speed is not insurmountable, but, combined 
with it, is the problem of stopping distance. A traincon- 
sisting of seven coaches with an engine having a total 
weight of about 365 tons will require something like 
1700 yards before it will come to a stand from 90 miles 
an hour on the level; this with a full application of 
the brake; and as the distant signal is usually not 
more than 1200 yards in the rear of the home signal, 
high speed postulates a new set of running conditions. 

In America many railways are equipped with an 
elaborate system of automatic train control and cab- 
signalling apparatus. In England the G.W.R. is 
equipped on all its main lines with automatic train 
control of a simple form, which depends on a plunger 
on the engine being raised by a ramp in the track to 
operate an audible and visible signal, and if the distant 
signal is on, the brake is partially applied at the 
distant signal. The L.M.S. are experimenting with 
an automatic signal of the Hudd type, #.e., a magnet 
in the track operates an armature on the engine 
receiver unit, which, through a relay, sounds a horn, 
and partially applies the brake. Whether any of these 
systems will help to speed up train working remains 
to be seen, but even with these devices functioning 
with the utmost reliability, the problem of the 
distance required for making a stop still remains. 

The power brake as at present applied to the loco- 
motive and coaching stock is of necessity limited to 
the amount that can be applied at slow speeds to 
avoid skidding the wheels, so that at high speeds it 
has very limited effect. 

Fig. 1 shows the results obtained by a series of tests 
with modern rolling stock on trains of seven and 
fourteen coaches, using the ordinary vacuum brake 
and again with each brake cylinder fitted with a direct 
acting valve, so that air is admitted directly to the 
brake cylinder when a slight reduction of vacuum 
takes place in the brake pipe. A further test was made 
when the direct-action valves were arranged to open 
electrically by means of a switch on the driver’s 
brake handle, but this means wiring the train with an 
electric circuit, and the results showed little improve- 
ment to the ordinary vacuum operated D.A. valve. 

The effect of a large engine with a light train should 
be noted, as the stopping distance clearly indicates 
that the large percentage weight of the engine 


above, say, 50 m.p.h., and then for the power to be 
gradually reduced. 


TRAIN RESISTANCE. 


| Fig. 2has been prepared toshow the wide variation in 
tractive resistance obtained with different types of rail- 
way vehicles, from open four-wheeled freight wagons 
to streamlined passenger carriages fitted with roller 
bearings. The curves A, B, D, E, and H are plotted 
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posed of carriages of weights 30 tons to 40 tons 
respectively. 

From these and other tests a general formula was 
obtained, and by substituting for 25-ton carriages the 
curve D was plotted. This curve is comparable with 
that of Aspinall and agrees very closely with it. 

Curve F is the Baldwin Locomotive Works formula, 
which does not agree with the other curves. 

Curve G gives the results of dynamometer car tests 















































22 
S 
18\— cone 
| 
gowide t ob. 
> ee 
E | 
= 10 : 
g | 
t 
6 
0 
ape 
| 
me 
0 20 
“The Enaumecn Speed. M.P.H ® 
KEY. 


Curve A.—12-ton open wagons, empty, tare 7 tons, based on 
G.LP. tests. 
R=4-6+ 0-0049 V+0-00527 V*. 
Curve B.—22-ton G.I.P. open wagons with load of 10 tons 
and tare weight 10 tons. 
R=3-30+ 0-0140 V+ 0-00185 V*. 









































_ Emergency Application of the Brak 
Weight in tons of % 
Description of train. Engine Curve 
and |Coaches| Train. 
tender. | 
1 
“* Royal Scot ’’ locomotive : 
(4-6-0, three-cylinder) | | 
Seven coaches, standard ) | 
brake gear ... 127 226 353 | | 
Seven coaches, direct admis- | } 
sion valves ... 127 206 333 | | rN 
“ Princess Royal ” locomotive ea 
(4-6-2, four-cylinder) ' 
Fourteen coaches, direct ad-| 
mission valves... ...| 159 407 566 [5 
Beto el ET Ba a Ss cee See iy i 
” Roy al Scot "’ locomotive : 
Fourteen coaches, standard } 
brake gear ... 127 406 533 | | 
** Princess Royal’’ locomotive : | 
Fourteen coaches, standard) | 
brake gear ... ... ...| 159 416 575 B 
Seven coaches, standard| r 
brake gear ... ... ...| 159 226 385 | | 
Seven coaches, direct admis-| | 
sion valves as «sp SO 206 365 | 
Fourteen coaches* ... ve] 159 407 566 |) 
Minimum stopping distance any train with standard 
brake gear ... .. : , : ni Cc 
| 
| Brake pasamntage of 
Description of train. ine Curve 
—_ Coaches| Train. 
tender. 
** Royal Scot ’’ locomotive : 
(4-6-0, three-cylinder) 
Seven —— standard 
brake ‘ 52-9 80-5 | 72-75 
Seven coaches, eee admis. 
sion valves .. 52-9 76-0 | 70-0 A 
** Princess Royal ” locomotive : 
(4-6-2, four-cylinder) | 
Fourteen coaches, direct ad- | 
mission valves ---| 63-77 | 77-7 | %-1 |J 
** Royal Scot " locomotive : 
Fourteen coaches, standard > 
brake gear .. 52-9 78-0 | 73-3 | | 
“* Princess Royal ” locomotive : 
Fourteen coaches, stan 
brake gear «- ees} 53-77 | 75-3 | 69-4 B 
Seven tandard 
brake 53-77 | 80-5 | 69-5 
Seven eet admis- 
sion valves ... ... 53-77 | 76-0 | 66-8 
Fourteen coaches* -| 63-77 | 77-5 | 72-1 
ges ti porrng ¢ distance atin train with standard 
Cc 








* Seven coaches standard brake gear; seven coaches direct 
admission valves. 





FiG. 1—STOPPING DISTANCES 


from formulz given in a report of experiments recently 
carried out on the Great Indian Peninsular Railway.t+ 
Curve A represents the highest resistance met with, 
that of four-wheel open wagons empty. It is calcu- 
lated for vehicles weighing 7 tons each, which is the 
approximate tare weight of a 12-ton wagon. Curve B 
was from an actual test on the G.I.P. Railway with 
22-ton capacity four-wheel open wagons, loaded with 
10 tons and having a tare weight of 10 tons. 

Aspinall’s resistance curve for a train of fifteen 
eight-wheel carriages and one dynamometer car is 
shown as curve C. The weight of each carriage was 
probably about 25 tons and the total weight of train, 
exclusive of the locomotive, about 400 tons. 

Curves E and H were from actual tests carried out 
on the G.I.P. Railway with trains of 400 tons com- 











influences the stopping distances. 








+ Reported in Tum Enoinner, June 21st, 1935. 





Curve C.—Aspinall’s curve for fifteen eight-wheel carriages 
and one dynamometer car. 
>.F v4 
eae ee 
Curve D.—25-ton passenger carriages based on G.I.P. tests. 
R=3-2+0-047 V+0-00235 V*. 
Curve E.—30-ton passenger carriages from G.I.P. tests. 


R=3-2+0-0375 V+ 0-00205 V?. 
Curve F .—Baldwin Locomotive Works. 
-56V 
R=3-364+ 256% 


Curve G.—Dynamometer car tests, L.M.S. 
R— 4(V+-12) Vee 
“V+4-5 ' 322 
Curve H.—40-ton passenger carriages from G.I.P. tests. 
R=3-2+0-0239 V+0-00161 V*. 
Curve J.1.—48-ton P.L.M. unstreamlined carriages. 
R=2-24+0-006 V+0-00172 V?. 
Curve J.2.—48-ton P.L.M. streamlined carriages hauled by 
unstreamlined locomotive. 
R=2-24+ 0-006 V+0-00148 V?. 
Curve J.3.—48-ton P.L.M. streamlined carriages hauled by 
streamlined locomotive. 
R=2-24+0-006 V+0-0012 V?. 








FIG. 2—TRAIN RESISTANCE 


carried out on the London, Midland and Scottish 
Railway with modern passenger stock. 

Curves J.1, J.2, and J.3 are plotted from formule 
obtained by the P.L.M. Railway for 48-ton carriages 
running on roller bearings. 

J.1 gives the resistance of an unstreamlined 
train. 

J.2 gives the resistance of a streamlined train 
hauled by an unstreamlined locomotive. 

J.3 of a streamlined train hauled by a stream- 
lined locomotive (all exclusive of locomotive). 
This last curve is considered to represent the lowest 

resistance obtainable. 


LOCOMOTIVE AND TRAIN RESISTANCE CURVES, 
L.M.S. 

Sir John Aspinall’s published results about 1902 
have been regarded as a very safe basis to use for 
many years. Fig. 3 illustrates the results of a new 
series of tests which have been made with a later 
design of dynamometer car which was built at 
Horwich in 1912, and the trains were made up with 
modern coaching stock. 


STREAMLINING. 
A great deal has been heard about the advantages 


of streamlining and undoubtedly against a head wind 
there must be a considerable saving in power if the 
locomotive and coaches are properly 
Wind tunnel tests have shown this, and a paper is 
being read this session by Mr. Johansen before the 
Institution of Mechanical Engineers giving some 
particulars of a research that was carried out for the 
L. and N.E. and L.M.S. railways. 


streamlined. 


Winp RESISTANCE AND SPEED CURVE. 
Streamlining has no material advantage at speeds 


under 60 m.p.h., but it does give increasing advantage 
above that speed. 


The important point with regard to wind resistance 


is that it increases in proportion to the square of 
the speed of the train. 
resistance of a train running at 80 m.p.h. on a art 
day is four times as great as it is at 40 m.p.h., 


This means that the air 
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sixteen times as great when the train is travelling at 
only 20 m.p.h. 

Streamlining may be something like that blessed 
word ‘‘ Mesopotamia ” to the old lady. At any rate, 
it has good publicity value. 

{The President then illustrated locomotives of 
modern types which have been streamlined to meet 
high-speed running conditions. ] 


ROLLER BEARINGS. 


A great many countries are fitting roller bearings 
to the carriage stock and one or two locomotives 
have also been fitted as already mentioned—the 
L.M.S. Metropolitan-Vickers ‘ Lysholm Turbomo- 
tive ’ is the first in this country. It is questionable 
whether the advantages gained justify the increased 
capital cost. 

It is found on test that there is a reduction in 
the tractive effort required to start a train fitted 
with roller bearings, compared with one fitted with 
plain bearings if the train is standing on a straight 
road; but it is difficult to measure any advantage 
when the train is standing on a curve or curves. 
At high speeds a properly lubricated plain bearing 
is probably as efficient as a roller bearing. 

The greatest advantage the roller bearing has 
seems to be a greater capacity for taking end thrust 
without undue wear, so that the bearings do not 
readily become sloppy, and, therefore, avoid one of 
the fruitful causes of a badly riding vehicle. 


Future PROGRESS. 


There is still much to be done and a wide margin 
to attack. The heat value of the fuel and the 
efficiency of the locomotive, as expressed by work 
done, still leaves something for our successors to do. 

There is ample evidence that the field for steam 
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FiG. 3—-ENGINE AND TRAIN RESISTANCE CURVES 


locomotives, particularly for long-distance working 
so far as this country is concerned, has still possibilities 
for further investigation. 

Improvements cannot be made without a very 
close and detailed research which necessitates some 
form of testing which will enable results to be obtained 
much more readily than at present. 

Locomotive testing plants are under considera- 
tion, and by means of more complete means of measur- 
ing, improvement must follow, but it must be 
remembered that, as Mr. Lipetz in his paper, ‘‘ The 
Power Plant on Wheels,”’ says : 

‘** Railroad research, as a rule, is very slow on 
account of the great variety in operating condi- 
tions of the railways. It can seldom be performed 
on a small scale in a laboratory, not always in 
full scale on a locomotive-testing plant, and in 
the majority of cases, it has to be tried out in actual 
service, which necessarily calls for a long observa- 
tion.” 

There is so much being done and so many keen 
brains are attacking the problem, that during the 
next few years something revolutionary may be 
evolved. It can be safely said that locomotive engi- 
neering is not standing still, and it is the duty of 
this Institution to do all it can to assist in this 
regeneration. 








Roap ACCIDENTS AND Roap Desien.—In connection 
with Mr. R. D. Archibald’s letter under this heading in 
our issue of September 25th, we have received from the 
Automobile Association a booklet dealing with the “‘ Offside 
Rule,” and illustrating the advantages arising from the 
practice of giving way to traffic approaching from the right. 


A NEw type of plummer block designed to eliminate 
vibration is described in the Scientific American. It 
comprises a moulded solid rubber housing into which is 
pressed a standard ball bearing unit sealed in place by a 
rubber washer and a thrust collar. The rubber is pro- 
tected on the surface from deterioration by a special 
lacquer. Up to the present, the new blocks have been 
tried on light transmission work, where they were found 
to be quieter, steadier, and cheaper than metal blocks. 





A Modern Switchgear Testing Plant. 


-~@———_———_ 


EFERENCE to our issues of December 30th, 
1932, January 25th, 1935, and March 13th, 1936, 

will show that three switchgear testing installations 
have been described in THE ENGINEER. A useful 
adjunct, known as the restriking voltage indicator, 
developed by the British Thomson-Houston Company 
for recording the inherent restriking voltage wave 
across the contacts of a circuit breaker when connected 
to a test circuit was dealt with as recently as May 
22nd last. The reasons that have led to the estab- 





believed to be the only sixteen-element oscillograph 
in existence—see THE ENGINEER, January 1Oth, 1936. 
There is also a three-element cathode ray oscillograph 
which records simultaneously on one film the high- 
frequency transient restriking voltage and the recovery 
voltage of all phases during the test. The electro- 
magnetic oscillograph is to be seen on the right of 
Fig. 4, and the cathode ray oscillograph in the back- 
ground of the picture. The restriking voltage indicator, 
which is used with the test circuit dead, shows in the 





as 


Sa ada 


Fic. 1—33,000 VOLT TEesT CELLS 


lishment of these testing stations scarcely call for 
explanation. It is common knowledge that large 
interconnected power houses are liable to set up 
enormous short-circuit currents, and manufacturers 
of switchgear transformers and reactors have been 
compelled to provide elaborate and expensive plant 
for testing and research. 

The plant to be described has been in operation for 
about two years. Situated at Trafford Park, Man- 
chester, it is the joint property of the British Thom- 
son-Houston Company, Ferguson, Pailin, Ltd., and 


FIG. 2—AIR 


the Metropolitan-Vickers Electrical Company, and it 
is operated on behalf of these companies by the 
Switchgear Testing Company, Ltd. It is the only 
switchgear testing station in this country having 
more than one test area. Two covered cells are used 
for testing up to 33 kV and one open area with three- 
phase overhead bus-bars for testing up to 132 kV. 
The most notable feature of the station is probably 
its equipment for measuring and recording pheno- 
mena, including an electro-magnetic oscillograph, 








form of a standing picture on a fluorescent screen the 
inherent restriking voltage wave of the test circuit. 


THE MaIN GENERATOR. 

The main generator (Fig. 3), which supplies short- 
circuit power, is a two-pole, 3000 r.p.m., three-phase 
machine driven by a 1200 H.P. slip-ring induction 
motor. At full excitation a three-phase initial output 
of 2,500,000 kVA asymmetrical and 1,800,000 kVA 
symmetrical can be obtained at 12-7 kV and 7-33 kV 
by star and delta connections respectively, all six 
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CORE REACTOR 


leads being brought out and connected to a star-delta 
link board. The generator rotor, made from a single 
solid steel forging, has a heavy damper winding, 
designed to withstand a large short-circuit torque. 
The stator is designed for minimum reactance, and 
to withstand the severe shocks of short circuit. 
Naturally the windings are strongly braced, and to 
minimise the mechanical shocks to the mounting, the 
frame is free to oscillate on a set of massive springs. 
The complete machine weighs 120 tons, the stator 
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and rotor weighing 80 and 30 tons respectively. 

Excitation is provided by a separate motor gene- 
rator set. The main exciter is a 75-kW generator, 
capable of carrying the current of 5000 amperes, 
induced in the main field circuit at maximum short 
circuit output. For the purpose of boosting the 
generator excitation prior to a short circuit, so as to 
maintain the generator flux, a super exciter set is 
being installed. This will appreciably diminish the 
decrement of short-circuit current and enable higher 
values of recovery voltage and short-circuit current to 
be obtained with any setting of the plant. The set will 
comprise four machinesand a 10-ton fly-wheel, running 
at 585r.p.m. Two 1700-kW, 2000-volt D.C. generators 


FIG. 3—1.500,000 KVA GENERATOR AND 
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Fic. 5—-MASTER CIRCUIT BREAKER 


connected in parallel will provide the super excitation 
current for the field winding of the main test generator. 
These machines are to be capable of dealing with an 
output of 6000 amperes on a short time basis, and the 
fly-wheel] between the two super exciters will provide 
the energy during a test and will minimise the drop in 
speed. In conjunction with a motor driven potentio- 
meter rheostat, operated from the firing desk in the 
control room, a sub-exciter will give a maximum 
range of control. Theset is to be driven by a 600 H.P., 
6600-volt, slip-ring, induction motor, controlled by 
a liquid starter. 


CrracuIt BREAKER AND CLOSING SWITCH. 


A master circuit breaker (Fig. 5) disconnects the 
testing circuit from the generator at a pre-determined 
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time, after the test has been made, so that in the 
event of failure of the circuit breaker under test the 
station breaker interrupts the short-circuit current. 
The breaker has a normal rating of 1200 amperes, 
15,000 volts, and a short-circuit rating of 1,500,000 
kVA. The closing of the test circuit is effected by 
means of a switch of specially massive design (Fig. 6), 
capable of making and holding good contact with 
currents up to 420,000 peak amperes. 

The test current value is regulated by sectionalised 
air core reactors (Fig. 2). There are two reactors per 
phase, one a six-section cast-in concrete unit with 
links for series, parallel, and series-parallel connec- 
tions, and the other a two-section dry coil stack unit 


DRIVING MOTORS 


Sand ft 


with links for series or parallel connection. Two 
banks of resistors are installed per phase, one a heavy 
bank for controlling the decrement of the D.C. com- 
ponent of short circuit current at power factors from 
0:05 to 0-3, and the other a light bank for power 
factor control at low current values when testing 
switches under normal load-breaking conditions at 
power factors up to 0-8. 


TRANSFORMERS. 


Two transformer equipments for step-up and step- 
down service are provided, giving testing voltage 
ranges of 0:55 kV to 132 kV, three-phase, and 0-317 
kV to 154 kV, single-phase. The step-up transformer 
(Fig. 7) is composed of a bank of three single-phase 
units star-star connected, having their secondary 
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windings arranged in twelve sections for different 
series and parallel combinations, giving voltages from 
22 kV to 132 kV in multiples of 11 kV. Two metheds 
of connection are employed. With primary and 
secondary windings electrically separate, a three- 
phase initial output of 1,000,000 kVA asymmetrical 
and 780,000 kVA symmetrical can be obtained at the 
commonly used voltages; while with the primary 
and secondary windings in series, a three-phase initial 
output of 1,540,000 kVA asymmetrical and 1,100,000 
kVA symmetrical can be obtained at 22 kV and 33 kV. 
The step-down transformer is a three-phase unit, 
with sectionalised windings, giving three secondary 
voltages, 2-2 kV, 1-1 kV, and 0-55 kV. A three- 


Fic. 4—CONTROL ROOM 
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Fic. 6—-MAIN CLOSING SWITCH 


phase initial output of 350,000 kVA asymmetrical 
and 250,000 kKVA symmetrical can be obtained at all 
three voltages. 

TEsTING AREAS. 

Two reinforced concrete fireproof and explosion- 
proof test cells (Fig. 1) are provided for tests up to 
33 kV, and an outdoor area with overhead bus-bars 
for tests up to 132 kV. The cells are of ample size to 
accommodate the largest circuit breaker constructed. 
The front of the cells is completely open, allowing 
full observation from the control house, which 
is about 40 yards away and faces the cells. The 
ceiling of each cell is fitted with sixteen high-pressure 
water spray heads for fire extinguishing and the floor 
of each cell drains through a fire-extinguishing trap 
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toasump. Between the cells is a compartment con- 
taining a selector link equipment for connecting the 
various supply, control, and recording circuits to either 
cell or the high-voltage test area. 

Observation of all tests is made from an advance 
concrete “ dug-out ’’ and from the control desk of the 
control house, in which the oscillographs, &c., are 
situated. A normal frequency 15 trace oscillo- 
gram, oktained on the electromagnetic oscillograph 
is shown in Fig. 8, from which it will be seen that the 














Fic. 7—STEP-UP TRANSFORMERS 


troubles involved in correlating records on separate 
films have been eliminated. 


Sarety DEVICEs. 


A feature of the station is the provision of interlocks, 
signal warning lights, buzzers and Klaxon horns, to 
avoid risk of injury to operators and incorrect opera- 
tion of the plant. The system of interlocks ensures 
that until all doors, gates and removable fences are 
closed the exciter circuit cannot be completed. The 
plant engineer, who is in charge of the preparation of 


FiG. 8—-FIFTEEN TRACE OSCILLOGRAM 


main generator and exciter, is also responsible 
setting the transformer and reactor tappings 
according to a diagrammatic instruction sheet issued 


for 


before each test. He must also see that all his 
assistants are on the safe side of the screens, and his 
last act before leaving the reactor house is to open 
the safety chocks on the closing switch, which 
energises the flickering red warning lights. ‘‘ Break ” 
tests are carried out with the breaker under test 
initially in the closed position. After the generator 
has been excited to the requisite test voltage, the 
short circuit is applied by the station closing switch 
when the breaker under test is tripped. For “ make- 
break ”’ tests the breaker under test is initially open 
and the closing switch is in the closed position. After 
the generator has been excited to the requisite test 

















voltage the circuit is completed by closing the breaker 
under test, which is immediately tripped to break the 
short circuit current. 

The station and its equipment were designed by 
an expert committee representing the three A.E.I. 
companies, and all the equiprnent, including the 
oscillographs and other instruments, was manu- 
factured in these companies’ works. 








A Private Aeronautical Research 
Works. 


ON Saturday of last week, October 3rd, the works at 
Duxford, Cambridgeshire, of Aero Research, Ltd., a 





private research organisation working in co-operation 
with the de Havilland Aircraft Company, Ltd., and the 


A New Vertical-Spindle Lathe. 


THE semi-automatic vertical-spindle lathe which we 
illustrate below is being manufactured by Thomas Ryder 
and Son, Ltd., of Turner Bridge, Bolton, whose sole 
agents in this country are A. C. Wickman, Ltd., of 
Coventry, and is intended for the repetition production 
of comparatively short, but heavy, pieces, such as the 
stub axles of motor cars, and, in fact, any article which 
requires heavy cuts over a comparatively short length. 
It is essentially a chuck-work machine. 

As will be gathered from the illustration, the chuck 
is mounted on a spindle protruding upwards from the 
base, wherein all the gearing is arranged, and is surrounded 
by a suds tray. Standing up above the base there are 
the slides for the tool posts and the loose headstock, which 
has a ball and roller bearing centre. The main spindle is 
mounted on precision ball and roller bearings, which are 


1300- TON PRESS FOR PLASTICS 


Department of Scientific and Industrial Research, chiefly 
on synthetic resins, was formally declared open. The 
ceremony was performed by Mr. D. R. Pye, Deputy 
Director of Scientific Research (Air Ministry). 

Mr. Pye, in his address, pointed out that Cambridge 
seemed to be developing as a centre of aeronautical 
research along the lines suggested. in 1918 in a memo- 
randum by the late Professor Bertram Hopkinson. On 
the one side, Professor B. Melvill Jones and his colleagues 
were carrying out work of fundamental importance on 
aerodynamical problems, while, on the other side, Aero 
Research, Ltd., a private research organisation founded 
and directed by Dr. N. A. de Bruyne, was carrying out 
important investigations into structures and materials. 
Mr. Pye formally signified the opening of the laboratories 
by setting into operation a large press of 1300 tons capacity. 
This press, illustrated herewith, was installed by the 
de Havilland Aircraft Company, and is heated by a method 
developed by Dr. de Bruyne. The heating elements con- 
sist of two sheets of stainless steel, through which a current 
of about 3000 amperes passes. This current is produced 
by a 6-kVA oil-cooled transformer. 

The exhibits included moulded blades of a controllable 
pitch airscrew, manufactured by the de Havilland Air- 
eraft Company from material supplied by Bakelite, Ltd. 
This airscrew has been flown for 16? hours (with numerous 
changes of pitch) and has successfully withstood fifty back- 

@ very severe test. It has also been subjected to the 
usual overload spinning tests. Other exhibits included 
numerous forms of synthetic resins, a mechanical model 
to illustrate how initial tension in the base of a reinforced 
plastic increases the “‘ creep stress,” and some interesting 
results of tension fatigue tests in the Amsler repeated 
impact fatigue-testing machine. It appears that the 
fatigue limit on this machine of a reinforced plastic is 
practically the same as that of R.R. 56 alloy, and superior 
to those of duralumin and Y alloy. The specific gravity 
of the plastic is only 1-3, compared to 2-8 for R.R. 56. 
A demonstration of the remarkable energy-absorbing pro- 
perties of reinforced plastics was given by means of two 
torsion pendulums of the same period, one with steel sus- 
pension and the other with reinforced plastic suspension. 
The oscillations of the pendulum with reinforced plastic 
suspension were damped out after a few swings; in the 
other case, the damping was very small. 

The laboratories of Aero Research, Ltd., have been 
well equipped with the research apparatus required to 
conduct investigations on the properties of synthetic 
materials. This apparatus includes the Amsler repeated 
impact fatigue-testing machine mentioned above, X-ray 
and photo-elastic apparatus, and an Amsler 10,000 lb. 
universal testing machine, specially extended in scope to 
test reinforced plastics. The works are situated at Dux- 
ford, 9 miles south of Cambridge, and a private aerodrome 
adjoins the laboratories. 








AccorDING to reports the new plant for the making 
of sand spun pipes in Holland will be opened at the end 
of this year. 


pre-loaded to prevent any back-lash, and all the high- 
speed shafts are run in ball or roller bearings. he 
machine is arranged to be driven by a self-contained motor 
of from 8 to 10 H.P., which is accommodated in a com- 
partment of the base open to the rear. The motor drives 
through a Fabroil pinion and large single-helical gears to 























VERTICAL SPINDLE LATHE 


a two-speed mechanism and change wheels. ‘The final 


drive is through a worm and worm wheel. 

There are two ranges of spindle speeds always available, 
viz., a low-speed range of 30-305 r.p.m., and a high-speed 
range of 60-610 r.p.m., making a total range for the 
machine of 30-610 r.p.m. Any speed in one range can be 
instantly and automatically changed to a speed in the 
other at any time during the working cycle by means of a 
clutch. The ratio of the change is determined by a separate 





pair of change wheels and can be varied up to a maximum 
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of 4:1 at the low and intermediate speeds, and 2: 1 at 
the higher speeds. The main turning and facing slides are 
fed by hardened steel cams, the auxiliary slide may be 
either cam or pusher operated. Changes of feed are 
obtained by change wheels. Any variation of feed ratio 
between the turning and facing slides is obtained by 
changing the facing slide cam. Rapid traverse is obtained 
by ® separate electric motor driving through a single- 
helical “ Fabroil” pinion, The turning slide is provided 
with full rectangular motion which can be converted to 
either straight or former-operated motion if required. 
No return traverse marks are left, and diameters between 
flanges of any length within the capacity of the machine 
‘an be turned. 

The auxiliary slide can at any angle and 


be set 


Copper Stay Lathe. 





THE accompanying engravings illustrate a new lathe 
recently introduced by Alfred Herbert, Ltd., of Coventry, 
which, by means of a combination of mechanical, electrical, 
and pneumatic controls, is claimed to enable copper 
stays to be produced at a very high rate of production 
and with great accuracy without imposing any strain 
on the operator. The bed, headstock, and capstan 
slide of this lathe are the same as those of the Herbert 
No. 4 capstan lathe. The drive is by a self-contained 
two-speed motor mounted at the back of the machine, 
through vee-ropes. The two-speed motor provides an 


will cut either upwards or downwards. If ‘ pusher | instantaneous speed change from fast speed for turning 
operated,” it must, of course, finish at the same 
time as the slide doing the pushing; but if cam 


operated, it can be arranged to finish skim diameters or 
faces after the roughing slides have finished and withdrawn. 
This can be done at high speed and fine feed by the use of 
the two-speed mechanism in the spindle drive. Oil for 
flood lubrication is pumped to a sight feed chamber at 
the top of the machine ; from here it is led to all bearings, 
slides, gears, &c., except the main spindle auxiliary slide 
and turning cross slide. These are arranged for grease 
lubrication by grease gun. A motor-driven centrifugal 
suds pump is used for the cutting lubricant, and is wired 
with the main motor so that it stops when the spindle stops. 
A separate cut-out switch is fitted, so that the machine can 
be tooled up without interference from cutting lubricant. 
The leading dimensions of the machine are as follows -- 


eee eet ee 18in. maximum 

Length between centres l6in. with standard 
machine 

Clearance length above chuck face Any reasonable length 
up to 3ft. 

‘Lurning slide stroke, vertical 8in. 

Facing slide stroke, horizontal 5hin. 

Auxiliary slide stroke at any angle 4in. 

Floorspace ... ... ... ... .. 4ft. 6in. wide. 


6ft. 6in. deep with chip 


container 


5ft. 3in. deep for use | 


with chip conveyor 
30-610 r.p.m. 
23-400 cuts per inch 
8in. diameter 
1 % in. diameter 
No. 5 


Speed range ... 
Feed range 
Spindle flange 
Spindle bore... ... ... . 
Morse taper of spindle nose 
Weight of three-slide machine with 
loose headstock, base, and full 
electrical equipment Sania 
The automatic cycle of opera 
as follows :—After loading the chuck or placing work 
between centres, the operator pushes the start rapid 
traverse button. 
matic. The main motor is started, rapid traverse stops, 
and the feeding stroke starts. At the end of the cutting 
stroke rapid traverse is engaged, the slides return, and the 
spindle is brought rapidly to rest. 


4 tons 7 cwt. 








Small Electric Grinder. 


THE accompanying illustration shows a small electric 
grinding machine which has recently been put on the 
market by Frys (London), Ltd., of 24/25, King-street, 
London, E.1. The tool is driven by } H.P. single-phase 


tions of the machine is | 


From this point the operation is auto- | 





the capstan slide is then engaged with the leader on the 
front of the lathe by means of a small lever. This engage- 
ment feeds the diehead along the stay, controlling the 
pitch and carrying the dies over the recessed portion of 
the stay. Upon completion of screwing the leader nut 
runs into a gap on the leader, the motion of the capstan 
slide is arrested by a stop on the hexagon stop bar, and 
the diehead opens in the usual manner. 

The capstan slide is then withdrawn, and when it is 
fed forward again to bring an adjustable stop (5) into 
position, the speed of the motor is increased by means 
of the drum-type switch. 

(4) Cutting off and chamfering is done by two tools 
carried on a lever-operated cross slide. The capstan 
slide is fitted with two sets of tools so that two stays are 
produced per cycle, thus eliminating idle time; (5), (6), 
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| 
and cutting off to slow speed for threading, and vice versd. 
The speed changes are controlled by a drum-type switch 
| operated by the capstan slide. The bars from which 
| the stays are made are gripped in a Herbert air-operated 
| dead-length bar chuck, which opens and closes instantly 
jin response to the movement of a small lever-operated 
| valve. Immediately the chuck is opened the bar is fed 
forward to an adjustable stop in the capstan slide by 
means of a pusher rod actuated by weights. 


The second engraving shows the lay-out of tools, the 
sequence of operations being as follows :— 

(1) The bar is fed out to the stop. 

(2) The capstan is withdrawn bringing into position 
a special cam-operated roller-steady turning tool. The 


| COPPER STAY 


LATHE 


(7), and (8) are therefore repetitions of operations (1), (2), 
(3), and (4). 

Copper stays lin. diameter, eleven threads per inch, 
5hin. long, are produced at the rate of 120 an hour. The 
range of copper stays handled by the machine is from 
fin. to lin. diameter and from 4in. to 8fin. long. The 
automatic closing of the “ Tangic” diehead saves some 
valuable seconds and relieves the operator of the extra 
physical effort required to close the diehead manually. 
The closing handle strikes a plate fitted to the top of the 
capstan slide when the capstan is rotated. There is an 
internal supply of cooling lubricant to the diehead. 

The engravings indicate the attention that has been 
given to the guards by which all cooling lubricant is 
collected and returned to the tray of the machine. The 








A.C. motor, with a speed of 2800 r.p.m., and is sturdily 




















ELECTRIC GRINDING MACHINE 


designed to stand up to workshop use. It has an overall 
spindle length of 13in. and a height on a stand as illus- 
trated of 43in. Mounted on a bench it is 13in. high. 
Included in the standard equipment are two adjustable 
wheel guards, two tool rests, two grinding wheels, medium 
and fine respectively, 6in. by $in., and a toggle switch 
in the base. We understand that the necessary accessories 


automatic feed to the capstan slide is then engaged and 


disposal of chips and turnings which accumulate so 








Lay -OuT 


the roller-steady tool traverses the length of the stay, 
the cutting tool being automatically fed in to reduce the 
diameter of the stay in the centre by means of the two 
adjustable stops, which can be seen on the horizontal 
bar immediately above the chuck. The bar is graduated 
to facilitate setting the stops for various lengths of stays. 
(3) The feed is tripped by means of an adjustable stop 
on the hexagon stop bar in front of the capstan slide. 
The capstan is then withdrawn, bringing into position 
a Herbert l}in. “ Tangic” diehead. As the diehead 
is brought forward one of the arms on a rotating disc 
attached to the rear of the hexagon stop bar engages 
with and operates a drum-type switch on the front 





to convert it into a buffing machine are available if 
required. 





of the bed, thereby slowing down the speed of the motor 





and consequently the work spindle. A nut carried on 


OF TOOLS 


quickly is a continuous source of loss if the operator has 
to suspend operations while the machine tray is cleared 
by a labourer. Production by this machine, it is claimed, 
is unhindered as turnings are removed from the rear of 
the machine ; a portion of the back splash-guard can be 
removed, and forms a convenient chute for the turnings 
to be transferred from the tray to the collecting truck. 








On the night of Thursday, October Ist, a fire-damp 
explosion occurred in the Grand Trait coalmine at La 
Bouverie, near Mons. 
workers were injured. 


Seventeen lives were lost and many 
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The Iron and 


TECHNICAL 


Steel Institute. 


MEETINGS. 


No. II. 
(Continued from page 360, October 2nd.) 


JOINT meeting with the Verein Deutscher Eisen- 
41. hiittenleute was held in the Tonhalle, Diisseldorf, 
on Tuesday, September 22nd, Dr. Fritz Springorum, 
the President of the Verein, occupying the chair. 

The Chairman, opening the meeting, said that 
where steel was being produced there would always 
be problems. The further development of production 
processes and the improvement in quality of the 
products represented tasks of tremendous scope. 
Exchange of experiences therefore offered the 
guarantee that from the many possible ways would 
be chosen the shortest one in order to reach the 
expected result. Exchange of experience and joint 
work were no new things among the British and 

» German metallurgists to further the work on both 
sides. The meeting that day would be guided in 
particular by the friendly and congenial collaboration 
of the British Iron and Steel Institute and the Verein 
Deutscher Eisenhiittenleute, and he hoped most 
sincerely that it would yield rich and valuable results. 

A paper entitled ‘‘ The Practical Importance of the 
Damping Capacity of Metals, Especially Steels,” was 
then presented by Professor Dr.-Ing. O. Féppl, 
V.D.I. (Director of the Wéhler Institute ; Technical 
High School, Brunswick). The authors’ summary 
is given below. 

DAMPING CAPACITY OF METALS. 

Under cyclic stresses well within the fatigue limits, many 
steels exhibit appreciable plastic strains. The ‘ damping 
capacity’ depends on the ratio of the plastic to the elastic 
strain, and is best defined by the non-dimensional ratio y 
obtained by dividing the area of the hysteresis loop by the 
strain energy stored in the extreme positions of the cycle. 

Damping does not foretell impending fatigue failure, nor 
does it tend to disappear under prolonged cyclic stressing. 
On the contrary, it is capable of dissipating an unlimited amount 
of energy in heat without damage to the material. Ultimate 
damping, i.e., the steady value attained after some millions 
of cycles, is often considerably greater than initial damping. 

Unlike most other mechanical properties, the value of ub 
is not affected by weak spots and is independent of the form 
of the specimen. The value of ¥% is of great importance as a 
criterion of suitability, (1) because a high value of y confers 
notch-toughness in fatigue, and (2) because it controls the 
amplitude of undesired and often dangerous vibrations at 
critical speeds. 

The paper mentions five different methods of measuring 
~% in use at the Wohler Institute, and between which good agree- 
ment has been obtained. The method of free torsional vibra- 
tions receives preferential treatment, and the Fdéppl-Pertz 
apparatus is described in some detail. Damping curves are 
given for different materials, including a range of crankshaft 
steels. Damping in torsion is compared with damping in 
fiexure. The limits within which damping is independent of 
frequency are also discussed. 

The great and increasing importance of the damping capacity 
of materials in many different fields of engineering is illustrated 
by reference to erial cables, aeroplane wings and propellers, 
crankshafts of internal combustion engines, steam turbine 
blades, and welded versus riveted construction. Finally, atten- 
tion is focused on the need for finding a ductile steel which 
will give high damping at low stresses. 

DISCUSSION. 

Dr. 8. F. Dorey said undoubtedly damping was a 
property of considerable importance, but it was only 
in recent years that engineers had been able to give 
it the attention that it deserved. That was mainly 
due to the introduction of the internal combustion 
engine, with its problems of torsional oscillation. 
It had been usual for the engineer to consider the 
elastic limit as the criterion, but now that information 
such as was contained in the present paper was avail- 
able it must be conceded that the elastic limit was no 
criterion at all. As an indication of the significance 
of this damping effect he might mention that he him- 
self had tested some steels, and on a 30-ton carbon- 
steel subject to a vibration stress of +8 tons per 
square inch he obtained five times the damping 
capacity to be obtained from a 3 per cent. nickel 
steel of 47 tons tensile. To show the small damping 
capacity in the higher tensile steels it might be men- 
tioned that, taking the result of a test of +14 tons 
per square inch on a nickel-chromium steel of 60 tons 
as a factor of 1, a 3 per cent. nickel steel gave ten 
times as much damping capacity as the nickel-chrome 
steel. That would give some indication of the fact 
that, whereas in an alloy steel of high tensile strength 
there was obtained what was known as considerable 
elasticity, the real factor—the damping effect— 
which was so essential with stress concentrations and 
vibration, was extremely poor, whereas with lower 
tensile steels there was considerable damping. It 
seemed to him that the most difficult thing at the 
present time in regard to damping capacity was to be 
able to assess what damping one would get, not from 
a particular steel, but from the actual specimen of 
steel which was to be used. Experiments mentioned 
in the paper showed that in the case of two specimens 
taken from a similar cast the damping in one case 
was eight to ten times greater than in the other. The 
real difficulty, so far as the engineer was concerned, 
was that he required, in the case of a crankshaft, a 
steel which had the properties which would give it 
satisfactory service, mainly from the point of view of 
wear. If one wanted a shaft to wear, one wanted a 
shaft of not too low tensile strength, which meant 





that it was necessary to use a steel with low damping 
capacity. It would be seen that there was a problem 
there which he thought the steel maker had to face, 
namely, whether it was really worth his while to 
produce a steel with a high damping capacity if he 
had to deal with low stresses and an increased size 
of dimensions. From the steel maker’s point of view 
he thought that the real question which had to be 
considered was what was the cause of the damping 
capacity. Was it a fact that by increasing the 
structure of a material one would get a greater damp- 
ing capacity, and therefore one must use a steel 
having a large grain size, or was it that by reducing 
the grain size of the steel one must put up with the 
low damping capacity and go in for high stress 
concentration ? 

Dr. Hempel (speaking in German) mentioned the 
measurement of damping by the use of magnetically 
excited fatigue testing machines, wherein the damping 
out of the oscillations could be observed optically 
after the excitation had been switched off. In that 
way the logarithmic decrement of the damping could 
be established in definite relationship to the cooling 
curves. The establishment of the laws that governed 
the damping properties of a material was influenced 
to an important extent either by heat treatment or 
by cold working and ageing. Having regard to the 
fragmentary nature of the existing knowledge of 
damping and especially of its dependence on the 
duration and magnitude of load, the urgent necessity 
should be recognised of correlating damping pheno- 
mena with wider aspects of scientific research before 
attempting to draw conclusions as to the dependence 
of the performance of structural members on the 
damping properties of the materials from which they 
were made. 

Dr. T. Swinden said it was thought at one time 
that the Izod impact value would take care of what 
was now referred to as notch sonsitivity, but it was 
now well known that that was at least only partly 
true, and damping capacity was now advanced as the 
most important characteristic of steel in resisting 
fatigue flaws. He thought it should be recognised 
that the paper was written particularly round steel 
for a specific purpose, namely crankshafts, and that 
the conclusion on the last page, in which the author 
made a specific demand on the metallurgist, should 
be accepted at least with a little reserve. Taking one 
phase of industry, the construction of aero-engines, 
metallurgists were being pressed to supply, and he 
submitted were supplying, higher and higher tensile 
steels, but it was evident that the damping capacity 
of some of those steels, on the author’s definition, was 
lower than that of many ordinary structural steels ; 
yet it was found that, through the provision of those 
high-tensile steels, with other excellent properties, 
it had been possible to reduce the weight of the 
engine and to increase the horse-power per pound 
weight in a way which in the absence of such a develop- 
ment would have been impossible. He accepted the 
author’s statement that designing by damping capa- 
city was in its infancy. It was one factor among 
many, and there should not be ill-considered specifica- 
tions or requests for material which did not take into 
very full consideration the other obviously requisite 
properties. 

Professor F. Bacon said that from his own reading 
of the subject it seemed to him that the Woéhler 
Institute occupied a unique position at the present 
time in being able to obtain consistent curves of one 
shape only, and he was wondering whether the 
explanation of that was not to be found in the exact 
way in which those curves were obtained. The author 
was using the decay of torsional oscillations from a 
maximum amplitude, and so all the lower values were 
obtained with a definite past history. He wondered 
what would happen to those curves if it were possible 
to describe them in a converse order, so that instead 
of coming down from a maximum amplitude of stress 
to zero it was the other way round. 

Dr. Mailander, who spoke in German, illustrated 
his comments with slides. 

The author will reply in writing. 


GRAIN SIZE IN STEEL. 


The following paper was then presented by Dr. T. 
Swinden, ‘‘ Controlled Grain Size in Steel,” by T. 
Swinden, D.Met., and G. R. Bolsover, F. Inst. P. 
(Sheffield). The authors give the following summary 
and conclusions :— 


(1) The authors consider that the subject of controlled grain 
size has not received the recognition it deserves in Britain, 
following the original work carried out in America. 

Inherent grain size, as defined, is controllable and is a function 
of steel making. The authors have chosen to submit tests on a 
selection of steels made specially to d trate the diff 
between relatively coarse and fine grain in the same cast of 
steel in every case. Thus the only variable, within practical 
limits, is the grain size. The tests quoted do not necessarily 
represent the optimum results obtainable from any of the 
steels, nor has the attempt been made to cover here the whole 
range of steels to which grain-size control has been applied. 








Control of grain size as a function of steel making has beeu 
in regular practice with the authors’ firm for a considerable time. 
(2) Fine-grained steel (grade 5-8). compared with coarse- 
grained steel (grade 1-4) of precisely similar quality has certain 
well-marked differences in physical characteristics. Very 
briefly, these may be summarised as : 

(a) Greatly enhanced toughness as judged by the Izod 
(notched-bar) test, with particular reference to plain, medium- 
carbon and low-alloy steels ; this results in a more dependable 
and uniform product, 

(b) A less, a still beneficial, effect on higher alloy steels, 
with particular reference to certain types of brittleness. 

(c) In mild steel, quench-ageing is not accompanied by 
any reduction in toughness, whilst the reduction in toughness 
by strain-ageing is very considerably reduced. 

(d) The use of steel of controlled grain size facilitates 
heat treatment, and also, in the authors’ view, renders 
standardisation of machine shop practice more certain and 


reliable. 
(e) The authors concur in the view of the American 


observers (Epstein and others*) that the use of aluminium in 

producing fine-grained steel does not increase the number of 

deleterious non-metallic inclusions. 

(3) The relative effect of heating on grain size is illustrated, 
and some thoughts are expressed on the underlying theory 
concerned, The authors do not consider that the ‘ sub-micro- 
scopic alumina nuclei ’’ theory meets the facts, and they doubt 
whether the later suggestion by McQuaid—viz., the effect of 
aluminium (beyond that required for deoxidation) on the 
formation of ferrite from austenite and the coalescence of the 
carbide—is entirely satisfactory. They incline to the view that 
the underlying fundamental concerned is the ultimate degree of 
deoxidation. 

(4) Finally in what way should this subject of grain-size 
control interest the engineer? In other words, what are the 
practical implications of this work from the user’s point of view 

It might be questioned whether, if a specification is con- 
sidered to represent, and is shown by experience to be justified 
in representing, the supply of an adequate quality of steel, 
it is necessary for the purchaser to add to the difficulties of the 
steel supplier by specifying grain-size control, and to himself 
by ensuring that he gets it. This, the authors imagine, is the 
question that any prospective user will ask himself. The reply 
is that herein lies a means of ensuring a more regular type of 
product, with, particularly in the case of the straight-carbon 
and low-alloy steels, a definite improvement in toughness 
(as represented by the Izod test). This is an alternative, within 
limits, to the addition of an increased content of alloying 
elements, which may be comparatively expensive and which 
almost certainly adds to the difficulties of manipulation and 
heat treatment, as well as, in some cases, complications con- 
nected with such items as flame cutting and welding. 

The information contained in this communication also 
indicates that, whereas without grain-size control the size in 
which certain types of steel could safely be used is limited, 
such limits are greatly extended when fine-grained steel is 
employed. 

It is quite unnecessary to make any exaggerated claims for 
fine-grained steel, but the authors do consider that grain-size 
control is of fundamental importance, and they submit that 
if and when cases arise where the engineer desires a better Izod 
value with a given tensile strength, or, conversely, a somewhat 
higher tensile strength with the same Izod value, he would 
be well advised to consider the possibility of achieving the 
objective by a study of controlled grain size as an alternative 
to the use of a more highly alloyed steel. 

To those already well acquainted with the characteristics of 
fine-grained steel and the advantages of grain size control, 
nothing need be said. 

*S. Epstein, J. A. Nead, and T. S. Washburn, ‘* Trans- 
actions ’’ of the American Society for Metals, 1934, Vol. 22, 
p- 942. 

DISCUSSION. 


Dr. Hubermore said that if one had regard to the 
number of American papers on the subject, one might 
come to the conclusion that the problem of grain 
size was a typically American one, or that the idea of 
steel quality was quite different in the United States 
from what it was in Europe. Grain size, however, 
was studied in Europe years ago. ; 

[He then discussed the authors’ diagram in detail 
and then the influence of grain size on steel properties 
and the manufacturing of fine-grain steel and the 
history of fine-grain steel in Germany. ] 

He thought that at the moment the test used in 
Germany was to be preferred to the Ehn test. The 
experience of manufacturing non-ageing steel had 
been very helpful to German metallurgists in the 
development of fine-grain steel, but they were of 
opinion that it was necessary to differentiate in the 
problem of grain size for different purposes and 
different temperatures. They believed that it was 
sufficient to classify steel in three classes, not in 
eight: (1) fine-grain steel, not susceptible to over- 
heating, with low hardenability ; (2) medium grain 
size, with a certain hardenability, but not very sensi- 
tive to overheating ; (3) a coarse grain steel with very 
great hardenability. He would not say that one stee! 
was to be preferred to another. For some purposes 
it would be right to choose the coarse-grain steel and 
for others the fine-grain steel. From reading American 
papers on the subject one might gain the impression 
that if one prescribed a certain grain size for a certain 
purpose the whole problem of the quality of the steel 
was solved, but personally he was not of that opinion. 

Dr. W. H. Hatfield submitted that ‘ Controlled 
Grain Size in Steel” was not a suitable title for the 
present paper; the title should be qualified. What 
the authors were speaking of was the relative size of 
grain under a particular set of conditions at a given 
time, but that was not necessarily the ultimate 
material as passed on to the engineer for construction 
purposes. That had been brought to his notice very 
thoroughly a short time ago, when he was concerned 
with an investigation for a consumer in which three 
different firms supplied the same steel for the same 
purpose. When those three steels were examined by 
the McQuaid and Ehn test it was found that steel A 
was grain size 1, steel B was grain size 1, and steel C 
was grain size 5; in other words, two producers had 
sent along steel of a grain size of 1 and the other pro- 
ducer a steel of grain size 5. That was as shown by the 
McQuaid-Ehn test, but a critical examination of the 
grain size in the forging, the article as used by the 
engineer, disclosed that the actual grain size—which, 
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after all, was a very important matter—--in the case of 
one of those of grain size 1 was 0-004in., in the case 
of the other of grain size 1 was 0-0025in., while in the 
case of the one of grain size 5, which, according to the 
authors, was the finest of the series, the crystal size 
was 0-008in. That clearly showed that the McQuaid- 
Ehn test, on which the authors placed so much 
reliance, was not an adequate indication of the ulti- 
mate crystal size, which had a great influence on the 
response of the material under service conditions. 

[The speaker then entered into a close examination 
of the paper. } 

Concluding, he said that the authors had 
rather gone into the matter from the general 
point of viow on the assumption that the grain size 
developed under the particular conditions that the 
McQuaid-Ehn test was determining, but he thought 
that they should have been content to say that they 
had confirmed some of the work in America to the 
effect that in certain carbon steels and the cheaper 
grades of allied steels, if those steels were doped with 
aluminium, a finer grain size was obtained, and they 
should have added that it was necessary to be very 
careful indeed that the whole of the technology 
involved in the fabrication of such steels for the con- 
sumer was carefully watched and carried out. 

Professor Eilender, speaking in German, also dis- 
cussed the subject in much detail, and some general 
remarks were made by Dr. G. B. Waterhouse, of 
America. 

Dr. T. Swinden, in reply, said one point which the 
authors wished to emphasise, at least for English 
users of steel, was the practical fact that here was a 
method of examining steel which could be correlated 
with certain definite properties in that steel as 
delivered to the user. It was on exactly the same lines 
as any other method of investigation. It was desir- 
able that certain technical methods should be 
accepted for applying the test, but what the authors 
had endeavoured to show, and he hoped quite con- 
vincingly, was that, having obtained those data, they 
could be correlated with the properties of the material 
as delivered to the user. He suggested quite definitely 
that in the absence of controlled grain size or the 
production of fine-grain steel it would be impossible 
to produce steel having the test characteristics 
reported in the paper. 

The authors stressed the point that the tensile 
strength was reduced with fine grain, and he would 
repeat that the whole theme of the paper was to 
examine the effect of grain size on one and the same 
cast of steel. He asked that significant note should be 
taken of the authors’ conclusion that the degree of 
oxidation was the vital factor. 


Routine Mitt PRoBLEMs. 


The following paper was then presented :—*‘ Pre- 
sent-day Problems of the Rolling Mill Industry,” by 
Albert N6ll (Geisweid, Siegen, Germany). In his 
summary the author says :— 


The most varied requirements have to be taken into con- 
sideration in the construction of a modern rolling mill. The 
working of different alloy steels, the properties of which fre- 
quently limit the plastic deformability ; the greatest possible 
mechanisation of the work as the principal means of attaining 
the essential economy of working ; the rolling programme, and 
the quantities of the different rolled products to be produced ; 
the requirements with respect to the precision and cleanliness 
of the rolling, as well as of the straightness of the rolled material, 
&c. While details are omitted as far as possible, the develop- 
ment of the empirical problems in the rolling mill industry is 
dealt with from this point of view in the following sections :— 
Development of the small section and rod rolling mills ; strip 
rolling mills; rolling mills for wide strip; the improvement 
of the working of old sheet rolling mills; the producticn of 
very wide and heavy sheet, and tube making. 


Dr. Winterhoff (speaking in German) said that in 
the first part of Herr N6ll’s paper, which had reference 
to small-section and rod rolling mills, it was suggested 
as possible that the combined trains might be used 
also for the production of strip steel. For economic 
and qualitative reasons, however, such a universalisa- 
tion of the design of rolling milis was likely to meet 
with only a qualified acceptance, for in recent years 
the demands made with regard to accuracy of rolling, 
perfection of surface, specialisation of function, weight 
of coils, variety of products, &c., had increased to a 
point where none but special strip rolling mills were 
fully capable of meeting the meticulous requirements 
of the strip steel trade. Various designs of these 
special rolling mills were described by the author 
in the second part of his paper, and the examples he 
gave went some way towards meeting the present-day 
demand of the strip mill operator for minimum rolling 
time and maximum final temperature. Those require- 
ments, however, could be entirely satisfied only 
through the adoption of a completely continuous 
arrangement. It was true that simpler solutions had 
been sought and had, indeed, been found, by Steckel 
in America, Russell in England, and Brémel in Ger- 
many, but none of them appeared likely to lead to 
complete success in the instance named. What 
was decisive in favour of the continuous arrangement 
was not so much the advantage of the large output as 
the ability to satisfy the governing requirements of 
accuracy, even with very heavy weights of coil, the 
cleanliness of rolling as expressed in surface quality, 
the standard of the rolled product and the high 
economy. The capital costs for a fully continuous 
rolling mill did not differ to any important extent from 
those of a semi-continuous or other similar arrange- 
ment. In comparing different designs, the relation 


between capital cost and capacity of output was far 
more favourable to the fully continuous lay-out than 
to any other solution. The large output necessarily 
associated with the continuous process must be con- 
sidered in addition to its technical advantages. 

In reference to such questions, it would not be 
right to close without a word of warning against too 
eager a development of wide strip hot rolling mills in 
Europe, for European rolling mill engineers might 
thus be led to travel over much the same road as 
their American colleagues, who, having built nearly 
twenty hot strip rolling plants within ten years, found 
it difficult even in the present time of prosperity to 
keep all of them profitably employed. 

Dr. Weyel (speaking in German) said that the 
question of the demand for thin sheets and the ques- 
tion of the increase of production in America in the 
years following the war would appear to be related to 
one another. It was not so much that the exaggerated 
demand for thin sheets formed the motive for con- 
structing the wide strip mill, as that the heavy demand 
followed as a natural consequence of the possibility of 
producing thin sheet at once better in quality and 
cheaper in cost. The moment those two attributes 
were realised together, new possibilities of application 
were thrown open to thin sheet as a constructional 
material. 

Since the construction of the first wide strip mill 
in 1924, the productive capacity had been steadily 
increasing until the present day, and until 1929 the 
increase in demand closely followed that of the capa- 
city, the sheet and strip rolling mills being occupied 
to 90 per cent. of their capacity in that year. The 
years of depression then supervened, a circumstance 


which provided no means of gauging the possibilities, 
either of demand or of production. In Europe the 
problem was to'produce strip on plants less extensive 
than the American, neither demanding the great 
capital expenditure nor implying the enormous pro- 
ductive capacity (from 500,000 to 600,000 tons a 
year) of those modern rolling mills. 

Mr. G. A. V. Russell reviewed the paper. He 
thought that the initial threading up of the con- 
tinuous band mills described in the paper, together 
with the welding of the strip at the mill, and pre- 
sumably trimming the weld, must tend to diminish 
the working efficiency of the mill unit very appre- 
ciably. The removal of the completed strip would 
also reduce the productive time. Such considerations 
made him favour a reversing type mill, and he had 
lately had experience of such a unit which was per- 
forming excellent work. In that particular plant the 
strip never left the rolls during its total reduction, 
but alternatively ran off the coiler on what was for the 
time being the feed side, and the strip was stopped at 
each pass with its end a few inches from the rolls. 
The coiling on either side was automatic, so that no 
time was lost in threading ends into the jaw of a 
coiler, as was usual in American practice. That type 
of plant was economical to install and operate, and 
the duty on the working rolls had been found to be 
considerably less severe than in mills in which the 
strip entered and left the rolls at each pass. 

Owing to lack of time, the paper by G. A. V. Russell 
and 8. 8. Smith, entitled “‘ The Roll Problem in 
Backed-up Mills for Cold Reduction,” was not pre- 
sented, and the meeting concluded with the usual 
votes of thanks. 











Naval Architects and Marine Engineers 
in New York. 


No. 


HE first international meeting of naval architects 

and marine engineers ever held in the United 
States began its technical sessions at the Waldorf- 
Astoria Hotel, in New York City, on September 15th. 
That gathering of representatives from the various 
maritime countries was opened most happily with a 
reception and official welcome on the afternoon of 
September 14th at the Webb Institute of Naval 
Architecture, the present home of Rear-Admiral 
George H. Rock, formerly Chief Constructor of the 
United States Navy, now retired, who is President of 
the Society of Naval Architects and Marine Engineers. 
Admiral and Mrs. Rock, assisted by other members of 
the Society and their wives, made the occasion a very 
enjoyable one for the delegates and their ladies—the 
weather contributing much to the brightness of the 
occasion. 

The Webb Institute of Naval Architecture has a 
historical background. It was founded by William 
Henry Webb, who enjoyed for many years a world- 
wide reputation as a builder of merchant and naval 
vessels of diversified sorts and sizes. The situation 
of the Institute, in spacious grounds overlooking the 
Harlem River, where that stream joins the Hudson 
River, afforded an especially happy and appropriate 
place for a social foregathering of international repre- 
sentatives immediately interested in the associated 
arts of shipbuilding and marine engineering. 

The technical sessions of the meeting were opened 
in the Sert Room of the Waldorf-Astoria Hotel. Rear- 
Admiral Rock presided, and was assisted by Mr. 
H. Gerrish Smith, secretary-treasurer of the Society 
and formerly of the Construction Corps of the United 
States Navy. In opening the first session, Admiral 
Rock said that he recognised that no formal address 
was called for on his part. The importance of the 
meeting was sufficient in itself to explain the reason 
of the occasion. The members of the Society of 
Naval Architects and Marine Engineers had pre- 
viously participated in international meetings held 
abroad, and those fortunate members were keenly, 
alive to the value and the significance of such inter- 
changes of professional knowledge. Therefore, the 
Society was desirous of holding such a meeting in the 
United States. Steps to that end were initiated not 
without some doubts as to the wisdom of the course, 
but the prompt and even enthusiastic response of 
the foreign brethren proved most gratifying. 

Before concluding his remarks, Admiral Rock spoke 
feelingly of the passing of Sir Archibald Denny, and 
what his death would mean to all who had had the 
privilege of knowing him, and of the great loss to the 
shipbuilding world. As a silent tribute to Sir Archi- 
bald everyone present stood with bowed head for a 
few moments. 

The attendance at the long first day’s session of 
the meeting numbered 225, and there were delegates 
present from France, Germany, Great Britain, Italy, 
Japan, Spain, Sweden, and the Society of Naval 
Architects and Marine Engineers. In addition, there 








were representatives of many American and foreign 
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shipyards, engine-building firms, and other maritime 
interests. 


SAFETY OF LIFE AT SEA. 


This particular international meeting of naval 
architects and marine engineers might well be 
described as a symposium devoted to safety of life 
at sea, because the greater number of papers read and 
discussed had to do primarily or partly with that 
subject. Five such papers were read in abridged 
forms at the first morning session, and immediately 
thereafter discussion on them was opened. The five 
papers in question were as follows :— 


(1) ‘‘ Safety at Sea,’’ by Dr. James Montgomerie. 

(2) “* Fire in Passenger Spaces,” by Mr. E. Leslie 
Champness. 

(3) “Safety of Life at Sea,” by Monsieur Abel 
de Berlhe and Rear-Admiral Rolland Boris (CC), 
French Navy. 

(4) ‘‘ Some Observations on the Actual Applica- 
tion of the Safety and Load-line Convention Rules,” 
by Mr. Sozo Ikushima. 

(5) “ Safety at Sea,” by Rear-Admiral J. G. 
Tawresey (CC), U.S.N., Retired. 


Dr. James Montgomerie, D.Se., Chief Ship Sur- 
veyor of Lloyd’s Register of Shipping, in his paper has 
dealt with the problems associated with safety at 
sea over a period of a full century, but especially with 
what has been done towards the betterment of 
security afloat since 1860. In its broader aspects 
his paper calls attention to what has been done 
through closer consideration of stability, freeboard, 
and subdivision; and in his climax he touches 


expansively upon the peril of fire both in passenger 


ships and cargo vessels. In conclusion he states :— 


A general survey of the facts bearing on safety at sea suggests 
that the principles enunciated by those who preceded us, and 
who laid the foundation of the practical art of ship construction, 
are sound. All that has happened since their day has proved 
that, and their successors have been required to apply these 
principles to ever-changing circumstances and conditions. 

The modern ship is a happy combination of simplicity of 
structure and ample structural strength. The problem of 
stability is better understood, and its theory is reinforced by a 
huge volume of experience. The proportion of losses to the 
total number of ships adventuring on the waters is steadily 
decreasing, and the intelligent co-operation of officers and 
crews in avoiding loss or damage is now greater than in any 
time in the past. Look at the curve in Fig. 1, and note its vary- 
ing slope and regular nature. It is interesting to speculate 
at what point in the remote future the base line will become a 
tangent to it. A simple prolongation would seem to point to 
the year 2000 a.D., and one advances this supposition with 
the more confidence as one cannot at that date be called to 
account for it. 


Dr. Montgomerie was unable to be present, and in 
his absence his paper was read by Mr. William 
Bennett, of Lloyd’s Register of Shipping, resident in 
New York City. Speaking extemporaneously, when 
discussion on Dr. Montgomerie’s paper was taken up, 
Sir Arthur M. Sutherland wittily spoke for the ‘ poor 
shipowner,”’ and emphasised that sea safety was of a 
higher order than safety on land. He mentioned that 
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the fast train carrying him from Washington to New 
York broke down en rouée, and the passengers were 
marooned until they were picked up by a following 
train. ‘‘ There were,’ he added, ‘no headlines in 
the next day’s papers, as there certainly would have 
been had a first-class passenger ship been halted at 
sea. 

Rear Admiral J. G. Tawresey, Construction Corps, 
U.S.N., Retired, opened the technical discussion on 
Dr. Montgomerie’s paper. After complimenting Dr. 
Montgomerie, not only because of the value of his 
paper as a review of the problem, but because it offered 
topical matter for further study, the Admiral said that 
the treatment of safety at sea as associated mainly 
with the subdivision of ships was prevalent in the 
United States, outside the profession, until about two 
years ago, when disastrous fires forced a broader 
view. Limiting safety to subdivision was entirely 
contrary to the Conventions for Safety of Life at Sea, 
both of 1914 and 1929. The Conventions covered 
the whole range of dangers to which sea-going ships 
were exposed. Regarding accidents to steering gears, 
Admiral Tawresey asked if it was practicable to make 
the gear so strong and so well protected that failures 
would seldom occur. On the North Atlantic in every 
winter season a number of vessels, mostly between 
2000 and 4000 tons, were lost or very seriously 
damaged owing to steering gear failure. He thought 
that the time had come when hatches and other 
openings should be more securely closed with steel 
covers that could be made tight and would stay tight. 
Touching upon subdivision, he said that the Confer- 
ence of 1929 did increase the required subdivision 
from the first proposed.; but, in his opinion, not 
sufficiently for the safety of vessels carrying 500 to 
1000 or more persons. 

Mr. J. C. Niedermair, of the Bureau of Construction, 
Navy Department, Washington, said that the per- 
centages given by Dr. Montgomerie for ships lost 
during the period of 1894 to 1934 showed that a 
remarkable improvement in safety had been made. 
But such figures only tended to indicate the safety 
that had been accomplished in the prevention of 
serious damage rather than the safety after damage. 
It would be of interest to see what the percentages 
would be for the number of ships covered by Dr. 
Montgomerie if they were examined from the stand- 
point of assumed one, two, and three-compartment 
damage. The subdivision standard for purely 
passenger ships finally adopted by the 1929 Con- 
vention might be considered a fairly high standard. 
The main difficulty with it was that there were few or 
practically no purely passenger ships as judged by 
the criterion of service numeral adopted. 

Mr. H. F. Norton, of the Newport News Ship- 
building and Dry Dock Company, Newport News, 
Virginia, remarked that nothing seemed to be said 
in the paper about length of side damage which might 
be sustained without danger of sinking, nor as to how 
many vessels had foundered at sea on account of side 
damage due to collision either with other vessels or 
other objects. More information on those points 
would be of interest, if available. Dr. Montgomerie 
did not seem to be greatly impressed with the hope- 
fulness or necessity for completely fireproof or fire- 
resisting ships, provided reasonable precautions were 
taken and there existed the essential element of 
‘unremitting watchfulness.”’ 

Mr. Christopher Hastie, of Lloyd’s Register of 
Shipping, resident in Baltimore, said that major 
casualties would occur under divergent circumstances, 
but, although a certain type of vessel had been 
eventually lost, it did not follow that another type 
of vessel in the same category of circumstance could 
not have survived in like extraordinary severe weather 
conditions. Respecting internal subdivision, it had 
often been said that no amount of chopping up would 
save certain major casualties in as much as the 
majority of the compartments in each case were 
definitely affected. Regarding fire, he believed that 
without being obstructional and unreasonable to the 
shipowner, the erection of intermediate workable 
fireproof bulkheads in the *tween decks of vessels 
could be introduced, and that they would greatly 
minimise fire disaster. 

Captain A. H. Vankeuren, Construction Corps, 
U.S.N., said that naval experience since the Washing- 
ton Naval Treaty and the London Naval Treaty had 
opened the eyes of naval designers of all the high con- 
tracting Powers to the possibilities in the way of 
decreasing structural weights without, they con- 
fidently believed, adverse effect on safety. Better 
disposition of material, the use of welding, of stronger 
materials, and lighter materials, had enabled naval 
vessels to carry a larger percentage of total weight of 
armour and armament than in the days of unrestricted 
displacements, and thus, to some extent, to offset 
the handicap of being unable to resort to the old 
device of increasing the size of a vessel whenever new 
military features were desired. 

Professor Georg Schnadel, Technische Hochschule, 
Berlin, Germany, discussed the wave heights assumed 
by designers. 

Mr. Theodore L. Soo-Hoo, Bethlehem Shipbuilding 
Company, offered an explanation for the greater loss 
of vessels in an early age than in the older ships. The 
small ship was attacked more by the sea than were 
larger ships, which suffered less on the topsides. 
Defects in design were therefore more apparent. 
The small ship, carrying fewer passengers and crew, 





was not subject to as strict governmental and classi- 
fication society regulations as were the larger vessels. 
It was not as carefully designed, and might be subject 
to greater variations in loading. Thus, designs that 
fell short in such matters as freeboard, stability, pro- 
tection of deck, and side openings, or steering gear, 
were turned out. Subjected to the same seas as 
better-designed ships, they would fail first, increasing 
the rate of loss of new ships. 

Mr. Ernest H. Rigg, of the New York Shipbuilding 
Corporation, referred to the possible use of length as a 
basis for freeboard determination. Everyone had 
seen such ships with decks very close to the departure 
water line. As to using length as a basis, speed and 
power characteristics very largely revolved around 
length as the base; when discussing subdivision, 
length was most certainly a main consideration ; 
discussions of behaviour at sea, pitching, &c., all 
brought length in very prominently ; beam, depth, 
and draught were, in practice, fairly closely related 
to length, type for type. He thought Dr. Mont- 
gomerie’s suggestion would bear careful consideration. 

Mr. William Bennett, principal surveyor for Lloyd’s 
Register of Shipping in the United States and Canada, 
regarded safety at sea as one of the most illusive 
goals aimed at by humanity. It was a perennial 
subject of discussion, and a constant source of personal 
interest to all who ventured their lives on the sea. 
Ships had become progressively lighter in scantlings 
than formerly, were loaded deeper, and carried larger 
volumes of hazardous and dangerous cargo. Yet in 
spite of all that, as Dr. Montgomerie had proved, 
ships had become progressively safer. Yet it must 
not be forgotten that there were so many unknown 
terms that no final solution was possible. The ship- 
builder has to deal with materials of indefinable 
qualities, possibly highly stressed conditions, bad 
weather, improper cargo storage, mistakes in the 
handling and the navigation of the ships, &c., all of 
which might induce stresses in the structure, the 
magnitude of which might be altogether incalculable 
and entirely beyond his control to predict or to 
prevent. In other words, the problem of the naval 
architect was not one that was mathematically 
possible of solution, but was one which to a large 
extent was based on experience. He thought that 
greater attention should be paid to the steering gear 
and its accessories, and that when the rod-and-chain 
type was adopted it should be altogether removed at 
each special survey, repaired when necessary, re- 
tested, and afterwards annealed. 

(To be continued.) 








A Heavy Duty Aerial Ropeway. 


A sHoRT time ago we had an opportunity of examining 
what is claimed to be one of the most heavily worked 
aerial ropeways in this country. This claim is made on 
the strength of the fact that it carries 250 tons of material 
an hour, but it has other interesting features. The rope- 
way, of which we give some illustrations, was supplied 
by the British Ropeway Engineering Company, Ltd., of 
14-18, High Holborn, London, W.C.1, to the London 
Brick Company, Ltd., for installation at one of its Peter- 
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SPACER RETARDER 


borough works, and is used to take brick earth from a 
central collecting point to the works, where it is ground 
and passed under heavy pressure and between heated 
dies into bricks. 

The ropeway is 9050ft. long and extends over a main 
roadway and overthe L.N.E. Railway—we give illustrations 
of the guard bridges at these crossings on page 380—over 
comparatively flat country, which is, however, obstructed 
by old excavations. At the unloading end it rises to a height 
sufficient to command some 500-ton storage hoppers, 
30ft. high. It is of the bi-rope type—that is to say, there 
is one rope to carry the load and another to do the haulage. 
The carrying rope is 64in. in circumference on the side of 

















the ropeway which carries the loaded skips, and 4}in. 
on the return side. They are both of the lock coil type, 
and the 2}in. hauling rope is of Lang’s lay. The forward 
and return ropes are put under tensions of 32 and 15 tons 
respectively by concrete weights in towers at the delivery 
end. The driving gear is at the loading end, and requires 
25-6 H.P. The skips are of 37-5 cubic feet capacity and 
carry about 37 cwt. of clay each. They are spaced 
at 22-5 seconds interval on the rope and travel at 106 yards 
per minute. The towers are spaced apart from 210ft. 
to 288ft. 

The most interesting feature of the ropeway is the load- 
ing station, which was designed according to the ‘‘ Braco ”’ 
patents, and is illustrated by an accompanying drawing. 
At this station the skips which come loaded from the clay 
workings are lifted off trollies, worked by rope haulage, 
and transferred to the overhead ropeway. There are two 
haulage lines serving the station and each trolley carries 


TRANSFER GEAR 


two skips set transversely as regards their trunnions and 
resting on their bottoms. An illustration on page 380 shows 
two trollies, each with one of the skips unloaded. The 
trollies gravitate into the station and are pulled up by 
stops operated from the central control station. They 
are then directly underneath the running rail, which is the 
start of the ropeway. A part of this rail which is imme- 
diately above the trolley tracks is arranged to slide in 
guides, vertically, so that the hangers on which the skip 
is transported on the ropeway can be lowered sufficiently 
for their hooks to engage the trunnions on the skips. 
The rail is then raised again and the skip runs away under 
the action of gravity. 

The raising and lowering of the transfer rail is effected 
by two little carriages which are worked backwards 
and forwards on overhead rails by a double-threaded 
screw and a small electric motor. On the top of these 
carriages there are ramp-like plates which bear rollers 
on stirrups carrying the rail. These ramps have what 
might be described as ‘‘ dwell steps,”’ so that the top and 
the bottom positions of the rail are quite clearly defined, 
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regardless of any slack in the gear. After the two loaded 
skips have run away on the rail towards the ropeway, 
two empty ones are admitted by an electrically operated 
stop, and are lowered on to the vacant spaces on the 
trollies. The trollies are then moved forward and the 
process repeated. The trollies run forward a few yards 
and are gripped by the haulage rope to go back to the pit. 

It is necessary to space the skips a definite distance 


| apart on the ropeway so as to preserve an equable loading, 


so as they run off the transfer rail they are caught at the 
bottom by triggers on a link chain about 20ft. long, which 
is driven at a fixed speed by a small electric motor. The 
skips cannot pass these triggers until they have overrun 
the end of the chain, and so they are prevented from 
bumping into one another as they are run forward. 

The actual release mechanism which settles the distance 
apart of the skips consists of an electrically operated 
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HEAVY DUTY AERIAL ROPEWAY NEAR PETERBOROUGH 


BRITISH ROPEWAY ENGINEERING COMPANY, LTD., LONDON, ENGINEERS 
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trigger which is mounted above the shunt rail and engages 
with stops on the skip. This electrically operated trigger 
or releasing gear is controlled by means of a Venner time 
switch, which can be set to any definite interval. The 
trigger is actuated by a solenoid, electrically connected 
to the time switch, and the switch is set back to zero after 
each car is released, the latter passing over an electric 
tread-down trip device. This electric trigger receives some 
hard knocks, as it receives the impact from the loaded 
cars which are brought to rest and therefore the whole 
mechanism is built on massive lines and mounted on coil 
springs. Of course, the impact would be much worse if 
it were not for the link chain which prevents more than 
one car being brought up against the release or spacer gear 
at one time. 

On passing the marshalling gear the skip runs on to the 
ropeway proper, and its weight is used to grip the hauling 
rope. It is conveyed to the unloading station, where its 
contents are tipped in the familiar fashion. 








South African Engineering Notes. 


(By our South African Correspondent.) 


Care Town, September 15th. 
‘** Stirling Castle ’’ Beats Record. 


Shortly after 1 a.m. on Friday, September 4th, 
the Union Castle mail vessel ** Stirling Castle ’’ broke the 
record for the run from England to Cape Town, which was 
established by the mail steamer ** Scott ” forty-three years 
ago. The ‘Stirling Castle’s ”’ time for the voyage was 
13 days 6h. 30min., while the * Scott’s” time was 
1 day 12h. 51 min. more. The “ Stirling Castle’s ”’ net 
steaming time was 13 days 2 h. 30 min., as she stopped at 
Madeira four hours exactly. There was great enthusiasm 
in Cape Town and, indeed, throughout the Union as 
through the wireless news from time to time of the 
progress of the vessel was circulated. A great reception 
was given the vessel when she entered the docks shortly 
after 6 a.m. There were on board two persons who had 
been on the “ Scott’? when that vessel made the record 
trip forty-three years ago. Men who were of the crew of 
the ** Scott on that voyage, jealous for her fame, have 
explained here that for periods on the voyage the “* Scott ”’ 
equalled and even surpassed the best speed made by the 
** Stirling Castle,’’ but explain that some of the coal was so 
bad that the fires had to be cleaned every two hours. 


Had it been all Welsh steam coal the ** Scott,” they say, | 


would have done a good deal better than she did. 


Industrial Expansion. 


Industrial expansion in the Union since the 
depression period is clearly shown in the seventeenth 
annual census of industrial establishments, just published. 
The returns cover the business year ended at dates between 
January Ist and December 31st, 1934. The main figures 
deal with private industries only. Briefly, in the year 
there was an increase with regard to all undertakings of 
861 establishments, 15,059 European and 21,960 non- 
European employees, £20,443,014 in gross output, and 
£8,476,401 in value added to materials. That is to say, 
there was an increase of 17 per cent. in European and 
19 per cent. in total employment, 22 per cent. in gross 
output, and 18 per cent. in value added to materials. 
European employment for the first time passed the 100,000 
mark, the total being 10: Although the gross value 
of production was nearly two million pounds short of the 
1929-30 record, yet if lower prices are taken into account 
it probably exceeded the volume of output of 1929-30 by 
about 15 per cent. A statement with regard to textile 
factories for one year is included among the comparative 
tables. These include both spinning and weaving concerns. 
Owing to the number of the establishments being under the 
same control, it is not possible to give more than a limited 
amount of information as to their products. Even that 
information is not so unimportant. Over three million 
cotton blankets, weighing 4447 tons, over half a million 
rugs of all kinds, weighing 954 tons, and one and three- 
quarters of a million yards of sheeting, weighing 669 tons, 
were produced. 


Expenditure on Rolling Stock. 


The rolling stock programme authorised by 
Parliament involves an_ estimated expenditure of 
£6,878,637. of which approximately £1,714,427 was spent 
to the end of March, 1936. An amount of £3,151,820 is 
available to meet the expenditure to be incurred during the 
current financial year on new Jocomotives and vehicles of 
various types, and on improvements to existing rolling 
stock, leaving a balance of £2,012,390 to be expended 
during subsequent years. The expenditure to be incurred 
during the current financial year has been allocated as 
follows :—New locomotives, £868,323; mew coaching 
stock, £1,314,510 ; new wagon stock, £798,052 ; additions 
and improvements, £170,935. For road motor service 
provision to the extent of £402,400 has been made for the 
purchase of vehicles, trailers, and repair shop equipment. 


Harbours. 


A large programme of new works is in progress 
at several ports of the Union, involving a total expenditure 
of £3,789,002, of which approximately £1,588,205 was 
expended at the end of March last. The principal works 
under this head are :—Buffalo Harbour: build new East 
Pier and demolish eastern training wall; provide new 
turning basin, wharf, sheds, cranes, &c., and deepen 
entrance channel and river to 35ft.; extend south break- 
water by 600ft. and C. W. Malan Basin Quay by 500ft.; 
provide new tug and new suction dredger ; replace twelve 
electric cranes, West Quay. Durban Harbour: provide 
additional deep-water berths; increase depth of Island 
View Channel; remove cant on north pier and renew 
sections of Magdon Wharf; provide new bucket dredger 
and new 3000-ton floating dock ; replace ten 3-ton cranes 
by 4-ton cranes and provide three additional 4-ton cranes. 
Port Elizabeth Harbour: complete south breakwater ; 





close in Dom Pedro Jetty, and provide new tug. Table 
Bay Harbour : provide additional deep-water berths, &c.; 
provide berth ‘“‘ E ” on West Quay, New Basin. 


Orders Placed Overseas. 


The South African Airways have just ordered 
three Junkers machines. These are a new type of long- 
distance plane, the same as the Junker aeroplane which 
flew non-stop from Dessau in Germany to Bathurst, 
Argentina, a distance of 375 miles, in eighteen hours. 
The engines installed are Junkets, which give the machines 
a larger range although they are not quite so speedy as the 
petrol engines. The Johannesburg City Council has decided 
that an order be placed in England for fifteen A.E.C. Regent 
bus chassis, and that the bodies be also built in England, 
at. a total price of £39,459 for the complete vehicles. 
At the same meeting, which lasted 2} min., the Council 
passed recommendations involving the expenditure of 
£263.346. The recommendations included, besides the 
purchase of the oil-engine buses, the erection of a new 
foundry to permit of power station extensions on the 
site of an existing foundry; £100,000 for electrical 
expansion, and other allocations of minor importance. 


Order for Electric Motor Coaches. 


Orders have been placed by the Union Railway 
Administration at a total cost of £116,553 for seven first- 
elass electric motor coaches, and for nine third-class 
electric motor coaches, with equipment complete, and 
with equipment for conversion of other coaches into 
trailers. The successful tenderer was the General Electric 
Company. These are for the Reef electrification schemes, 
and are additional to others for which orders have already 
been placed. 


8.A.R. Locomotives. 


At present twenty-four locomotives of *‘ 15 EK’ 
type and forty-nine of the “19C”’ standard are under 
construction in Germany. At present locomotives on the 
South African Railways are of many makes—British, 
German, American, and Belgian, and there is one that 
is all South-African, which was constructed last year as 
an experiment at the Pretoria railway works. America 
has slipped back in the battle of prices. Belgium comes 
in with a few locomotives for narrow-gauge railways. The 
two countries which really count are Germany and Great 
Britain. Last year Great Britain got nearly all the plums 
with fifty of the “‘ 19 C ” type and twenty of the * 15 FE” 
type. Only six of the ““16E” type were made in 
Germany. This year, however, German tenders are lower 
than the British and are securing the orders. 


New Reservoir for Johannesburg. 


A new reservoir named the Forest Hill was 
recently completed on a site on the southern municipal 
boundary of Johannesburg. According to a report sub- 
mitted by the chief engineer, Mr. M. Udwin, to the Rand 
Water Board, the Forest Hill Reservoir with a storage 
capacity of 20,000,000 gallons of clear water is the largest 
covered-in reservoir constructed in South Africa. Mr. 
Udwin states that the reservoir has a top water elevation 
of 5917ft., which is 50ft. below that of the Yeoville high 
service reservoir, but commands practically the whole of 
the Board’s reticulation area from Randfontein to Nigel. 
Water can, in fact, be gravitated by the Board’s present 
pipe line system from this reservoir into the Springs- 
Nigel area and in emergency may be re-pumped at 
Paarlshoop (Langlaagte) for the supply of the Krugers- 
dorp reservoir and the West Rand area beyond. The 
reservoir has an internal diameter of 375ft. and a maximum 
depth of water of 29ft. The main wall is of a gravity 
section, constructed of mass concrete with a maximum 
width at the bottom of 15ft., tapering to 2ft. at the top. 
The contract was placed in July, 1935, at a tendered price 
of £56,843. 


Record Number of Truck Loadings. 


A remarkable record was established by the South 
African Railways for the week ended August 15th, when 
70,000 truck loadings were managed. Earlier record 
loadings were in 1933, during the week ended October 19th, 
the total being 64,861. This was beaten on three occasions 
later—June 13th, 1936, when the number was 65,252 ; 
July 25th, 27,699; and August 15th, 70,577. This 
abnormal loading was accomplished notwithstanding the 
fact that large numbers of trucks were allocated for use 
in connection with new works and other departmental 
requirements. Goods dealt with at Kazerne—the big 
clearing goods yards on the Rand—in July, 1936, aggre- 
gated 216,504 tons, an increase. of 23,270 tons compared 
with the coiresponding month of last year. During the 
week ended August 22nd this year, 6388 trucks were 
dealt with at this depét and 43,958 tons of traffic off- 
loaded, representing increases of 915 trucks and 8947 tons. 
A further eight mechanical horses and seventeen heavy 
petrol tractors are expected to be placed into service at 
Kazerne shortly, and additional orders are contemplated 
for other transport equipment. 


Convertible Heavy Steel Works. 


The establishment of heavy steel works which 
would enable the mining industry to carry on in a time of 
war, and means for the conversion of the steel tube works 
at Vereeniging into shell factories have been suggested by 
Lieut.-Colonel K. Rood, M.P. for Vereeniging, and others, 
and the idea is finding favour. Colonel Rood urges the 
development of the Air Force as a means of defence for 
the Union, with its small population, limited financial 
means, extensive area, and long coast line. Colonel Rood 
pointed out that if in time of war South Africa was cut 
off from the outside world for any length of time and 
mining machinery could not be obtained, the mines would 
have to close. He suggested, therefore, that the Govern- 
ment should encourage the establishment of a heavy engi- 
neering steel works, which could also, if necessary, produce 
heavy guns and other war material. Vereeniging, he 
considered, was the most suitable site for such a factory. 
Vereeniging has collieries on the spot, also the Union Steel 





Corporation works, Stewarts and Lloyds steel tube works, 
and several other works engaged on manufactures of steel. 


New Cape Point Light. 


The Cape Point light has just been increased 
from 500,000 to 19,000,000 candle-power. This huge 
increase in the power of the light does not mean that the 
beam will be visible for a greater distance. Its direct 
range will be unchanged, but the penetration will be 
increased enormously, and this will be of great assistance 
to shipping in misty and rainy weather. Owing to the 
situation of the light there was great difficulty in trans- 
porting the new machinery to the lighthouse. Some of the 
parts had to be taken over all manner of rocky obstructions 
entirely by hand. Although the power of the light has 
been increased thirty-eight times, the running costs will 
not be more, as the new plant runs on crude oil instead of 
paraffin. Slangkop is the lighthouse next to be fitted with 
a more powerful light. The new Cape Point light is by 
far the most powerful on the South African coast and is 
believed to be the most powerful in the Southern Hemi- 
sphere. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. pos 
free, unless otherwise stated. 


OXY-ACETYLENE WELDING. 


No. 693—1936. The publication of B.S.S. No. 693, 
Oxy-acetylene Welding as Applied to Steel Structures, 
makes a further addition to the series of B.S. Specifications 
relating to welding that are now available. The new 
publication is complementary to B.S.S. No. 538, which 
was issued in 1934 for the metal are welding of steel 
structures and follows the same general lines. It includes, 
amongst other items, requirements for the methods of 
making the joints, the maximum working stresses to be 
permitted, the workmanship and flame conditions to be 
maintained, and the tests to be carried out on welded 
joints. In the absence of a B.S. Specification governing 
the quality of welding rods for oxy-acetylene welding, 
appropriate requirements have been included in an 
appendix, whilst the methods of making the test pieces 
and of carrying out the tests on both weld joints and on 
all-weld-metal test pieces are also described separately. 


PAPERS (UNVARNISHED) FOR ELECTRICAL 
PURPOSES. 

698—1936. The range of B.S. Specifications for elec- 
trical insulating materials has now been extended by the 
publication of a specification for papers (unvarnished) for 
electrical purposes. The specification is intended to be 
used as a guide for purchasing purposes and not to convey 
recommendations respecting processes. Individual users 
who require other thicknesses and degrees of porosity or 
other special properties will be able to insert their own 
limits making use of the methods of test described in the 
specification. Maximum and minimum values are given 
for the following properties :—Tensile strength, tearing 
strength, oil absorption, air permeability, acidity or 
alkalinity. Definite lirniting values are given for the 
following properties :—Thickness, electric strength, ageing 
(bursting strength), mineral ash, freedom from conducting 
paths. The substance of the paper has been left for settle- 
ment between the user and the paper maker, with a 
limiting tolerance on the agreed value. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


RICcHARDSONS, WESTGARTH-BrRown Bovert, Ltd., Hartlepool 
and London, inform us that during the last quarter three further 
‘* Velox ’’ steam generators have been ordered. The total number 
of boilers now installed or under construction is thirty-eight. 
The three new units are for Rumania. 


Atrsa Crate, Ltd., of Chiswick, have received an order from 
the Aden Port Trust for a three-cylinder 24/36 H.P. marine 
Diesel engine fitted with 2/1 reduction gear, electric starting, 
and electric generating equipment. This is the third repeat 
order for this type ef engine which the Trust has placed with 
the firm. 


C. A. Parsons anp Co., Ltd., have received an order for two 
turbo-generators of 18,750 kW capacity at 1500 r.p.m. for the 
Broken Hill Proprietary Iron and Steel Works, in New South 
Wales, Australia. The turbines will be of the single-cylinder 
reaction type, taking steam at 375lb. per square inch and 
750 deg. Fah., and the alternators will generate current at 6600 
volts and 25 cycles. The firm has also recently received an order 
for two large high-voltage turbo-generators complete with con- 
densing plant for the Mulajore Power Station of the Calcutta 
Electric Supply Corporation, Ltd. Each of the sets will have a 
continuous capacity of 30,000 kW at 3000 r.p.m. and will 
operate with steam at 350lb., superheated to 700 deg. Fah. 
The alternators will be of the Parsons concentric conductor 
type and will generate current directly at 33,000 to 36,000 volts. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tuos. W. Warp, Ltd., Albion Works, Sheffield, have secured 
the agency for the British Isles for the ‘“‘ Reid ” surface grinders, 
which are built in America by Reid Brothers Company, Inc., 
of Beverley. 

Mr. Howarp T. STILLWELL, late sales manager of Leo C, 
Steinle, Ltd., has joined the staff of E. H. Jones (Machine Tools), 


Ltd., as sales engineer in the London area. Previous to his 
association with Leo C. Steinle, Ltd., Mr. Stillwell was for sixteen 
years with Charles Churchili and Co., Ltd., formerly as sales 
engineer and later as branch manager in Bristol and afterwards 
in London. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer, 


Sheet Prices Again Advanced. 


Although there were.rumours previous to last 
week’s meeting of the British and Continental makers in 
Paris that the export prices of black and galvanised sheets 
were to be again advanced, the extent of the movement 
created some comment. 
August that the last increase was made, when prices were 
raised 5s. Quotations have now been advanced by 10s. 


in the case of black sheets and by 15s. in the case of 


galvanised. The one notable exception to the general 
movement is that the prices of galvanised sheets for the 
Indian market have been left unaltered, although the 
black sheet quotation for that destination has been raised. 
The general price for British black sheets for export is now 
£10 10s. f.o.b., whilst for South Africa it remains at 
£10 5s. plus 3 per cent. on invoice value. This special 
price for South Africa has been fixed by agreement with 
the industry of that country and the Continental makers, 
the percentage increase being charged to bring the British 
and Continental prices to the same level to the South 
African buyer after allowance has been made for the pre- 
ferential duties on British material. Continental prices 
also were increased, the general export quotation for black 
sheets being raised to £10 5s. f.o.b., an advance of 10s. 
It is reported that a special arrangement has been reached 
with the Continent regarding the Indian market and that 
the Cartel makers have agreed that in future they will 
regard this as British territory and will not seek business 
there. This is borne out by the refusal of Continental 
works which have been approached by merchants to quote 
for that market. The general Continental quotation for 
galvanised sheets has been raised to £12 5s., or to within 
5s. of the British makers’ price, whilst for the Irish 
Free State, the British price has been increased 15s. 
to £14 f.o.q. The market is inclined to regard these price 
advances with some misgiving, as likely to check the 
development of overseas trade. It is pointed out that in 
the Indian market since the last increase in the quotations 
the Tata Iron and Steel Company, Ltd., the Indian pro- 
ducer, is believed to have sold 33,000 tons and to have 
booked the full requirements of users in that country until 
the end of the year. As a consequence there is practically 
no sale for either British or Continental material. 


The Pig Iron Market. 


The situation in the pig iron market cannot be 
regarded as comfortable, and whilst the producers 
generally are concentrating upon dividing their output 
between their customers the latter are irritated at the 
difficulty of accumulating even small stocks against 
possible emergencies. Most users have covered their 
requirements for some time ahead, but they are receiving 
supplies against these contracts on a somewhat limited 
scale. Thus, whilst the total output is passing into almost 
immediate consumption, an atmosphere of nervousness 
prevails, and consumers are wondering how the* position 
will develop later in the year. On the North-West Coast 
the makers’ claim that they are keeping their customers 
supplied seems to be borne out, but there is little margin 
of safety. Moderate shipments of No. 3 Cleveland foundry 
have been made to Scotland, and a certain amount of 
iron is going to outside districts, but most of the output 
is used to satisfy the needs of local consumers. In these 
circumstances practically no iron is available for export. 
Comparatively little new business has been transacted 
lately, but some contracts have been placed for delivery 
over the first quarter of 1937 at current prices, and this 
is taken as an indication that rio further movement in 
quotations may be expected before next March. In the 
Midlands stringent conditions also rule, and most of the 
makers are understood to have sold their output for some 
months ahead. The light castings industry is busy and 
is taking heavy tonnages of pig iron. Business in forge 
iron, also, is satisfactory, and seems to be expanding, 
whilst the call for the better grades of iron used by engi- 
neering establishments is steadily growing. In Scotland 
the demand is unrelaxed, and the Scottish make has to 
be supplemented by considerable quantities of English 
and imported Indian iron. Tho situation as regards 
foundry iron in the Lancashire market has not changed. 
The consuming works are obtaining the quantities they 
require, although there seems general apprehension as 
to a possible stringency later on. The market for hematite 
presents no fresh features; the demand readily absorbs 
the available supplies and heavy deliveries are being 
made to the steel works in Sheffield and the Midlands. 
Lately a few thousand tons have been exported, but 
there have been many complaints on the part of merchants 
at the difficulty of securing iron for export against old 
contracts. 


The Midlands and South Wales. 


The steel industry in the Midlands and its allied 
trades are working at high pressure, but the producers 
seem unable to satisfy fully the requirements of the 
market. Complaints are frequently heard of work being 
held up owing to supplies of steel not coming to hand, 
although it must be said for the steel makers that they 
are doing their best to meet their customers’ needs. There 
has been no relaxation in the pressure to obtain supplies 
of joists and sections, and the constructional engineers 
appear to be amongst the worst sufferers from delays in 
delivery. For the time being new business has been 
rather restricted, but this is largely because consumers 
have contracted well forward and the works are not anxious 
to add to their already crowded order books. One of the 
features of the market has been the increased demand 
during the past few weeks for small steel bars, principally 
of ferro-concrete quality. The re-rollers have taken orders 


It was only at the beginning of 


showing some anxiety regarding their supplies of semi- 
finished steel. This, however, has been allayed to some 
extent by the report that the British Iron and Steel 
Federation has purchased a large quantity of billets, 
which will be imported in addition to the arranged quota. 
There has been no alteration in prices, the controlled 
quotation for bars being £9 7s. d/d in 4-ton lots not 
less than 1 ton of a size. The re-rolling section of the 
industry is also producing a heavy tonnage of strip and the 
market’s requirements of this commodity are broadening. 
Consumers of sheets do not seem very happy with regard 
to the recent increase in export prices of 10s. per ton, 
although it did not come entirely as a surprise to the 
merchants. The Continental quotations, however, have 
also been raised and it is hoped that the arrangements 
between the British and Continental makers will ensure the 
maintenance of export trade. Business in colliery steel has 
been rather better of late, but irritation is still expressed 
that the steel makers will not accept orders for forward 
delivery. Quotations are unchanged at £9 2s. 6d. for 
heavy and £8 17s. 6d. for light arches. All the steel works 
in South Wales are operating at capacity, but the output 
has been disposed of for some time and new business has 
been rather quiet. Makers of billets in particular are 
unable to accept more contracts for this year’s delivery. 
The tin-plate works are employed at about 65 per cent. of 
capacity and of late export business in this material has 
been rather more active. 


Current Business. 


The Cargo Fleet Iron Company, Ltd., has ordered 
from the Woodall-Duckham Vertical Retort and Oven 
Construction Company (1920), Ltd., London, a continuous 
CS removal plant to deal with 4800 gallons per day 
of 80 per cent. washable crude benzole. It will be used 
to treat benzole from the Cargo Fleet and South Durham 
coking plants. An order for a 9200-ton cargo ship has 
been placed with Bartram and Sons, Ltd., Sunderland. 
C. A. Parsons and Co., Ltd., have taken an order for 
two large high-voltage turbo-generators with condensing 
plant for the Mulajore power station for the Calcutta 
Electric Supply Corporation, Ltd. The West Hartlepool 
Steam Navigation Company, Ltd., and the Fellden 
Shipping Company, Ltd., London, have each placed 
a contract for a new cargo vessel with William Gray 
and Co., Ltd., West Hartlepool, who will also construct 
the machinery at their Central Marine Engine Works. 
The Appleby-Frodingham Steel Company, Ltd., Scun- 
thorpe, has placed a repeat order with Tornblad and Lees, 
46, Victoria-street, London, 8.W.1, for two additional 
units for the Greenawalt sintering plant at their Appleby 
Works. Archibald Russell, Ltd., are to erect a new 
washery at Tannochside Colliery, Bellshill. The washery 
will be built by Nortons (Tividale), Ltd., and will have a 
capacity of 50 tons per hour. The Department of Overseas 
Trade announces that the following contracts are open 
for tender :—South African Railways and Harbours : 
Poles, tubular cross arms; galvanised steel spindles ; 
white porcelain insulators, copper binders, stay rods, 
clips and wire, and copper wire (Johannesburg). 
Public Works Department: Laundry machinery ; elec- 
trical hauling winch, 200 volts, single-phase, 50 cycles 
(South Africa, October 23rd); Municipality of Rusten- 
burg: Machinery and plant in connection with electricity 
scheme and reconstruction work (Town Clerk, 34, Calcutta 
House, Johannesburg, October 30th). Indian Stores 
Department: Mild steel and iron galvanised sheets, 
plain and corrugated, ridges and wind ties (New Delhi, 
November 6th); ball bearings and roller bearings for 
the period February Ist, I937, to January 31st, 1938 
(Simla, October 24th). New Zealand Posts and Tele- 
graphs Department: 30 tons of cadmium-copper wire, 
50,000 cadmium-copper binders, and 50,000 cadmium- 
copper tapes (Wellington, December 7th); 20 miles of 
stranded galvanised steel wire (Wellington, November 
2nd). Egyptian Ministry of Public Works: Pipes, 
valves, and water meters (Cairo, November 30th). South 
African Railways and Harbours: Seven petrol-driven 
2ft. gauge rail motor trolleys and a number of 6-seater 
petrol-driven 3ft. 6in. gauge rail trolleys and spare sets 
of wheels and axles (Johannesburg, November 23rd) 
Argentine State Railways Administration: Railway 
turntable with a diameter of 25 metres (Buenos Aires, 
November 23rd); State Oilfields Directorate: Seamless 
galvanised steel pipes of }in., fin., lin. and 2in. diameter, 
with various pipe fittings (Buenos Aires, October 21st). 


Copper and Tin. 


Firm conditions have ruled in the electrolytic 
copper market and the tendency has been for prices” to 
advance. So far this market has been only slightly affected 
by the recent currency developments, and apparently it is 
not now expected that prices will be greatly influenced. 
France is a large buyer of copper, and it is thought that 
the new French policy with regard to tariffs and quotas 
may help to increase purchases from that country. 
European markets have been inquiring on a good scale, 
but financial restrictions have hindered business. In this 
country buyers have taken moderate quantities, but most 
of the large consumers are covered and there has been no 
necessity for them to rush into the market. Many users, 
however, find that it is not always easy to buy copper for 
the dates they require. and, on the other hand, the producers 
are displaying no desire to press metal upon the market. 
It seems to be generally believed that the American pro- 
ducers have relinquished any idea they may have had of 
increasing the domestic price to 10c. in view of the opposi- 
tion of impoztant interests amongst them. In the London 
standard market there has been a considerable amount of 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations ire 
be found on the next. page. 


these have been easily taken care of by fresh bull buying. 
. .. The tin market has been relatively steady since the 
last meeting of the International Tin Committee, and less 
than usual interest has been shown by dealers. Neverthe- 
less, on occasion, when the price has looked like declining, 
rather as a result of the lack of interest than from bear 
sales, strong support has been forthcoming from powerful 
interests. American and Continental buying has been 
intermittent, and the quantities taken have consisted 
chiefly of small parcels. The statistics at the end of 
September showed a decrease in the visible supply of 1762 
tons to 12,663 tons. The carry over in the Straits increased 
to 2476 tons from 1597 at the end of August, and at the 
Arnhem smelter was 833 tons against 750 at the end of 
August. The supplies in September totalled 7592 tons 
and the deliveries 9534 tons. Of the latter, 6200 tons went 
to the United States and 937 tons to Great Britain ; 
Holland took 586 tons and the rest of the Continent 
990 tons. The largest item in the supplies was the 
shipments from the Straits to America, which totalled 
4085 tons. The announcement that the French Govern- 
ment had decided to suspend the quota applying to tin 
has had little influence upon the market. 


Lead and Spelter. 


The advancing tendency in the lead market, 
which was interrupted for a time as a result of the currency 
crisis, has, if anything, become stronger. Dealers seem to 
have made up their minds that the metal is not likely 
to be adversely influenced, and consumers who last week 
showed some hesitation, have returned to the market and 
bought with freedom. The situation which obtains, how- 
ever, is not altogether satisfactory, since it seems possible 
that the present stringency in the prompt position may 
become more noticeable as the season advances. Arrivals 
of Mexican lead have done little to ease matters, since 
most of this metal was purchased before arrival." As a 
result consumers who find that they have to place orders 
for prompt lots are generally supplied from warehouse, 
for which they naturally have to pay a premium. An 
interesting development has been the revival of interest in 
options, which have not been sold on the London lead 
market for a long time past. Only a small business has 
been done and the “‘ double option ” was sold at 25s. . . . 
There has been a fair amount of activity in the spelter 
market, although prices have moved within narrow limits. 
Rumours continue to circulate regarding negotiations for 
the re-establishment of the Cartel and at times have 
resulted in a certain amount of bull speculation. Little 
confidence, however, is felt in the ability of the’ spelter 
producers to organise a new Cartel, since all the factors 
which resulted in the breakdown of the old organisation 
still exist. Consumption latterly seems to have improved 
and the galvanisers have taken larger supplies than for 
some time. Statistically, however, the position of the 
metal is not good, since there is little doubt that production 
is in excess of consumption and that stocks, if they are not 
unwieldy, are at least larger than are required. The 
announcement that the Government was speeding up the 
rearmament programme had a slightly stimulating effect 
upon this market since considerable quantities of this 
metal go directly and indirectly into munitions. Another 
favourable development in the situation is that amongst 
the import quotas which have been suspended by the 
French Government is that applying to zinc, and it is 
argued that this should lead to an improvement in the 
quantities taken by that country. 


Non-ferrous Metals Average Prices. 


The London Metal Exchange average prices for 
September all show increases compared with August. 
This is the first time since March this year that the 
averages for any month have shown a general advance, 
and the movement reflects the improvement which has 
taken place in the non-ferrous metal markets during the 
past two months. The average quotation for cash copper 
advanced to the extent of 13s. 1d., the upward movement 
for three months metal being 12s. 2d. over the August 
figures, whilst the average for electrolytic was 17s. and for 
wire bars 16s. 4d. better than for the previous month. 
The higher prices recorded in the tin market during 
September brought the averages for the month in the case 
of cash tin to £11 and for three months to £11 7s. 3d. above 
the August figures. The average quotation for lead for 
shipment in the current month was £1 4s. 9d. and for ship- 
ment the third following month £1 2s. 3d. higher, whilst 
the mean average was £1 3s. 6d. above that for August. 
The improvement was less noticeable, however, in the 
spelter market and for shipment in the current month the 
average was only 7s. 7d. above that for August ; shipment 
in the third following month being 8s. and the mean 
7s. 9d. better. The following are the official London Metal 
Exchange average quotations for September :— 





activity and whilst some of the purchases made imme- 





totalling a very large tonnage of this material and are 





diately before the franc was devalued have been liquidated, 


SranpaRp Copper ... Cash (mean) ... ... £38 19 O04 
3 Months (mean) ... £39 3 5} 
Settlement £38 18 104, 
Etrectrotytic CoprpEeR (mean) £43 10 1, 
E.ectTrotytTic WirE Bars : £43 14 1054 
Best SELECTED COPPER (mean)... ..- £43 1 11g 
STANDARD TIN... Cash (mean) ... . £194 17 7¥y 
3 Months (mean) ... £192 5 25 
Settlement £194 16 145 
(For shipment the current month ... £18 0 275 

| For shipment the third following 
LeaD< month a Se ties: 3 on! wh 
) Mean £17 19 934 
(Settlement ... ... ... ... --- --- £18 0 2% 
For shipment the current month... £13 18 ik 

| For shipment the third following 
SPELTER< month <a aU aks Mae. “sas £14 3 24 
Mean £14 0 1735 
Settlement £13 18 0; 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers: joists, 22s. 6d. ; 


PIG IRON. 
Home. 
(Did Teesside Area) 
Coast— £ os. d. 
Hematite Mixed Nos.*.. 4 5 0... 
No.1 st) ee eS gee Meee ee ee 
(D/d Teesside Area) 
No. 1 —— i a re 
No. 3 G.M.B... eT ee ee 
Ne: 4@nrge: 0 oie 3S 
Basic (Less 5/— rebate)... 315 0O 
MIDLANDS— 
Staffs. (Delivered to Black Country Station) 
North Staffs. Foundry .. 4 0 
» Forge — 
Basic (Less 5/— rebate)... 3 Li 


N.E. 


Cleveland 


Northampton-— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanp— 
Hematite, f.o.t. furnaces* 4 
No. 1 Foundry, ditto .. 4 
No. 3 Foundry, ditto 3 
Basic, d/d (Less 5/— rebate) 315 0O.. 
5 6d/d Glasgow 
Sheffield 


N.W. Coast— (4 
Hematite Mixed Nos.* +6 IE" OS 
a we 


* Less 5/— rebate. 


MANUFACTURED IRON. 
Home. 
Lanes. anpD YORKS.— £ os. d. 
Crown Bars ” O8°.. 
Best Bars 
MipLanps— 
Crown Bars Son mae 
Marked Bars (Staffs. ) 
No. 3 quality 
No. 4 quality 
ScoTLanp— 
Geom: Bare... «saat 
Mabe s <i caw avy od 32 
N.E. Coast- 
Common Bars ae t:  w é 
Best Bars vara sa es a 
Double Best Bars ae ee ee 
NORTHERN IRELAND AND FREE StTaTE— 
Crown Bars f.o.q. .. ey @-.. 


STEEL. 
LONDON AND THE SouTH— Home. 
£s. 
a 
RS ch aa ee! 
Joists Ser axial aa 
Channels... .. . <e 
Rounds, 3in. and up 
» under 3in. 
Flats 


Plates, 


Q 


oO WNW -+!3 © to 0 
BSAaaonrweanan? 


a 


2in. (basis) 
fin. .. 
oe 
fin. .. 
fin. .. 
NortH-East Coast— 

Angles 

Tees.. 

Joists 

Channels. : 

Rounds, gin. and up 

9» under 3in. 


Plates, jin. (basis) 
. frin. .. 
jin. .. 
fein. .. 
tin. . ee 
Boiler Plates, ee _— * 
MrpLanps, AND LEEDS AND DistTRICcT 
= «: ‘d. 
RFs st ke ce we 
WE. EP ee cw an 
PE 5: o's, oS ROE 
Channels... .. . in | 
Rounds, 3in. and up .. 10 
” under 3in. a 
Flats, Sin. and under .. 9 


— 
“1 to =1 to 
> 


o 
(— 7 ~~) 


n 


"oa+7600 


~ 
“I to «1 


POBBARDR Cooaccnc 


— 
1 or bo 


Plates, in. (basis) 
” fein. .. 
re fin. .. 
fein. .. 
” fin. . 
Boiler Plates, tin 


Export. 


Birmingham 


Export. 
£ et: 
Ww 0 0 
10 12 6 


10 0 
12 10 


—) 


eooocooo oo 


cosoeosoo coco ooo & 


eoocoocoo coco eoce & 





*For Markets other than Canada, 
tSouth Africa 5s. and Foreign Markets 2s. 6d. higher. 
STEEL (continued). 

Home. Export. 

Guiasgow AND DistRict— £ s. d. & sd. 
ARNE pik lo ss Se et ee epiaa *8 

Tees... ‘ 0 ae peers *9 

Joists i *8 

Channels. *8 

Rounds, Sin. waa up 

» under 3in. 

Flats, 5in. and under 

jin. (basis) 

fein. . 

o oan: 
“2. 
Pa fin. .. 
Boiler Plates . . 


as 


41.1 ¢ 


Plates, 


_— 
te ~3 to +1 


~~ 
ao 


South Wates AREa- 

Angles 

Tees. . 

Joists 

Channels . . 

Rounds, Sin. and up 
in under 3in. 

Flats, 5in. and under 

fin. (basis) 

fein. .. 

fin. .. 

fein. .. 

a. Ss 


TRELAND—F.0O.Q. 


Plates, 


Be.rast. Rest or IRELAND. 
o« & Se; 
es 7“ i a 
10 7 6 
915 O 
912 6 


Angles 

Tees. . 

Joists 

Channels. . : 

Rounds, 3in. ont up 
under 3in. 


Plates, jin. (basis) 
— or 
fin. .. 
fein. .. 


ees ri 10 


Seaeanceos 


oe © 
— 
ote oo 


wn 


— 


bo 3 bo -3 89 


MATERIALS. 


Home. 
Sheets. =  e.: & 
10-G. to 13-G., f.o.r. = .. 10 5 
14-G. to 20-G., d/d 115,261. ... 
21-G. to 24-G., d/d 14088 BH@ cs 
25-G. to 27-G., d/d 3 12; @) << 
The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 


OTHER STEEL 


30s. per ton extra. 
Jalvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s. d. 
4-tonlotsandup .. .. 14 0 0 
2-tonto4-tonlots.. .. 14 7 6 
Under 2 tons ina’ Ge ee 
Export: India, £12 7s. 6d. to £13 2s. 6d. c.if.; South 
Africa, £12 10s. 0d. f.o.b. plus 3 p.c. invoice value ; 
Rhodesia, £12 17s. 6d. f.o.b.; Irish Free State, 
£14 Os. Od. f.0.q.; General, £12 10s. Od. f.o.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £6 Os. Od. 

Billets. 

Basic, (0-33% to 0-41% C.) Ji a8 

Medium (0-42% to 0-60% C.).. 


5 0 
15 0 
% to 0-85%C.) .. 8 5 0 
to 0-99%C.) .. 0 


& s. d. 
7 
me 
7 


» Hard (0-61 
(0-86% 
- wo Q% C. and up) ‘ > 0 
Soft (up to 0-25% C.), 500 tons and up 6 
Rails, Heavy, 500-ton lots, f.0.t. ou 0 
» Light, f.o.t... Y we. se cae 0 


” ” 


FERRO ALLOYS. 


3/14 per Ib. 
3/- per Ib. 
Per Ton. Per Unit. 
£2110 0 7/- 
£21 0 0 T/- 
£21 0 0 3/- 


Tungsten Metal Powder. . 
Ferro Tungsten 


Ferro Chrome, ¢p.c. to 6 p.c. carbon 
os 6 p.c. to 8 p.c... 
” 8 p.c. to 10 p.c. 
Specially Refined .. 
Max. 2 p.c. carbon 
» 1 p.c. carbon 
0-50 p.c. carbon 
carbon-free .. 


£33 11/- 
£36 : 11/- 
£37 5 0 12/- 
93d. per lb. 

2/5 per Ib. 

£11 5 0 home 
£12 10 0 scale 5/- 
£17 17 6 scale 6/— 
12/8 per Ib. 

4/6 per Ib. 

9d. per Ib. 

£200 to £205 

6/- to 6/1 per lb. 


0 
0 
Metallic Cerone “ 
Ferro Manganese (loose), 76} p.c. 
Silicon, 45 p.c. to 50 p.c. 
” 75 p.c. : 
Vanadium 
Molybdenum. . 
Titanium (carbon free) 
Nickel (per ton) 
Cobalt .. .. 


p-u. 
p.u. 





NON-FERROUS 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 


India, Australia and New Zealand, 5s. per ton must be added. 


METALS. 


Official Prices, October 7th. 


Coprer— 

Cash .. 

Three months .. 

Electrolytic * 

Best Selected Ingots, d/d Bir- 

mingham 

Sheets, Hot Rolled 

Tubes, Solid Drawn (basis) . . 
»  Brazed (basis) 


Brass-— 
Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 
oe Brazed.. 
Tin— 
Cash .. 
Three months . . 
LEAD.. 
SPELTER 


Aluminium Ingots (British) .. 


Oto £39 16 3 
3to £39 17 6 
Oto £44 15 O 


£39 15 
£39 16 
£44 5 


Export. 
lid. 


ld. 


Home. 
lid. 


lld. 


£33 0 Oto £35 0 0 
Home. Export. 
10d. 10d. 


12d. 12d. 


Oto £202 5 0 

Oto £199 5 0 

£18 1 3to £18 0 0 

£13 17 6to £14 2 
£100 to £105 


£202 0 
£198 15 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 


(f.0.b. Grangemouth )— Navigation Unscreened 15 


Hamilton Ell 
Splints 


AYRSHIRE 


(f.0.b. Ports)--Steam 


F1IFESHIRE— 

(f.0.b. Methil or Burntisland) 
Prime Steam .. : 
Unscreened Navigation 

LoTHIANS— 
(f.0.b. Leith)}—Hartley Prime 
Secondary Steam .. “: 


Export. 

'~to 15/6 
15/9 to 16/6 
18/6 to 19/- 


1 


'9to 15 


-to 15 - 


‘6 to 14/9 
14/ 


ENGLAND. 


YORKSHIRE, MANCHESTER 
B.S.Y. Hard Steams 
Furnace Coke 


NorRTHUMBERLAND, NEWCASTLE 
Blyth Best 
»  Second.. : 
» Best Small .. 


Unscreened 


DurHAmM— 
Best Gas. . 
Foundry Coke 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best .. 
South Yorkshire Seconds 


CaRpiFF— 
Steam Coals : 
Best Admiralty Large .. 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNsEA— 

Anthracite Coals : 
Best Large 7 
Machine-made Cobbles. 
Nuts 
Beans 
Peas ae lee 
Rubbly Culm. . 

Steam Coals : 
Large Ordinary 


SOUTH WAL 


19/6 to 23/- 
19/— to 24 


16/— to 16/6 

15/— to 15/6 
13/- 

14/6 to 15/6 


14/8 to 15/- 
24/6 to 26/6 


Inland. 


26/- to 29/- 
23/- to 25/- 
20/- to 21, 


ES. 


19/6 
19/— to 19/44 

18/6 
18/3 to 18/6 
13/6 to 14/6 
13/— to 13/6 
25/— to 27/- 
30/— to 47/6 
24/6 to 25/- 

22/- 


36/— to 40/- 
41/— to 48/6 
40/— to 48/6 
25/-- to 35/- 
19/- to 23/6 
11/6 to 12/- 


18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 ey 
Diesel Oil ve 


Per Gallon. 
34d. 
4d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The National Economic Council. 


THE long and acrimonious debates following 
upon the franc devaluation have helped to clarify the 
situation. The country’s growing discontent over the 
labour agitation stiffened the attitude of the Senate 
towards the Government’s claims for autocratic powers, 
and it removed from the Devaluation Bill the clause 
authorising the Government to establish a sliding scale 
for wages adjustable to variations in living costs. Instead, 
it was resolved that if living costs are found at the end 
of the year to have risen appreciably the Government 
will ask the National Economic Council to decide upon 
whether wages shall be advanced and to what extent, and 
a decree will be issued only after approval by the Conseil 
d’Etat. The importance of this amendment lies in the 
rehabilitation of the National Economic Council, which 
the Government has ignored since it came into power. 
That Council, composed of experts of the highest standing 
and leading representatives of trade and industry, was 
raised by the late Government from the position of an 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. “ig 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





SWITCHGEAR. 

452,751. December 17th, 1935.—FLuip-siast Circuir 
Breakers, Allminna Svenska Elektriska Aktiebolaget, 
Vasteras, Sweden. 

This breaker is designed to put out the are produced when 
opening the circuit when both large and small currents are 
flowing. It is of the oil-filled type and is operated by the gas 
generated by the arc. The fixed contact is shown at A and the 
movable one at B. The movable contact through two 
insulating dises C and D, which are connected by sleeves with 





occasional consulting body to the dignity of a State 
Youncil whose recommendations were to be regarded as | 
a definite settlement of economic questions, though not | 
absolutely binding on the Government. It is significant | 
that the Senate should have subordinated a decree based 
upon such recommendations to approval by the Conseil 
d’Etat. This precludes the Government from giving too 
wide an interpretation to the Council’s decisions. In 
effect, the Senate has placed the National Economic 
Council as a barrage against the flood of labour and | 
economic reforms with which the Socialists hope to | 
benefit workers at the expense of industrial and national | 
interests. 


The Forty Hours’ Week. 
The first application of the forty hours’ week | 
has been made to the colliery industry, where its introduc- | 
tion offers little difficulty on account of coalowners | 
being unable to resist the men’s claims when they are | 
themselves dependent on the Government for support in | 
order to carry on business profitably in face of foreign | 
competition. Owing to the relatively uneconomical | 
mining conditions in the Nord and the Pas de Calais, | 
and an unfavourable geographical situation with respect 
to consuming centres, coalowners cannot stand alone, | 
and they accepted the forty hours’ week, with 38 h. 40 min. | 
for men working underground, with a promise of adequate | 
compensation. That compensation was to have taken | 
the form of a State coal-distributing organisation, with | 
control over licences for imports, and having a complete 
sales monopoly the organisation would fix prices at a 
level to provide coalowners with reasonable profits. 
The Senate refused to sanction the Bill for the creation 
of a State sales comptoir until the whole matter was 
thoroughly investigated, more particularly with regard 
to its feasibility from a financial standpoint. If the 
scheme is finally rejected coalowners may find themselves 
in a serious situation. After the coal mining industry, 
it is understood that it will be the turn of the metallurgical 
and building trades, in which the men are particularly 
insistent on the shorter week. In the building trades | 
employers have already received some indication of what 
the result will be, for there are many complaints of a 
decline in workers’ efficiency since the higher scale of 
wages was imposed, the consequence, no doubt, of a new 
mentality which deprives men of an appreciation of the 
dependence of wages on work. The difficulties in the 
way of putting the forty hours’ week into operation are 
seriously retarding the application of the reform, and 
there are reasons for believing that the Socialist Govern- 
ment will endeavour to make the shorter week an integral 
part of the proposed world economic reconstruction. 


Foreign Trade. 


The steady contraction of foreign trade, as 
shown by an increasingly unfavourable balance and a 
decline of exports, is revealed in the returns for the first 
eight months of the past three years. During that period 
imports declined only from 15,982 million francs to 15,568 
millions, for the country is dependent to a large extent 
upon foreign supplies of foodstuffs and still more on raw 
material. Exports fell from 11,364 million francs in the 
first eight months of 1934 to 9447 millions this year. 
The latter figure does not represent the actual decline, 
since it includes a considerable exportation of produce 
upon which bounties were paid, so that the total amount 
of bounties must be deducted from that figure in order 
to obtain the real value of exports. Values of exported 
manufactured goods have been falling steadily for several 
years, and now represent only a very small proportion 
of the total trade volume. Great Britain stands third on 
the list of suppliers, and while the United States and 
Germany both sent to this country during the eight months 
about three times as much as they took from France, the 
imports from Great Britain amounted to 1084 million 
francs, and the French exports to that country totalled 
1181 millions. Imports from the rest of the British 
Empire were valued at 1533 million francs and exports 
thereto 206 millions. There are few countries with which 
France has a favourable trade balance. The most profit- 
able customer is the Irish Free State, which purchased 
from France eight times the value of its exports to this 
country. 


Steel Sales Organisation. 


At the beginning of this month there came into 
operation the new agreement between the Comptoir 
Sidérurgique and the national syndicate of iron and steel 
merchants, which both passed through a critical period, 
the dissensions within the Comptoir having threatened 
at one time to bring about its dissolution and wreck 
the Steel Cartel, while merchants had grievances amongst 
themselves and with the Comptoir. Nearly a year ago 
steel makers succeeded in renewing the Comptoir, and 
since then there have been lengthy negotiations with 
merchants which eventually ended in big merchants 
settling upon terms with the Comptoir and undertaking 
to supply small dealers with iron and steel on profitable 
terms. The country has been divided up into twelve 
territories, each with a fixed price list. 
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pistons E and F. If a heavy current is interrupted the gas 
pressure generated finds its way to the top of the piston E and 
forces down the dise C. The oil rushing through the central hole 
then extinguishes the arc. In the case of a comparatively small 
current, however, the gas pressure generated may not be suffi- 
cient for the purpose until the moving contact passes through 
the dise D. Then the gas pressure, acting on the pistons E and F 
together, pushes down the disc D vigorously and the are is put 
out. —Auguast 28th, 1936. 


BATTERIES AND ACCUMULATORS. 
April 14th, 1936..-A Mrtnop or CHarGinc ELEctTRIC 


ACCUMULATORS HAVING SuicuHr Locat AcTIONs, 
Yenerale d’Electricite, 54, Rue le Boetie, Paris, 


452,842. 
LEAD 
Compagnie 
France. 

For certain purposes electric accumulators should have very 
slight local actions, e.g., in cases where current is not con- 
veniently available for recharging accumulators and where they 
should be able to discharge for very long periods of time. 

Unfortunately, the positive grid of lead alloy has the disad- 

vantage of introducing into the electrolyte, during charging, 

small quantities of substances other than lead; for example. 
antimony, which are deposited on the spongy lead of the nega- 
tive plate. Couples such as the lead-sulphuric acid-antimony 
couple are thus produced on the negative electrode and during 
operation of these couples the lead is converted to lead sulphate, 
while the hydrogen is released on to the deposited impurity, e.g., 
antimony. There is thus produced a local discharge of the 
negative electrode. While this local action on the negative 
electrode may not be of much importance in ordinary uses of 
accumulators, it is of importance where the accumulators are 
only recharged at long intervals of time. The method of the 
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present invention is characterised by this, that during charging 
there is introduced, between the electrodes of each element, a 
solid plate of soft lead shaped to the internal form of the accumu- 
lator box and the upper part of which extends above the level 
of the electrolyte, so that during charging the accumulator is 
divided into two elements in series, the intermediate plate being 
withdrawn after charging. This operation is easy to carry out, 
since the elements in question comprise, in general, thick plates 
sufficiently spaced. The accompanying drawing illustrates 
diagrammatically, by way of example, the arrangement applied 
to an accumulator having a positive plate P, the grid of which 
is of antimonial lead and a negative plate N. If the soft lead 
late O thus introduced has the internal form of the accumulator 
x and extends above the level A B of the electrolyte, it acts 
during charging as a bipolar electrode, the face towards the 
positive plate of the element being charged negatively, while 
the face towards the negative plate is converted to peroxide. 
Since the plate O is of soft lead, during charging the negative 
electrode N cannot be contaminated with antimony. The 
antimony coming from the charging of the positive plate P is 





and is finally eliminated from the accumulator since the plate O 


is withdrawn after charging. Obviously, the voltage required 
for this charge is double the normal charging voltage of one 
element, but by means of a very slight additional expenditure 
of-eleetric-energy the accumulator may keep during the whole 
of its life this valuable property of having extremely slight local 
actions.—August 31st, 1936. Aa: 


MACHINE TOOLS AND SHOP APPLIANCES. 


452,477. February 5th, 1936.—CenrTrirucat Castine Moutps, 
R. Ardelt, 64, Adolf Hitlerstrasse, Eberswalde, near Berlin, 
Germany. 

The inventors suggest that the cooling of a centrifugal casting 
mould by means of a plain water jacket may be unsatisfactory 
on account of differences in temperature between the inlet and 
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outlet ends of the water circulation. They consequently employ 
a system of spray cooling. Inside the jacket there are two sets 
of pipes AA and BB. The pipes A A provide tangential jets 
of water for cooling the mould, while the pipes B B take away 
again the used water. Both sets of pipes are connected with 
services by the sliding collar C.—August 24th, 1936. 


452,750. December 13th, 1935.—Twist Drizis, A. E. Shiner, 
23, Easton-street, Clerkenwell, London, W.C.1. 

It is known that some of the steel alloys and other metals are 
prone to become work-hardened when subjected to pressure or 
to rubbing ; for example, when operated upon by boring drills 
of the twist drill t According to this invention, the sides of 
each of the flutes of a twist drill terminating in the cutting lips 


N°452,750 





have a plurality of grooves of uniform size and shape and 
symmetrical cross section about an axial plane normal to the 
cutting edge, formed therein extending longitudinally in these 
flutes, the said grooves being spaced apart with lands or parts 
of the normal surfaces of the flutes between the said grooves. 
The point or front end of the drill is ground as usual to provide 
clearance areas behind the cutting lips and a bridge formed at 
the intersection of these areas.—-August 28th, 1936. 


BUILDING. 
452,434. February 2Ist, 1935.—FLooRINGS AND THE LIKE 
Srructures, E. F. Barker, 43, Chester-road, Redcar, 
Yorkshire. 


The object of this invention is the provision of a grid-like 
structure formed by beams having spaced-apart jointing or 
locking devices therein, so constructed and arranged that when 
one set of beams is placed on another set of beams both sets of 
beams joint and lock with one another, and at right angles to 
one another and with their upper and lower faces flush with one 
another. The beams must be, in cross section, of a square or 
rectangular shape, having dimensions which are divisible by 
three into nine equal squares or rectangles, say, for example, a 
beam 9in. square divisible into 
nine equal 3in. squares. In the 
vertical sides of each beam, which 
may be of wood, metal, or other 
suitable material, there is pro- 
vided a plurality of equally 
spaced-apart slots, each slot, 
in the case of the 9in. beam 
mentioned above, being 6in. wide 
by 3in. deep and Qin. high, the 
slots in one vertical side of the 
beam being so positioned in 
relation to the slots in the other 
vertical side of the beam that 
one end of each slot of a pair 
of oppositely disposed slots is 
positioned 3in. in advance of 
the corresponding end of the 
opposite slot of the said pair 
of oppositely disposed slots, so 
that a web 3in. thick and 6in. 
long is left between each pair of 
oppositely disposed slots. The 
webs of, say, an upper beam are 
upwardly cut away from their 
underside for half their height, 
whilst the webs of the lower 
beam are cut away downwardly 
from their upper sides for half their height. The upper beam 
is then placed on the lower beam so that the cut away of the 
web between two opposite slots therein engages over the solid 
portion of the web ofthe slots in the lower beam and with the 
two solid 6in. by 3in. by 9in. end walls of the upper slots in the 
slots ofthe lower beam, so that the beams are disposed at right 
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deposited during charging on the adjacent face of the plate O 





angles to one another and with their upper sides flush with one 
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another, and then by placing and locking a plurality of beams 
together in the manner above set forth there 1s readily formed a 
grid-like structure. The drawings illustrate two complementary 
members of a grid made of I beams.— August 21st, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


452,430. February 20th, 1935.—Sprine Suspension Systems, 
C. Macbeth, 67, Norwich Union Chambers, Congreve-street, 
Birmingham. 

_ This arrangement is somewhat in the nature of a shock 

absorber. The stub axle A is carried by the links B and C and 

is restrained in its movements by the coiled spring D acting on 


N°%452430 





the link E. There is an auxiliary spring which comes into 
action only when the main spring is beginning to be over- 
stressed. This action is effected by allowing a certain amount 
of backlash between the radial fins F and the rubbef buffers G 
which interconnect the bracket and the shaft. Other rubber 
buffers H H are provided to stop excessive movement.—<August 
20th, 1936. 


MISCELLANEOUS. 


452,478. February 5th, 1936.—A Universat SuHarr CoupPLine, 
Ateliers de Constructions Electriques de Charleroi, 91, Rue 
de lTEnseignement, Brussels, Belgium, and Charleroi, 
Belgium. 

The shaft A has to transmit its power to the shaft B. Upon 
the shaft A is keyed a dise C, which carries two diametrically 
opposite cups D fixed with their open ends facing inwardly 
towards one another, each cup being positively’engaged with 
the dise by interfitting connections and fixed by means of 
serews E or the like. In these cups are arranged two diametrical 
trunnions F fixed upon a hub G keyed on the shaft B. The 
extremities of the trunnions F form parts of a spherical surface 
in order to permit the angular displacement in every direction 
of the shaft A relativelyj+o the shaft B. On each trunnion there 
is rotatably mounted a cylindrical roller H, barrel-shaped and 
retained against centrifugal force by a ball thrust J. The cups D 
are substantially rectangular, as can be seen from the drawings, 
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their width (see Fig 2) being slightly larger than the diameter d 
of the rollers H and their length l (see Fig. 1) considerably greater 
in order to allow an axial displacement or plunging motion of 
one shaft relatively to the other. The power of the shaft A is 
transmitted to the shaft B by the force of pressure of the interior 
surface of the cups D upon the exterior surface of the rollers H. 
The angular displacement of the shafts, one in relation to the 
other, in the plane in which the section of Fig. 1 is taken, is 
permitted by the sliding of the spherical ends of the trunnions E 
in opposite directions upon the bottom of the respective cups D 
and by the rolling of the rollers H along the walls of the respective 
cups. The angular displacement of the shafts in a central plane 
perpendicular to the plane in which the section of Fig. 1 is taken 
is possible by the part rotation of the trunnions in the rollers. 
The axial displacement of one shaft to the other can take place 
by reason of the rolling of the rollers in the same direction 
within the cups.—August 24th, 1936. 


452,475. March 24th, 1936.—Arr Space InsvuLtaTeD TRUNK 
CoMMUNICATION ELEcTrRIC CABLES, Siemens and Halske 
Aktiengesellschaft, Berlin-Siemensstadt, Germany. 

This invention concerns air space insulated trunk com- 
munication electric cables comprising one or more concentric 
or twisted double lines, the individual conductors of which are 
surrounded by distance pieces or spacing elements wound in 
helical form around the conductor to produce the air space 
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insulation. The distance pieces consist of an open or closed 
string winding, the string element of which has a rectangular or 
approximately rectangular cross section and consists of a rigid 
insulating substance. Preferably the outermost side of the 
rectangle of the cross section has a convex curved form. ‘‘ Open 
or closed ’’ string winding implies that the adjacent turns of the 
winding may either touch one another or be spaced apart from 
one another. The spacing elements made in this way as helically 
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wound tubular structures have the advantage that the pro- 
portion of solid insulating substance of the air space insulation 
is extremely small and that they possess comparatively great 
strength both with respect to the compressive stresses acting 
from the outside of the cable as also against tensile stresses. It 
has been found that the strength of spacing elements formed in 
this way is so great that they withstand the tensile stresses 
occurring on the stranding of the spacing elements without 
injurious alterations in shape thereof. Preferably the string 
windings are so wound round the conductors that the direction 
of winding of the string forming the spacing element is of oppo- 
site hand to the direction of winding of the spacing element 
round the conductor. Cellulose derivatives, artificial resins, 
and polyvinyl compounds, for example, polystyrol, will prin- 
cipally be used as the rigid insulating substances. The polyviny] 
compounds, in particular polystyrol, have the particular advan- 
tage that their dielectric phase angle difference is very small at 
high frequencies and that they are non-hygroscopic. The pro- 
duction of the string winding of polystyrol, which is extruded in 
the hot state with simultaneous stretching into strings of rect- 
angular or approximately rectangular cross section, has been 
found particularly appropriate. In certain circumstances, 
polystyrol mixtures, for example, rubber and polystyrol mix- 
tures may also be used.—-August 24th, 1936. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, dc., desirous of having 
I » are requested to note 





of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S.W.1. “ Aircraft Accidents: Their Causes and 
Prevention,”’ an informal meeting introduced by M. L. Bramson. 
7 p.m. 

Inst. OF Metats: SHEFFIELD Locat Section.—Non-Ferrous 
Section of the Applied Science Department of the University, 
St. George’s-square, Sheffield. ‘“‘The Trend of Research in 
Non-Ferrous Metallurgy,’’ Chairman’s Address, Professor J. H. 
Andrew. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
S.W.1. ‘The Microscope in Engineering and Industry,” Mr. 
A. E. Bingham. 7.30 p.m. 

KEIGHLEY Assoc. OF ENGINEERS.—Queen’s Hotel, Keighley. 
‘The Application and Advantages of High Cycle Portable 
Tools in Industry,”’ F. Lanes. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. Presentation of awards and presi- 
dential address, J. A. Thornton. 7.15 p.m. 

Puysicat Soc.—Imperial College of Science and Technology, 
Imperial Institute-road, 8.W.7. ‘The Constancy of the 
Velocity of Sound at Sonic Frequencies,” F. A. Walch ; ‘‘ Vibra- 
tion of a Building Partition at Audio Frequencies,” J. E. R. 
Constable ; ‘‘ Vibration Pattern of a Wall Transmitting Sound,” 
J. E. R. Constable and G. H. Aston. 5.45 p.m. 

Monpay, Ocr. 12TH. 

BRADFORD ENGINEERING Soc.—Bradford Technical College. 
‘** The Romance of Steel,” E. Fox. 7.30 p.m. 

Inst. OF AUTOMOBILE ENGINEERS.—Queen’s Hall, London- 
road, Derby. Presidential address, Capt. J. S. Irving. 7.30 p.m. 

Inst. oF Metrars: Swansea Locat Srection.—Y.M.C.A., 
Swansea. ‘Some Objectives of Corrosion Research,” G. D. 
Bengough. 6.30 p.m. 

Inst. oF TRANSPORT.—At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C.2. Presidential address by 
Sir Alfred Read. 5.30 p.m. 

Tuespay, Oct. 13TH. 

ILLUMINATING ENGINEERING Soc.—2, Savoy-hill, W.C.2. 
Exhibition. Presidential address. Report of Progress in 
Illuminating Engineering. 4.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Geisha Café, Hertford- 
street, Coventry. Presidential address, Capt. J. 8. Irving. 
7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : NorTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. Inaugural address by Mr. 8S. R. 
Siviour. 6.30 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS.—Inst. of 
Mechanical Engineers, Storey’s-gate, S.W.1. ‘‘ Warmth and 
Comfort,” T. Bedford. 7 p.m. 

Inst. oF Metrats: Nortu-East Coast Locat Srcrion.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. ‘‘ Solders,”” Chairman’s address by H. 
Dunford Smith. 7.30 p.m. 

Inst. oF Metats: ScorrisH Locat Section.—Works visit to 
Babcock and Wilcox, Ltd., Dumbarton. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West - street, 
Sheffield. ‘‘ Present Conceptions regarding the Atomic Arrange- 
ments in Alloys,” L. Rotherham. 7.30 p.m. 

Soc. or CuEmicat InpustRY: RoAD AND BUILDING MaTE- 
RIALS Grovup.—Burlington House, Piccadilly, W.1. Debate 
on “ Road Problems.” 8 p.m. 

WeEDNEsDAy, Oct. 147TH. 

Inst. OF ENGINEERS-IN-CHARGE.—St. Bridge Inst., E.C.4. 
‘* The Thames and its Docks,” Asa Binns. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : SouTH MIDLAND CENTRE. 
—Grand Hotel, Birmingham. Inaugural address by Mr. E. A. 
Reynolds. 6.50 p.m. 

Inst. oF Sanitary EnGiIneERS.—Caxton Hall, Westminster, 
8.W.1. ‘ Recent Workings of Sludge Digestion Plant at Sitting- 
bourne,’’ Mr. M. W. Lashmar. 6 p.m. 

Inst. or WELDING.—lInst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘‘ Internal Stresses in Welding and their Deter- 
mination,” Dr. L. Reeve. 6.30 p.m. 


TuHurRspay, Oct. 15TH. 


Inst. oF FuEL.—Inst. of Mechanical Engineers, Storey’s-gate, 
S.W.1. Presidential address by Sir John Cadman. 2.30 p.m. 
Melchett Lecture by Prof. Dr. Franz Fischer. 3.30 p.m. Annual 


.dinner and dance at the Connaught Rooms, Great Queen-street, 


W.C.2, at 6.45 p.m. 

Inst. or LocomoTIvE ENGINEERS: MANCHESTER CENTRE.— 
36, George-street, Manchester. Presidential address by Mr. W. 
A. Stanier. 7 p.m. 

Inst. or Merrtats.—National Physical Laboratory, Ted- 
dington. ‘‘The Common Field of the Engineer and Metal- 
lurgist,” H. J. Gough. 7.30 p.m. 

THURSDAY AND Fripay, Oct. 15TH Aanp 16TH. 

CHEMICAL ENGINEERING GrouP.—University College, Gower- 
street, W.C.1. Conference on Automatic Regulators. 3 to 
5 p.m. and 6 to 8 p.m. 

Soc. or CHemicaL InpustRY.—University College, Gower- 
street, W.1. Conference on ‘‘ Automatic Control in Industry.” 
3 to 5 p.m. and 6 to 8 p.m. each day. 





Fripay, Ocr. 16TH. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, London, 
8.W.1. “Monolithic Furnace Construction,” Mr. J. Duguid. 
7.30 p.m. 

Monpay, Ocr. 197TH. 

WOLVERHAMPTON AND District ENGINEERING Soc.——Victoria 
Hotel, Wolverhampton. “ Fire Engines, Ancient and Modern,” 
Mr. V. A. Hargreaves. 7.30 p.m. 


Turspay, Ocr. 20TH. 

Inst. OF AUTOMOBILE ENGINEERS.—-George Hotel, Luton. 
Presidential address, Capt. J. 8. Irving. 7.30 p.m. 

Inst. oF MARINE EnoGinEeERs.—85, The Minories, London, 
E.C.3. ‘“* The Burmeister and Wain Two-stroke Cycle Engine,” 
Dr. H. H. Blache. 6 p.m. 

Inst. or TRANSPORT.—At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C.2. ‘Road Transport 
Statistics,” Mr, A. E. Kirkus. 6 p.m. 

SHEFFIELD METALLURGICAL Assoc,— 198, West-street, 
Sheffield. Discussion on ‘‘ Recent Development in Refractory 
Practice in Reheating and Melting Furnaces. 7.30 p.m. 


Wepnespay, Ocr. 21st. 

LIVERPOOL ENGINEERING Soc. (INc.).—9, The Temple, 
Liverpool. ‘‘The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,” Mr. F. H. Auger. 6.30 p.m. 

NEwcomMEeN Soc.—Hall of the Chartered Inst. of Patent 
Agents, Staple Inn Buildings, W.C.1. ‘* The Heat Engine Idea 
in the Seventeenth Century,’’ Rhys Jenkins. 5.30 p.m. 


Tuurspay, Oct. 22Np. 
or E:xcrricat ENGInrErsS.—Savoy-place, Victoria 


Inst. Ss. 
W.C.2. Presidential address, T. Young. 


Embankment, 
6 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Annual 
Grosvenor House, Park-lane, W.1. 

Inst. OF METALS: BrrMINGHAM Locat Srction.—James 
Watt Memorial Institute, Birmingham. ‘ Non-ferrous Metal 
Tubes,” W. L. Govier. 7 p.m. 

Royat ArronavticaL Soc.—Royal Soc. of Arts, 18, John- 
street, Adelphi, W.C.2. ‘‘ The Economics of Air Line Opera- 
tion,” H. L. Greig. 6.30 p.m. 


dinner at 


Fripay, Oct. 23rp. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S.W.1. Presidential address, Sir Nigel Gresley. 
6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘The Elements of Pumping Machinery,” Mr. B. J. 
Lymer. 7.30 p.m. 

Turespay, Ocr. 277TH. 

Inst. OF AUTOMOBILE ENGINEERS.—James Watt Memorial 
Institute, York House, Great Charles-street, Birmingham. 
Presidential address, Capt. J. S. Irving. 7.30 p.m. 


WEDNEsDAY, Oct. 28TH. 

Inst. or AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds. 
Presidential address, Capt. J. S. Irving. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 
University, Sheffield. ‘‘ Machine Fabrication,” J. A. Dorrat. 
7 p.m. 

Tuurspay, Ocr. 29TH. 

Inst. oF MECHANICAL ENGINEERS: NORTH-WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. “* Plant 
for the Production of Petrol by the Hydrogenation of Bituminous 
Coal,” F. E. Smith. 

THURSDAY AND Fripay, Oct. 29TH AND 30TH. 

IRON AND STEEL Inst.—Inst. of Civil Engineers, Great George- 
street, S.W.1. Autumn Meeting, additional sessions. 10 a.m- 
and 2.30 p.m. : 

Fripay, Oct. 307TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘Oil Film Lubricated Bearings and Some Recent 
Developments,” Mr. W. E. Baker. 7.30 p.m. 


SaturpDay, Oct. 3lsr. 
Inst. oF British FouNDRYMEN.—-Visit to the works of Inter- 
national Combustion, Ltd., Derby, and a paper, ‘‘ The Grinding 
Wheel in the Foundry,” S. L. Ireland. 


Monpay, Nov. 2np. 
Soc. or CuemicaL INpustry.—Burlington House, Piccadilly, 
W.1. ‘The Manufacture of Chemical Products Derived from 
the Petroleum Industry,” Dr. A. E. Dunstan. 8 p.m. 


Tuurspay, Nov. 5ru. 

Inst. oF EtxecrricaL ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. “‘ The Effects of Impulse Voltages on 
Transformer Windings,” T. E. Allibone, D. B. McKenzie, and 
F. R. Perry. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: NORTH-WESTERN 
Brancn.—Engineers’ Club, Albert-square, Manchester. “‘ Auto- 
matic Weighing Machines,” F. H. Eastwood. 7.15 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘* Passenger Services Withdrawn since Grouping,” 
G. W. T. Daniel. 

Soc. or Enoineers.—Geological Soc., Burlington House, 
Piccadilly, W. ‘‘The Construction of the Punehu Stream 
Bridge,” L. 8. Donnelly. 6 p.m. 

Fripay, Nov. 6TH. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
‘Gas Engineering and its Application to Water Heating,” L. 
Friedman. 7.30 p.m. 

Turspay, Nov. 10TH. 

Inst. oF MarINE ENGINEERS.—85, The Minories, 
‘* Air and Gas Compressors,’ J. Hendry. 6 p.m. 

Soc. or CuemicaL InpustrY: Roaps AND BUILDING MartE- 
RIALS Grovup.—Burlington House, Piccadilly, W.1. ‘‘ The 
Application of Aluminous Cement and its Influence on Concrete 
Construction,’’ A. V. Hussey. 8 p.m. 

Tuurspay, Nov. 121ru. 

Royat ArRonautTicaL Soc.—Royal Soc., 18, John-street, 
Adelphi, W.C.2. “‘ The Part Played by Skin Friction in Aero- 
nautics,’’ Dr. F. W. Lanchester and N. Norman. 6.30 p.m. 


E.C.3. 








LAUNCHES AND TRIAL TRIPS. 


LAIRDSBANK, motor ship ; built by Harland and Wolff, Ltd.; 
to the order of Burns and Laird Lines, Ltd.; dimensions, 
length 238ft., breadth 27ft., depth 31ft. Engines, two five- 
cylinder single-acting oil ; trial trip, September 25th. 

Syrian Prince, steamship; built by Furness Shipbuilding 
Company, Ltd., to the order of Prince Line, Ltd.; dimensions, 
length 294ft., breadth 44ft., depth 27ft. l}in., to carry 3000 tons 
deadweight. Engines, triple expansion, 19in., 3lin., and 55in. 
diameter by 36in. stroke, pressure 2201lb. per square inch ; 
constructed by Richardsons, Westgarth and és, Ltd.; launch, 
October Ist. 
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Railway Improvements at Leeds. 


On Wednesday of last week, October 7th, the 
£750,000 scheme for the complete reconstruction and 
modernisation of the L.M.S. Queen’s Hotel and the 
alterations to Leeds (Wellington) and (New) passenger 
stations was inaugurated by a civic function, when 
the foundation stone for the new office building at the 
entrance from City-square to the station’s concourse 
was laid by Alderman Percival Tookey Leigh, the 
Lord Mayor of Leeds, and the foundation stone at the 
entrance of the new Queen’s Hotel by the Right Hon. 
the Earl of Derby. Concurrently and in conjunction 
with the rebuilding of the L.M.S. Queen’s Hotel there 
is being undertaken an extensive scheme of improve- 
ments at the Leeds (Wellington) L.M.S., and Leeds 
(New), L.M.S. and L.N.E. Joint stations. The scheme 
aims at improving the accommodation for passengers 
and parcels, and as far as practicable the two stations 
will be combined and worked as one. The combined 
station will be called the City Station. Amongst other 
alterations and improvements there will be a new con- 
course ; new accommodation for the booking of 
passengers and the booking and handling of parcels 
traffic; as well as improvements of other of the 
existing station buildings, roofing, platforms, and 
permanent way. In addition, there will be a new block 
of office buildings to accommodate the Leeds district 
passenger manager and staff recently appointed by 
the L.M.S. Company, as well as other district officers 
and staff, altogether numbering over 300. 


Fuel and Defence. 
CAPTAIN CROOKSHANK, the Secretary for Mines, 
received, on Wednesday, October 7th, a deputation 
from the coal industry on the subject of fuel and 
defence. The deputation was led by Sir Evan 
Williams, President of the Mining Association and 
of the Coal Utilisation Council, and among those 
taking part in it were Mr. Robert Forrester, of the 
Scottish Colliery Owners’ Association; Mr. John 
Harrison, of the British Coal Exporters’ Federation ; 
Mr. lestyn Williams, Assistant Secretary of the South 
Wales Colliery Owners’ Association ; Mr. George Hall, 
M.P. for Aberdare; Mr. H. G. Williams, M.P. for 
Croydon; Mr. W. R. Gordon, Director of the Coal 
Utilisation Council ; and representatives of the Coal 
Burning Appliance Makers’ Association and the 
Sentinel Waggon Works, Ltd. The measures pro- 
posed by the deputation included the establishment of 
additional plants, at least twelve, for the production 
of oil from coal ; a timely warning to those concerned 
that it might not be possible in time of national 
emergency to guarantee unlimited supplies of 
imported liquid fuel over and above the requirements 
of the fighting services ; the encouragement in time 
of peace of those forms of road transport which are 
independent of liquid fuel and which proved their 
efficiency and utility in the last war ; and the develop- 
ment and encouragement of the coal-fired steam 
engine for use in cargo vessels and the fishing fleet. 
As regards fuel for the Navy, it was submitted that 
the whole question of oil or coal as a fuel for the fleet, 
including dual firing, should be re-examined in the 
light of recent developments and future possibilities. 
Captain Crookshank thanked the deputation for its 
attendance and promised to consider carefully the 
points that had been raised and to forward them to 
the proper quarter. 


Oil and National Self-Sufficiency. 


IN the course of a speech made at the Institution 
of Petroleum Technologists on Friday, October 9th, 
Sir John Cadman stated that licences covering 
nearly 8000 square miles had been issued for oil 
explorations in Great Britain. He felt sure that the 
holders of those licences were determined to establish 
a British oil-producing industry if Nature had pro- 
vided the essential oil itself, and that national 
reserves of oil, if they existed in Great Britain, would 
be developed in a sane and orderly manner. On 
the subject of the contributions made by oil to the 
national revenue, Sir John said that oil was a ready 
vehicle for taxation, and that this attribute had 
been turned to purpose by the treasuries of all 
oil-consuming nations. In consequence, prices of 
oil products were so increased by taxation that 
they bore no relation to those at which they would 
be sold free from taxes or duties. Despite heavy 
taxation, however, the consumption of the major 
products of oil continued to increase. As to oil 
and national policy, Sir John pointed out that 
times were unsettled, and if fear was to be the main- 
spring of national policies, the logical development 
would be a policy of self-sufficiency for all, and no 
imports of oil. The people of each nation would then 
pay highly for synthetic products. Treasuries 
would find their income reduced by the amount of 
the revenue formerly derived from imported oil, 
which revenue, however, was essential to the main- 
tenance of solvency. Taxation, therefore, would 
have to be imposed elsewhere, and standards of 


effect is that certain prescribed quantities of iron and 
steel products can be imported from each exporting 
country on payment of duty at the rate of 20 per 
cent. 
be exceeded in any year consignments of such goods 
must in order to qualify for admission, at the reduced 
rate of duty, be accompanied by a quota certificate 
and a certificate of origin. The goods which are not 
accompanied by these certificates will be charged 
duty at rates in the main identical with those 
which were imposed on the recommendations of the 
Import Duties Advisory Committee in March, 1936, 
with such adjustments as the Committee has recom- 
mended as desirable in present circumstances. 
total quantity of goods in respect of which quota 
certificates may be issued will be authorised for each 
country by the Board of Trade, and at present this 
authorisation will not exceed the imports from any 
country during the year 1934. The certificates will 
be issued in respect of Belgium, France, Germany, 
Luxemburg, and Sweden to organisations which have 


oil industry would find its outlets reduced to the 
consumption of those countries which were fortunate 
in being producers. There would be a glut of oil— 
good oil which could satisfy every requirement of 
industrial, commercial, and everyday life, and it 
would be phenomenally cheap. It would give a 
tremendous stimulus to all forms of industry in the 
oil-producing countries, and it might well shift the 
world’s industrial centre of gravity far from its 
present place, never perhaps to return. 


The Retirement of Mr. F. E. Wentworth- 
Sheilds. 


THE retirement is announced to take place at the 
end of this month of Mr. F. E. Wentworth-Sheilds, 
M. Inst. C.E., the docks engineer of the Southern 
Railway Company, who will be succeeded by Mr. 
M. G. J. McHaffie, M. Inst. C.E., the resident engineer 
at the new Southampton Docks. Mr. Wentworth- 
Sheilds received his education in Manchester, and 
was employed on the construction of the Salford 
Docks and the Manchester Ship Canal. From 1892 
to 1896 he was assistant engineer for the Southampton 
Docks extensions. Later he was resident engineer 
for the construction of the North Cornwall Extension 
line and the Bakerloo Tube Railway. From 1901-1905 
he was engaged on the construction of the Trafalgar 
Graving Dock and the deepening of quays, and 
for the following two years he was engaged on the 
building of the Isna Barrage in Egypt. In 1907 
he was appointed chief engineer for the design and 
construction of the White Star Docks at Southamp- 
ton, now known as the Ocean Dock, and the widening 
of the Trafalgar Dock. In 1909 he was appointed 
docks engineer to the London and South-Western 
Railway Company, a position which he has held with 
great distinction. His most noteworthy work was the 
construction of the new docks on the western shore 
and the King George V Graving Dock. Mr. Went- 
worth-Sheilds is a member of the Southampton 
Harbour Board, and a Governor and Council Member 
of the Southampton University College. 


The Late Professor Le Chatelier. 


THE recent death of Professor Henry Louis Le 
Chatelier, shortly after the Institute of Metals meeting 
in Paris, removes from our midst a leading French 
scientist who may be looked upon as one of the 
founders of modern physical chemistry. Henry 
Le Chatelier was educated at College Rollin, and the 
Ecole Polytechnique, and he graduated in 1871, 
practising for some time as a mining engineer. Six 
years later he was elected to the Chair of Chemistry 
in the Ecole des Mines, Paris, and was later made 
Professor in Industrial Chemistry, and became a 
well-known lecturer at the College de France and 
the Sorbonne. His scientific investigations included 
the subjects of the setting of plasters and cements, 
the equilibria between liquid and solid metals, and 
the study of temperature changes which led to the 
invention of the Chatelier thermo-electric pyrometer, 
an instrument which found wide application in 
metallurgical practice. In 1904, Professor Le Chatelier 
founded the Revue de Métallurgie, which soon came 
to be looked upon as one of the authoritative mediums 
for the publication of French metallurgical work. 
In 1908 he was elected a member of the Academie 
des Sciences, in 1913 he was made a foreign member 
of the Royal Society, and in 1917 was the recipient 
of the Davy Medal. When, in 1922, his jubilee of 
graduation was honoured in Paris, many representa- 
tives of other countries paid their tributes to the value 
of his pioneer scientific work. He died in his eighty- 
fifth year and remained mentally active until the end. 


Steel Import Licences. 


A TREASURY statement was issued on October 12th, 
announcing that the system of licensing contemplated 
by the agreement between the British Iron and Steel 
Federation and the Continental Steel Cartel, of 
August, 1935, which was provided for in the Finance 
Bill, 1936, would be put into operation as from 
November 4th. The system will be established by 
the additional Import Duties (No. 29) Order and by 
the Import Duty (Iron and Steel) Regulations, 1936, 
made by the Board of Trade under the Act. The 


In order that the maximum quantity may not 


the issue will be made by a British Consular Officer 
or an organisation approved by the Board of Trade. 
Rates of duty chargeable upon consignments not 
accompanied by certificates range from £2 in the case 
of billets, blooms, and slabs, to £8 per ton on wire 
netting. In some instances the duties are fixed at the 
rate of 334 per cent. ad valorem. The duty on girders, 
beams, joists, pillars, and steel rails is £3 per ton, or 
334 per cent. ad valorem, whichever is the greater. 
On angles, shapes, and sections where the value does 
not exceed £7 per ton it is £3, and if the value is over 
£7, but does not exceed £15 per ton, the duty will be 
£4 per ton, or 334 per cent. ad valorem, whichever is 
the greater. 


The Commissioner for Special Areas. 


On Thursday, October 8th, the Ministry of Labour 
announced that Mr. P. Malcolm Stewart, the Com- 
missioner for Special Areas (England and Wales), has, 
for personal reasons and with great reluctance, asked 
to be relieved of his duties as Special Areas Com- 
missioner as from November 14th next. It may be 
recalled that Mr. Stewart has held the appointment 
since November 14th, 1934. The Minister of Labour 
has accepted his resignation with regret and announces 
that Sir George Gillett has consented to accept 
appointment as Commissioner from that date. Sir 
George Gillett, like Mr. Malcolm Stewart, will act in 
an honorary capacity. The Minister further announces 
that the Government proposes to ask Parliament to 
continue the operation of the Special Areas (Develop- 
ment and Improvement) Act, 1934, beyond March 
3lst, 1937. Sir George Gillett is a director of Gillett 
Brothers Discount Company, Ltd. He was Secretary 
to the Department of Overseas Trade in the Labour 
Government of 1929-31, and for a short time acted 
as Parliamentary Secretary to the Ministry of Trans- 
port in the National Government. For several years 
he was a member of the Public Accounts Committee. 


The Dover-Dunkirk Train Ferry. 


On Monday, October 12th, the Dover—Dunkirk 
train ferry, described elsewhere in this and last week’s 
issue, was Officially inaugurated by Monsieur Corbin, 
the French Ambassador, who by pressing a button in 
the pump house lowered the dock gates and allowed 
the ‘*‘ Hampton Ferry ” to proceed to Calais with the 
guests of the Southern Railway Company. The 
Ambassador said that the new route would stimulate 
traffic and interchange between the two countries, 
and would foster Franco-British friendship. In 
thanking the Ambassador, Mr. R. M. Holland Martin, 
the chairman of the Southern Railway Company, 
extended his congratulations to Mr. George Ellson, 
the chief engineer of the company, and the con- 
tractors on the way in which difficulties had been 
overcome and the work successfully carried out. On 
arrival in Paris a banquet took place at the Hotel 
George V on Monday evening, when Monsieur Paul 
Ramadier, Under-Secretary for Mines, presided in 
the unavoidable absence of the Minister of Public 
Works. During the evening Sir Herbert Walker, the 
general manager of the Southern Railway Company, 
was invested with the insignia of a Commander of the 
Legion of Honour, while Mr. Charles Cooper, the 
Continental manager of the railway, was made a 
Chevalier of the Order. Speeches were made by Sir 
John Simon, the Home Secretary, and Mr. R. M. 
Holland Martin, the chairman of the Southern Rail- 
way Company. The return journey was made wid 
Dunkirk on the ‘‘ Twickenham Ferry,” and Victoria 
was reached on Tuesday morning. 


A New Smokeless Fuel Plant. 


On Tuesday, October 13th, the first batteries of the 
new smokeless fuel plant of Low Temperature Car- 
bonisation, Ltd., were lit at Bolsover, Derbyshire. 
A visit of inspection was arranged in connection with 
the Smoke Abatement Conference, which opened in 
London on the following day, and the guests included 
Sir Kingsley Wood, the Minister of Health. The plant 
at Bolsover is believed to be one of the largest of 
its kind in the world, and consists of 288 retorts with 
a capacity sufficient to deal with 500 tons of coal per 
day. The plant has been erected in what is believed 
to be a record time. Operations began on May 18th 
and the first “light up” has taken place within 
about five months. The Bolsover works are the 
fourth built by Low Temperature Carbonisation, Ltd. 
The first has been working continuously, day and 
night, at Barugh, near Barnsley, since July, 1927. 
The second has also been working continuously, at 
Askern, near Doncaster, since July, 1929. The third 
Coalite plant, which was built at East Greenwich 
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living would be depressed by higher costs for fuels 
and by increased taxation. In the meantime, the 





been agreed upon, and in the case of other countries 








since. 
chairman of the company, Colonel W. A. Bristow, 
said that it was the company’s intention to con- 
struct another three works, making a chain of four. 
He pointed out that as yet not 1 per cent. of the 
country’s household coal was smokeless. 
of the treatment as regarded finance might be sum- 
marised by saying that 1 ton of coal purchased at 
lls. was worth some 20s. or more after treatment, 
thereby raising the- value, not only of the product, 
but also of the work of every miner or other worker 
connected with the coal industry. 


at the works of the South Metropolitan Gas Company 
—by whom it is operated under licence—was started 


in 1930 and has operated without interruption ever 
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THe Dersicn oF ToorH Forms (continued). 


Corrected Tooth Forms.—Reference has previously 
been made to the limitations of the involute system 
of gear design, and in discussing these in more detail, 
the design of spur gear teeth again forms a convenient 
starting point. 

These limitations have their origin in the facts 
(a) that the radius of curvature of an involute becomes 
progressively smaller as the base circle is approached, 
so that those portions near the base circle have a low 
velocity of rolling and therefore a relatively low 
resistance to wear, and (b) that the involute curve 
naturally cannot extend below the base circle, with 
the result that if the depth of tooth space extends 
too far below the base circle the teeth are liable to be 
“undercut ’’ during the generating process and a 
portion of the involute curve which might otherwise 
be effective is destroyed, whereby the resistance of 
the teeth to wear and breakage is seriously reduced. 

The difficulty of undercutting becomes more acute 
as the pressure angle and number of teeth become 
smaller, and, as will later be demonstrated, pinions 
of “standard” full depth proportions become 
undercut, when generated from a rack, if the number 
ef teeth is less than seventeen, the pressure angle 
being 20 deg. With a pressure angle of 14} deg., 
the limiting number of teeth is thirty-two. Even 
when the number of teeth slightly exceeds the values 
mentioned, a considerable proportion of the effective 
involute contact takes place nearer to the base circle 
than is altogether desirable. 

The principle of displacing the basic rack offers 
an easy means of overcoming these difficulties. By 
this artifice a different portion of the involute, 
farther removed from the base circle, is brought into 
action. This involves a change in the outside dia- 
meter of the gear, and the addenda of the mating 
gears are no longer equal, whilst the centre distance 
may or may not be equal to that calculated from the 
pitch and numbers of teeth. The gears can, however, 
still be generated from standard cutters, and are 
kinematically correct in regard to constancy of 
angular velocity ratio. 

Undercutting.—It was explained in Parts VI and 
VII (THE ENGINEER, August 2Ist and 28th) that 
when the path of flank contact required in order to 
give conjugate contact with a mating gear ceases 
to approach the centre of the gear and commences 
to recede from it, “ interference ’’ takes place and a 
portion of the profile is destroyed. This is termed 
** undercutting,” and the way in which it can occur 





Fic. 87—STAGES IN GENERATION OF UNDERCUT TOOTH 


during the generation of an involute tooth from the 
basic rack is illustrated in Fig. 87. 

Here a blank rotating about a centre O is being 
generated by the profile aa of a rack tooth which 
rolls with the blank on a pitch point P and pitch 
line X PX; in order to avoid complicating the 
description, the tip of the rack tooth is shown with a 
sharp corner. The stages in the generating process 
are as follows :— 

(1) In the position aa the cutter has just com- 
menced to touch the outside diameter of the blank, 
and with further movement in the direction of 
rolling it merely enters the blank and removes 
material along the whole of the cutting edge which 
has entered the work. 

(2) At a,a, the addendum circle of the blank 
crosses the path of involute contact of the rack 
tooth profile at c,, and at this point generation 
of the involute profile commences. 

(3) By the time the cutting edge has reached 
the position a, da, in which it passes through the 
pitch point P, the whole of the involute face profile 
P T has been generated. 

(4) The next stage is reached when the tip of the 
cutter tooth occupies the position a3 on the line 
of centres O P ; at this instant the point of involute 
contact is at cz, whilst the tip of the cutter com- 
mences to generate the fillet curve along a path of 
retrogressive contact. 

(5) At the instant when the profile of the cutter 


tooth reaches the interference point I, contact 
along the path of involute contact c, PI ceases, 
the involute having been fully generated down to 
the base circle. The fillet curve continues, however, 
to be generated along the path of retrogressive 
contact a3a, onwards, the portion Ia, of the 
cutter profile removing material along its whole 
length. 

(6) At some point a; the fillet curve is completed, 
crossing the involute above the base circle and 
therefore removing that part of the involute 
below as. 

The amount of involute thus destroyed appears 
to be small, but the effect is serious because a small 
length of involute just above the base circle actually 
represents a considerable length of path of contact. 
This, in turn, corresponds to a large proportion of 
the involute face profile of the mating tooth, which 
is thus left with nothing to do; after a little wear 
of the engaging portions of the profiles, the tip of the 
mating tooth will commence to dig into the undercut 
flank and noisy running and its attendant troubles 
will follow. 

Since undercutting should in no normal circum- 
stances be permitted to occur, a detailed discussion 
of its magnitude and effect is not required. As a 
matter of interest, however, a brief statement of 
the relation between the position of a rack-type cutter 
producing undercutting and the loss of involute 
contact which results may be given. The derivation 
is omitted, but it may be mentioned that, although 
a number of approximations are involved, the answer 
is sufficiently accurate for all practical purposes. 

Fig. 88 shows a rack-type cutter operating at a 
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FiG. 88—DIAGRAM OF RELATION BETWEEN 
UNDERCUTTING AND LOSS OF CONTACT 


pressure angle } with a pinion having a pitch diameter 
t (corresponding to ¢ teeth of unit diametral pitch or 
module) and a pitch point P. The “ effective ’ adden- 
dum A of the cutter, which determines whether, and to 
what extent, undercutting will occur, is measured 
from the pitch line X P X to the extremity a, of 
the straight portion of the cutter profile. If the 
point a, were to pass through, or outside, the inter- 
ference point I, no undercutting would occur, and 
the maximum value of the effective addendum for 
this condition is I P sin Y=(¢t sin® y)/2. If, however, 
A exceeds this value, as shown, the fillet curve will 
cross the involute at a point c,, and the possible path 
of flank contact terminates at a point c, where the 
path of involute contact P I intersects a circle drawn 
through c,. The possible path of flank contact Pc, 
is denoted by J. If the ratio of the effective cutter 
addendum A to its limiting value for no undercutting 
is denoted by q, i.e., if 

q=Pa,/Pb=2 A/t sin? ), 
and the proportion of the actual path of possible 
flank contact Pc, to the maximum value PI is 
denoted by Q, 7.e., 
Q=2l/tsnd, 
the relation between Q and q is given approximately, 
in a form easily remembered by 


: Q=2-V4¥. 
Inserting values in full: ise 
l=tsin y— /At 


In terms of teeth of standard proportions, in which 

A=1 for unit pitch, undercutting commences when 

q=1 and t=2/sin? ), this value being denoted by t,. 

For any smaller number of teeth, q=t,/t and 

Q=2—/(t, /t). 

An example will perhaps better illustrate the sig- 

nificance of the above relationships. If two gears 

each having ten teeth are generated with a standard 

20 deg. full-depth cutter (B.S.I. Class B basic rack) : 
t, =2/sin? 20 deg.=17 

t,/t=17/10=1-7 

and Q=2—4/1-7=0- 696. 

the 





Now considering unit (diametral) pitch, 





maximum possible path of flank contact will be 
(10 sin y)/2=1-82. The actual length of path of 
flank contact will be 1-82 x 0-696=1-267, and the 
total path of contact twice this amount, or 2-534, 
But the base pitch is # cos 20 deg., or 2-94, and the 
teeth will not, therefore, give continuity of engage- 
ment. 

The Correction Coefficient.—By displacing the 
basic rack, an infinite number of tooth forms (all 
having the same base diameter) may be obtained for 
a given pitch and pitch diameter, ¢.e., for a given 
number of teeth. Each of these tooth forms will be 
completely determined by the form of the basic 
rack and its displacement. The tooth forms of gears 
having the same number of teeth, but differing in 
pitch, will be geometrically similar if the displace- 
ment of the basic rack bears a constant relation to 
the pitch. 

This relation is fixed by the actual amount of dis- 
placement for unit (diametral) pitch or module. It 
is termed the “ correction coefficient ” and denoted 
by k. For teeth of standard proportions, k=0. If 
the axis of symmetry of the basic rack is displaced 
away from the centre of the gear, the teeth are said 
to have ‘‘ positive ” correction ; if towards the centre, 
the correction is negative. The amount of “ correc- 
tion,” as such, is equal to the correction coefficient 
multiplied by the module or 1/P. 

The effect of positive correction is to decrease 
the dedendum of the teeth and thus to reduce the 
tendency towards undercutting; the addendum, 
and, hence, the amount of involute curve, is corre- 
spondingly increased. Negative correction tends to 
increase undercutting and can therefore only be 
applied when the number of teeth is so large that the 
tip of the generating cutter will still pass outside the 
interference point. If the ratio of the numbers of 
teeth is reasonably large, the correction of the wheel 
may be made equal and opposite to that of the 
pinion ; but if both gears are to have a small number 
of teeth, both may require positive correction. This 
leads to the two general methods of applying correc- 
tion, which are discussed below. : 

Corrected Gears at Standard Centre Distance.—When 
a pinion is given positive correction, either to eliminate 
undercutting or merely to improve the tooth profile, 
and the wheel will stand equal negative correction 
without impairing its tooth form, the gears will 
operate at the standard centre distance and with 
& pressure angle equal to that of the basic rack. In 
order to see that this is so, it is merely necessary 
to visualise the tooth profiles and pitch circles of 
the gears as superposed on the displaced basic rack, 
as shown in Fig. 89. If Y Y is the axis of symmetry 


Axis of ; | Basic Rack 


Symmetry 





Correction 
@ 


Pitch Line | 
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FiG. 89—-CORRECTED TOOTH PROFILES AT 
STANDARD CENTRE DISTANCE 


of the rack, X P X its pitch line and P the common 
pitch point, the profiles of the teeth of the rack and 
the mating gears will have common points of contact 
c, and ¢,, and the pressure angle will be equal to the 
inclination of the sides of the rack teeth. The circular 
thicknesses of the teeth of the wheel and pinion will 
be respectively equal to p,p, and p,p3, which are 
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FiG. 90—MINIMUM CORRECTION COEFFICIENT TO 
AVOID UNDERCUTTING 


the space width and tooth thickness respectively 
of the rack teeth measured along the pitch line, 
and since the sum of these is equal to the pitch the 
gears will nominally work without backlash. It may 
be noted that backlash, which is usually necessary, 





is actually obtained by sinking the generating cutter 
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a little deeper into the work; but in design this 
modification is dealt with by reducing the tooth 
thickness without changing the addendum, and 
ignoring the slight increase in the dedendum. 
Value of Correction Coefficient to Eliminate Under- 
cutting.—Referring to Fig. 90, it will be seen that in 
order just to eliminate undercutting, the effective 
tip a, of the basic rack tooth must pass through the 
interference point I. Considering unit diametral 
pitch or module, the pitch diameter of the generated 
gear will be ¢t and the maximum effective addendum 
of the basic rack will be Pa,=4}tsin® ). If the nominal 
effective addendum measured from the axis of sym- 
metry Y Y is A, the minimum amount of shift or 
correction coefficient will bob A—}$tsin?y. If A=1, 
i.¢., if the radius at the tip embraces the whole of the 
clearance : 
kmin= 1—} t sin? 
and since t,=2/sin? ) 
kmin =1- t/t 


- 
DIMENSIONS OF CORRECTED TEETH 


STANDARD CENTRES. 


DETAIL 


The detail dimensions of the teeth of a pair of 
corrected gears working at standard centre distance, 
assuming the correction coefficient to have been 
fixed and ignoring allowance for backlash, are shown 
These are based on unit pitch m and the 


in Fig. 91. 
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FiG. 91—DETAIL DIMENSIONS OF CORRECTED TEETH 
B.S.1., Class B, basic rack; for other basic racks 
having the same addendum, but a different value for 
the clearance, the constant 1-25 (in which the incre- 
ment 0-25 represents the clearance) is suitable 
modified. For other pitches the dimensions given 
are multiplied by the module, 1/P or p/x, as the case 
may be. 
The radial dimensions are :— 


Wheel. Pinion. 
Pitch diameter .. z t 
Addendum .. 1—k 1+k 
Dedendum . . -25+k 1-256—k 
Clearance 0-25 0-25 


The circular thickness p, p, of the pinion is equal 
to the space width of the generating rack tooth along 
the pitch line, and since unit displacement corresponds 
to a change of 2 tan } in thickness, 
m4 


st 2ktany 


. ; T 
Circular thickness = .- 2ktan Yor 
for the wheel and pinion respectively. 
The “constant chord” c,c, will have a length 


equal to p, p, cos? ¥ and will be distant from the 
pitch point $c, c, tan Y, whence 


Constant chord (wheel) (= —2k tan 4) cos? 


Constant chord (pinion) = (F +2k tan ¥) cos? 
Distance h,, of constant chord from crest, 


(wheel) = 1 -; sin 2) —k cos? 


(pinion) = 1—= sin 2 +k cos? 


In the above the minus sign corresponding to negative 
correction has been included. 

The chord joining the intersections of the profiles 
with the pitch circle gives an alternative, but less 
convenient, measurement of tooth thickness. If the 
semi-angle subtended by this chord be denoted by «, 


(wheel) e= (E—2 k tan ») /T (radian) 


(pinion) e= (= +2 k tan ¥) /t (radian) 


whence the length of the chord is equal to tsine 
and its distance below the pitch point 4¢(1—cos e). 


AT 


shown in Fig. 91 have been distorted in order to 
separate the various points. 

The Involute Function.—In addition to specifying 
the linear dimensions given in the foregoing, it may 
also be required to calculate the co-ordinates of the 
involute curve itself, as, for example, when making 
an enlarged outline for checking tooth shape by 
optical projection. A quantity termed the “ involute 
function ” may conveniently be introduced. 

Fig. 92 shows an involute originating at 5S on a base 
circle having a radius r,, At any point T on the 





FIG. 92—DERIVATION OF INVOLUTE FUNCTION 


curve, at a radius r, the length of the tangent I T to 
the base circle will be equal to the arc ST and the 
angle § subtended by the tangent will be given by 
cos §=r,/r. The angle SOT subtended by the 
involute curve itself between S and T is the ‘ involute 
function ” of the angle 6. 


Since SU=SI-UI1 
S I=I T=r, tan 0 
and U I=r, 0 


inv. 9=S U/r,=tan §—8. 
It should not be overlooked that in this expression 6 
is measured in radians. 


opposing involutes from a common base circle of 
radius r, pass through two points T, and T, at a 
radius 7,, subtending an angle 2¢. The angle sub- 
tended by the are joining two points T, and T’, on the 
respective involutes at a radius r, will then be equal 
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FIG. 93—OPPOSED INVOLUTES 


to 2 (<¢+inv 9,—inv 6,), where cos 0,=r,/r, and 
cos §,=r,/r2, the angle inv 6, being the angle sub- 
tended by the involute from the base circle up to the 
point T,. The angle subtended by the are of base 
circle joining the starting points S and S’ of the 
involutes will be 2 («+ inv 9)). 

Incidentally, the opposing involutes will have a 
commonnormalalong any linesuchas a, a, tangential to 
the base circle between 8 and S’ and the length of this 
common normal (which lends itself to direct measure- 
ment) will be 2 r, (e+inv 9). 

Corrected Gears at Extended Centre Distance.—Con- 
sideration may now be given to the case in which two 
corrected gears, the algebraic sum of whose correction 
coefficients is not zero, are meshed together, nominally 
without backlash. This condition may be desirable 
or necessary when both members of a pair have 
relatively small numbers of teeth and both therefore 
require correction; when pairs of gears having 
different tooth sums have to work at the same centre 
distance and the same cutter must be used ; or when, 
in an interchangeable series such as a set of change 
gears, small pinions having positive correction must 
be capable of engaging with other gears differently 
corrected. 

Fig. 94 shows two involute profiles engaging with 
opposite sides of the basic rack tooth and having 
different pitch points P, and P, with respect to the 
rack. Their respective points of contact with the 
rack are b, and b,. These are the conditions which 
would obtain if the gears were generated from the 
rack with correction coefficients totalling e and 
mounted at a centre distance greater than that 





It may be mentioned that the tooth and rack forms 





Opposed Involutes.—Referring to Fig. 93, let two | 





If the involutes were to work together, they would 
have a path of contact along the common tangent 
I, I, to the base circles, and a pitch point P. It would 
first be necessary, however, to close the gap c,¢c, on 
the driving side, which would result in backlash of 
twice this amount on the trailing side. This backlash 
can, however, be eliminated by displacing the basic 
rack, when generating either gear, by an amount 
equal to c, C, sin hy. 

The amount of this increase in correction may 
be determined by finding the length of the common 
tangent I, I, and subtracting the normals I,c, and 
I, ¢,. If the numbers of teeth are T and ¢ respectively, 


I, I,=(t/2+T/2) cos hy tan Y. 


Now I, P, +1, P,=(t/2+T/2) sin Y, 

and I, 6, +1, 6,=(t/2+T/2+e) sin vy 

But I, c,=I, I,+1, 5, 

and I,¢,=I,1,+1, 5, 

Therefore c,c,=I, 1,—(I, 6,+I1, 6,+1, I,+1, I) 
Since I, I, +1, 1,=(t¢/2+T/2) cos by (be—by) 
and I, 6, + I, 6,=(t/2+T/2+e) sin dy 


Cy Cg=(t/2+T/2) cos by (tan Ye—Y.—tan by 
+9) —e sin Jo 
=(t/2+-T/2) cos }, (inv. Ye—inv. bg) —e sin by 
Now in order to take up this clearance c,c, the sum 
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Fic. 94—EFFECT OF INCREASED CENTRE DISTANCE 


of the correction coefficients must be greater than e 
by an amount s=c, ¢,/sin by 


Hence kp +kw=C, C2/sin by +e 
$6.5 
kp + kw=(t/2+T/2) cot bg (inv. Pe—inv. by) . (1) 
= y* ; J 
ne ran hen Pct Be) 98 Wy ry. by . (2) 


t+T 
This expression will provide the key to all pro- 
blems in connection with gears working at a centre 
distance other than that corresponding to the pres- 
sure angle of generation. If, for instance, kp+k,y, is 
given, the pressure angle of engagement may be 
found from equation (2), using a table of involute 
functions or by successive approximation, whence 
the centre distance is determined from 
C=(t/2+T/2) cos by sec. be 

Alternatively, if the centre distance is given, , is 
first found from 
(t+T) cos bg 

2C 
whence kp+k, is found from equation (1). All the 
foregoing is, of course, based on unit (diametral) 
pitch module or = circular pitch. 
Topping.—Since the increase in centre distance is 
less than the sum of the corrections, the bottom clear- 
ance will be reduced unless a corresponding altera- 
tion is made to the outside diameters. Ifthe standard 
clearance is to be maintained, the addendum reckoned 
from the pitch diameter of generation must be reduced 
by an amount s=k,+k,—e, where'e is the increase 
in centre distance above that corresponding to the 
numbers of teeth, i.e., (¢-+T)/2. 
The Choice of Correction Coefficients—The profile 
of any tooth is determined by the form of the basic 
rack and the correction coefficient, and the latitude 


cos Ue= 





corresponding to the pitch of generation by e. 





in design is so great that there is full scope for indi- 
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vidual ideas and preferences. Even when some limita- 
tion to the centre distance fixes the sum of the correc- 
tions, the distribution of the correction coefficients 
between the wheel and pinion is still optional, and 
the aim in design is a compromise which avoids as 
far as possible the effects of undercutting, the use of 
the involute too close to the base circle, and excessive 
sliding velocity. Subject to the suggestion that 
designs which are in any way unusual should be 
checked by setting out the tooth profiles, some guid- 
ance may be offered. 

(a) In no normal circumstances should under- 
cutting be permitted. (An exception is the case in 
which gears are required to operate with the maxi- 
murfi variation of centre distance.) This involves a 

value of kp not less than 1—t,/t. The “diameter 
modification’ given in B.S.S. No. 436—1932 for 
pinions having less than seventeen teeth corresponds 
to such a value. If the sum of the numbers of teeth 
is less than thirty-four, undercutting cannot be 
avoided (if the samé basic rack is to be used) without 
increasing the centre distance. 

(6) Where there is complete latitude in design, the 
following system gives good tooth proportions over 
the whole range of numbers of teeth down to equal 
pinions having ten teeth. 

(1) If the tooth sum exceeds 60 the correction 
coefficient of the pinion is determined according to the 
ratio of the numbers of teeth R=T/t from the formula 


tp=0-4 (1— 2) 


making it the nearest multiple of 0-02. The correc- 
tion coefficient of the wheel is then made equal and 
opposite to ky. When both of a pair of gears have 
comparatively large numbers of teeth, combined with 
a large ratio, this rule gives much more correction 
to the pinion than is called for purely in order to 
eliminate undercutting. It has the effect, however, 
of distributing the contact more in favour of the 
period of recession (the pinion being assumed to be 
the driver), where the relative curvature of the tooth 
profiles is more favourable. 

(2) The correction coefficient of the pinion is not 
to be less than 


kp (min) = 0-02 (30—2), 
but may, of course, be greater than this if called for by 
rule (1). For a tooth sum greater than 60 the correc- 





tion coefficient of the wheel is still made equal and 
opposite to that of the pinion. 

(3) If the tooth sum is less than 60, the correction 
coefficient of the pinion is determined according to (2) 
and that of the wheel according to 

kp+kw=0-02 (60—S), 
where § is the tooth sum (T++42). 

The result of this is that the gears will work at an 
increased centre distance and pressure angle, and may 
require “topping” to maintain bottom clearance. 
Any pair of gears having the same tooth sum and 
pitch will, however, work at the same centre distance 
and pressure angle. 

(4) When the wheel drives the pinion, it is prefer- 
able to apply no more correction than may be neces- 
sary to avoid undercutting. 

(5) Pinions in non-metallic materials should have a 
correction coefficient of not less than 0-5. 

(6) If it is essential to use an existing cutter to the 
old standard pressure angle of 14} deg., all the fore- 
going rules may still be applied, with the modifica- 
tion that the constants 60 and 30 are replaced by 80 
and 40 respectively. 

“Cutting a Tooth Less.”—Combinations of “ pick- 
off ” gears which are made of the same pitch and must 
work at a common centre distance may require to 
have tooth sums differing by +1. This is equivalent 
to applying a correction-sum of +0-5, which may be 
distributed between the gears in inverse propor- 
tion to their diameters. The allowance for the altera- 
tion in depth must, of course, be made. 

Crest Width.—Small pinions with large correction 
may tend to run to a point at the crest. The width 
of the crest or top land should not normally be less 
than 0-5 for unit (diametral) pitch or module. Hence 
if 7 is the outside diameter and qj the angle subtended 
by the normal to the involute at the tip, cos $j; 
=(t cos %y)/;, and from the principles discussed in 
connection with Fig. 93 it can easily be deduced 
that the maximum value for j to give a crest width 
of 0-5 is such that 


j [é (S+2ktan ty) —2(inv Yj—inv ,) ] =] 


It is quicker, however, and sufficiently accurate for 
all practical purposes to set the tooth shape out on 
the drawing-board. 

(To be continued.) 


> 








Naval Architects and Marine Engineers 
in New York. 


II. 
(Continued from page 390, October 9th.) 


No. 


FIRES IN SHIPs. 

HE second paper submitted was hy Mr. E. Leslie 

Champness, entitled ** Fire in Passenger Spaces,” 
which was read by Mr. James French, Lloyd’s Register 
of Shipping, who is resident in New York City. 

The subject of fire at sea has been dealt with on 
several occasions by Mr. Champness. In the opening 
spt ien of the present paper he writes :— 

‘In dealing with any question of fire in passenger ship 
accommodation it is an essential that the matter be seen in 
its correct perspective. The safety of sea travel is made up of 
many factors, and that of fire has proved to be the least 
important. The total loss of life from fires on ships, direct or 
otherwise, to passengers and crew, has actually been extremely 
small. The total for British-owned —— of all classes, cargo 
or passenger, for the last nine years (1926 to 1934) accounts 
for the death of only 164 persons—eight passengers, 77 crew, 
and 79 shore workmen—from fires oce urring in port or at sea. 
For the same period in Britain our road deaths through motor 
accidents have reached the total of 59,892, while in one year 
alone—1934—in the United States, the road deaths amounted 
to practically 34,000.” 

In developing his topic, Mr. Champness emphasised 
the need of taking stock of the situation and in fixing 
firmly in mind some of the basic points on which it is 
necessary to have a clear conception, and he enume- 
rated those points as follows :— 

(1) The essential differences between fires at sea 
and on land. 

(2) The appreciation of the importance or other- 
wise of the risk. 

(3) If improvement be required, the standard at 
which we aim should be clearly defined. 

(4) The classes of vessel in which the risk neces- 
sitates improvement. 

(5) The relative importance of the fire risk in 

passenger spaces and public rooms, &c. 

(6) The acceptance of present-day habits and 
behaviour. 


Continuing, the author stated : ** It will be readily 
understood that in a subject such as this a wide varia- 
tion of opinion is inevitable, even though the object 
desired is the same, name ly, the protection of the 
passenger and of the ship.” 

Mr. Champness said in conclusion : 

There is a suggestion which is commonly met with that 
publicity on this matter of fire is undesirable as tending to 


alarm the travelling public. On the contrary, a level-headed, 
open discussion of the problem and the fact that the general 











public is aware that technically this question is under continuous 
review will undoubtedly have a reassuring effect and lead to 
greater confidence in the efforts of owners, builders, and others 
to eliminate risks in a reasonable manner. In a matter of this 
character dealing with safety of life at sea the eventual pooling 
of experience in the common good seems to be a course worthy 
of consideration internationally. In the same way the full 
publication of inquiries into fire losses is most desirable, and 
often discloses matters from which improvement can be devised. 
The preservation of life is so much a matter of interest to all 
—owners, builders, and designers, and public authorities alike— 
that such action will be welcomed. 


Mr. David Arnott, American Bureau of Shipping, 
New York City, said that much could undoubtedly 
be done towards eliminating the danger of a fire 
aboard ships getting out of control, and resulting in 
a conflagration, by improving present methods of 
construction and protection without going to the 
extent of prohibiting the use of wood and other com- 
bustible materials. It would be unfortunate, cer- 
tainly at the present stage of progress, if the whole- 
sale use of fire-resisting materials was made mandatory 
in all classes of passenger ships, to the total exclusion 
of alternative methods of design which might reason- 
ably be expected to achieve the desired end. The fire 
hazard varies considerably according to the size 
and type of ship, extent of superstructure and pas- 
senger accommodations, &c., so that regulations 
which might be perfectly proper in one case might be 
quite unwarranted in another, and that should be kept 
in view in drawing up any new statutes. 

Mr. H. F. Norton, of the Newport News Ship- 
building and Dry Dock Company said that the paper 
gave much to think about and should help consider- 
ably in arriving at reasonable conclusions. At the 
moment the only certain conclusions seemed to be 
that most existing ships had in their passenger quarters 
much inflammable material that in new ships might 
well be eliminated, and that some better arrangements 
might well be made for the isolation of fire and for 
the escape of passengers. Ships so completely fire- 
proofed as to eliminate the necessity of efficient fire- 
fighting equipment and trained watchfulness on the 
part of the crew seemed hopeless, and about as likely 
to come into popular favour as private homes built, 
equipped, and furnished with fireproof materials only. 

Mr. J. H. Narbeth, late Assistant Director of Naval 
Construction, British Admiralty, said that general 
efforts were being made by all maritime nations to 





take such steps in future shipbuilding as would make 
disasters like those of the ‘‘ Georges Philippar ” and 
the *‘ Morro Castle ’’ quite impossible. There was 
no need to underrate the value of patrols, fire alarms, 
and fire-fighting appliances, but the logical method 
to be pursued was to construct passenger ships so 
that a large conflagration would be impossible. Fire- 
proofed wood was largely used in the British Navy, 
which was lighter and cheaper than metal. In the 
battleship ‘‘ Nelson” a weight of 10 tons was saved 
by using gin. plywood for cabin bulkheads in place of 
steel subdivision. Before adopting that process, the 
Admiralty had carried out corrosion trials and endur- 
ance trials, lasting over seven to ten years, after the 
date on which the remarkable efficiency of resistance 
to fire had been demonstrated by trials of various kinds 
on all sorts of timber, including teak planks up to 6in. 
in thickness. 

In considering the fireproofing of materials, the 
standard of requirements was important. There was 
no concensus of opinion as to the detailed methods to 
be adopted in various countries for testing the fire 
resistance of specimens of materials. The matter is 
now being very carefully investigated by the scientific 
research departments in Great Britain, and similar 
investigations have been carried out in Norway, as 
well as in other countries. Uniform standards for 
all countries and uniform methods of applying 
standards of fire resistance for materials to be worked 
into ships was most urgently called for. 

Mr. George G. Sharp, naval architect, New York 
City, referring to a paper he had written three years 
ago, said that in spite of adequate fire-fighting and 
detecting apparatus, fire-screen bulkheads and doors, 
fires in ships could not yet be controlled. He felt that 
construction, rather than the pyramiding of vulner- 
able and expensive gadgets must be looked to for any 
satisfactory means of control. The only practical way 
of ascertaining with any degree of certainty how fire 
hazard might be reduced would be by duplicating 
the conditions likely to be met within an actual steel 
ship where state rooms and other such enclosures 
could be constructed for test purposes. The special 
Technical Committee on Safety at Sea, of which 
Admiral Rock was Chairman, had made arrangements 
whereby the “‘ Nantasket,” a vessel of the Merchant 
Fleet Corporation, was placed at the disposal of the 
Sub-Committee on Fireproofing and Fire Protection 
and a fund assigned by the Shipping Board Bureau 
to meet the expenses of conducting the tests. In 
conducting those tests the Committee found :— 


(1) That our belief in the necessity of making each unit 
intact with the structure of the ship has been confirmed. 

(2) That many types of cabin enclosure panels thought to 
be satisfactory proved most hazardous. 

(3) That the incombustibility of the core of the panel is 
infinitely more important than that of the face surfaces. 

(4) That face veneers of wood or other combustible material 
(not impregnated) are no hazard’ when cores are incombustible. 

(5) That no appreciable quantity of wood or other com- 
bustible material face trim (not impregnated) may be used 
without hazard. 

(6) That the combustible contents of cabin enclosures 
(which approximate 5 lb. per square foot of area) may be con- 
sumed by a fire within a room properly constructed of panels 
with incombustible cores and face and veneer and trim of wood 
or other combustible material, under what is considered to be 
the most severe condition, namely, with door and portholes 
open, without the fire going beyond the enclosure. 

(7) That there is little danger of transmitting a fire from 
one enclosure to another through the supply and exhaust 
ventilating systems where incombustible panels are used. 

(8) That a fire burning within such an enclosure may 
approached at any time during its progress and extinguished. 

(9) That while the above is true, the difficulty of dealing with 
a fire, where two or more enclosures were burning simultaneously, 
would be very great. 

(10) That it is inadvisable to use face veneers or trim on 
the outside of cabin enclosures in escape corridors. 

(11) That where such enclosures are of wood, the combustible 
contents of the walls and ceiling are together almost twice 
that of the combustible within the room. Under these con- 
ditions it can readily be seen that a rapid, progressive break- 
down of panels takes place, resulting in an uncontrollable 
conflagration. 

Assuming that all decks in the hull and the super- 
structure would be constructed of steel, then the tests 
led to the conclusion that the bulkheads required 
should be of two types—designated by the symbols 
Aand B. The A bulkhead was a metal bulkhead lined 
or unlined, effective to maintain its structural 
integrity for one hour. The B bulkhead was an 
assembled panel bulkhead constructed of incom- 
bustible material effective to maintain its structural 
integrity for one-half hour. The B or assembled 
panel bulkheads formed the boundaries of all state- 
rooms and similiar enclosures within any of the zones 
bounded by the A or A-1 bulkheads. It was further 
provided that all stairway enclosures and corridors 
were safety zones in which there should be no com- 
bustibles. 

The third paper “ Safety of Life at Sea,” written 
by Monsieur Abel B. de Berlhe, managing director of 
the Bureau Veritas, and Rear-Admiral Rolland Boris, 
Ingenieur-General du Genie Maritime, Construction 
Corps of the French Navy, was submitted in person 
by Rear-Admiral Boris. These eminent authorities 
dealt with the development of French safety regula- 
tions, fire protection, and electrical installations, and 
in their presentation they offered a full and very 
informative outline of the French interpretation of 
the international safety rules. The authors included 
all practical points which seem essential ; and appa- 
rently the latest French practice does not hesitate to 
go somewhat ahead of the requirements laid down by 
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the international rules. In conclusion, the authors 
said :— 

“Tt can easily be foreseen that the next international con- 
ference will draw up rules for fire protection similar to those 
described in the paper. The new rules will insist on the use 
of fireproof materials and also on safety measures in electrical 
installations.... In the matter of life-saving equipment, 
France will again ask to have greater consideration given to 
life rafts. The developments in radio electricity will give 
rise to important extension in the rules for signalling. It will 
be useful, as suggested by M. Rio, president of the French 
delegation, at the closing of the 1929 Convention, to study 
methods of abandoning vessels in case of accident.... While 
justifying the international activities for uniform and rigorous 
rules, we should also give credit to the initiative of the technical 
man, remembering that the most rigorous rules are not those 
that tend to eliminate the inevitable dangers. Above all, the 
rule which defines precisely the main object to be attained, 
rather than the details, is the one most likely to be conserved 
and justified.” 

Mr. David Arnott commended the authors for their 
warning against an over-emphasis of the possible 
dangers involved in connection with the haphazard 
use of electricity on shipboard and pointed out rather 
that electricity was in itself a factor of safety, and 
progress should not be paralysed by too stringent 
rules. It was particularly gratifying to learn that the 
two-wire system of distribution is being applied in 
all recent installations even without mandatory 
requirements, as it effectively endorses the American 
practice, wherein the use of the hull as a ground 
return for distribution had been prohibited for a 
number of years. 

Mr. H. F. Norton, Newport News Shipbuilding and 
Dry Dock Company, thought it would be interesting 
to know, if possible, just why the French authorities 
considered the enclosing of stairways and passenger 
elevators unnecessary or undesirable. 

Captain A. H. Vankeuren, Construction Corps, 
U.S. Navy, said it was certain that the further efforts 
of engineers, if properly stimulated, would result 
in still more satisfactory materials for ship use than 
those already produced. The products must not only 
fulfil the requirements of fireproofing or fire arresting, 
but must also be capable of ornamental treatment. 
Electric cables and wires were a source of possible 
trouble, and neither care nor expense should be spared 
to ensure that they were not a potential fire hazard. 
The elimination of any type of insulation that would 
burn freely or even burn slowly internally and could 
conduct fire from one water-tight compartment to 
another through an otherwise tight bulkhead, as has 
happened, was an objective that should by all means 
be attained. 


SAFETY AND LOADLINE. 


The fourth paper, entitled “Some Observations 
on the Actual Application of the Safety and Load- 
Ime Convention Rules,’’ by Mr. Sozo Ikushima, was 
read, in the absence of the author, in an abstract 
form, by Mr. H. Gerrish Smith. It discusses the actual 
application of the International Convention for the 
Safety of Life at Sea, 1929, and the International 
Loadline Convention, 1930, in Japan. The treatment 
is for the most part essentially mathematical ; and 
in the first part the author discloses how the Japanese 
have worked out a-new method of obtaining the flood- 
able length, which has been applied with satisfactory 
results to Japanese vessels. In the second part of 
the paper the author deals with the use of the frame 
modulus as the standard for the determining of the 
load draught of a steel ship; and in the third and 
concluding part of the paper he explains a particular 
method developed for determining the freeboard for 
wooden craft according to a vessel’s class of con- 
struction. 

Rear-Admiral Tawresey, opening the discussion, 
said that one could not fail to note that the determina- 
tion of the proportional volume curve was involved 
and somewhat indefinite. The use of section areas up 
to the margin line instead of the areas up to the trim 
water line might be accepted as an approximation, 
but not for a direct calculation. The examples cited 
by the author have less sheer than the standard given 
by the Loadline Convention. 

Mr. Jules Pinczon, chief consulting engineer of the 
Société des Chantiers et Ateliers de Saint-Nazaire, 
Penhoet, remarked that the method proposed by Mr. 
Ikushima for calculating the floodable length was 
based upon taking into consideration the flotations 
tangent to the margin line. The principle was per- 
feetly sound, but in applying it Mr. Ikushima adopted 
some items of approximation, bearing principally on 
the form of the margin line and the form of the curve 
of sectional area ; he took no account of the form of 
the ’midship section nor of the fineness of the ship ; 
and he stated that the resulting errors were small and 
that they were all on the safe side and, consequently; 
added themselves one to another, which might in 
some cases heavily penalise the ship. He then 
described a method he had developed, before the 
Association Technique Maritime et Aeronautique, in 
1930. It was easy, he said, by a graphical process, to 
find the sections which gave the solution of the 
problem. That method seemed to him shorter and 
simpler than Mr. Ikushima’s method. It did not 
require the use of any algebraical formula, but only 
of additions of ordinates, which might be tabulated 
in standard form like the calculations of displacement 
and stability, and hence it could be used by any 
draughtsman of average skill. 

Mr. J. C. Niedermair, Bureau of Construction and 
Repair, Navy Department, Washington, D.C., dis- 


fairly extensive list of other methods of obtaining 
flooding curves published between 1897 and 1936. 
In conclusion, he said: ‘‘ No attempt has been made 
to ascertain the amount of time which is required to 
complete a floodable length investigation by the 
method now under consideration. It would appear, 
however, that the time required would at least equal 
that required by the method described by F. Shiro- 
kauer in Schiffbaw in 1928, and which has been found 
to be exceedingly simple in application.” 

Mr. Laurens N. Prior, Technical Advisor, Bureau of 
Navigation, Washington, D.C., dwelt especially upon 
that part of the paper that had to do with wooden 
ships. He said it had not been practicable to formu- 
late ioadline rules for existing lumber schooners, 
and after such a vessel had been surveyed to determine 
her condition, loadlines were assigned to accord with 
that particular vessel’s loading experience. 

Mr. David Arnott, American Bureau of Shipping, 
asked whether it would not have been advisable 
in draughting the International Loadline Con- 
vention regulations to adopt a standard method 
for the determination of the floodable length 
curve. All of the many methods which had 
been proposed from time to time were based 
on certain assumptions which were not absolutely 
correct. Still, when-the subject as a whole was con- 
sidered, these inaccuracies were relatively unimpor- 
tant when one considered the wide primary assump- 
tion that all cargo holds were fully loaded with a 
uniform cargo of such permeability as to make the 
resulting permeability of all the spaces, exclusive 
of those appropriated to accommodation, equal to 
63 per cent., and that the volumes were so distributed 
that the centre of gravity of the leakage water was at 
the centre of gravity of the whole volume under 
consideration. Nevertheless, the inaccuracies in two 
different methods might easily be in opposite direc- 
tions, so that in the case of a vessel which required to 
have her draught restricted by the standard of sub- 
division or where varying draughts were assigned in 
accordance with varying numbers of passengers 
carried, the resulting maximum allowable draughts 
might vary considerably, depending upon the 
particular method used in obtaining the floodable 
length. 

SAFETY AT SEA. 

* Safety at Sea” was the title of a paper by Rear- 
Admiral John G. Tawresey, which was the last read 
during the forenoon session on the first day of the 
meeting. ‘‘ Safety,” he said, “cannot depend on 
national regulation alone. It is an international 
matter, and for the greater success requires inter- 
national co-operation. ... Many subjects remain to 
be studied, much data must be collected and analysed, 
many devices remain to be tried out and many safety 
measures to be tested practically to determine the 
gain in safety in relation to their economic practic- 
ability.” 

Mr. David Arnott, American Bureau of Shipping, 
remarked in the discussion that the author presented 
arguments for higher standards of subdivision, not 
only for passenger ships, but for purely cargo vessels 
as well. From the point of view of the Government 
there was a distinct difference between passenger and 
cargo ships, and a definite line of demarcation should 
continue to be drawn in statutory regulations between 
those classes of vessels. The author’s suggestion for 
a good two-compartment standard for all passenger 
ships, if made mandatory, would simply mean that 
the smaller classes of ships would stop carrying 
passengers, and there were lots of services where the 
conditions of operation would not permit the use of 
larger ships. To require by law even a one-compart- 
ment standard for all cargo ships would constitute 
an unwarranted interference with trade, and a two- 
compartment standard was not a practical pro- 
position. 

Mr. B. E. Meurk, superintendent, Isthmian Steam- 
ship Company, New York City, discussed the paper 


said that when formulating rules for safety the far- 
reaching effect which it will have on the successful 
operation of ships should always be borne in mind, 
and he thought that the shipowners should be called 
in and should be a part of that body which was instru- 


mental in making the rules. The shipowner would 
understand certain conditions in his business, which 
might be difficult sometimes for the naval architect 
and technical expert to realise without practical 
knowledge of ship operations. With reference to the 
statement that vessels of moderate length and 
upward should be not less than two-compartment 
ships, he was rather sceptical that that was possible 
for cargo vessels. It would be very interesting to 
know the sizes of cargo holds that the author had in 
mind when making the statement. 

Mr. E. H. Rigg, naval architect, New York Ship- 
building Corporation, said that number of passengers 
was @ primary consideration in the design of a ship, 
and it would seem to be very desirable, if practicable, 
to use such number directly as the means of placing 
the ship as between the “ A ” and “ B ” curves of the 
Convention. It had been found that the formula 


es L \% 

— Ge) 
gives a fair average for sea-going ships, where 
N=number of passengers and L=subdivision length 
of ship. It was not to be understood that the constant 
20 was to be used to limit passengers to that number ; 
a range of “ constant” from 10 to 30 would cover 
practically all vessels, other than special types, 
immigrant vessels and short-voyage coastal or 
channel services. 

Mr. H. F. Norton, Newport News Shipbuilding and 
Dry Dock Company, Newport News, Va., discussed 
the paper at some length, using largely as his text 
for interpretation the phrase ‘“ Where practicable 
and reasonable.” It seemed probable that it was 
practicable to make almost any sea-going ship, say, 
above 300ft. in length, a one-compartment ship from 
the damaged stability standpoint, provided she was 
reasonably loaded. It was also probably practicable 
to make ships of, say, over 500ft. in length two- 
compartment on the same basis; and those over 
700ft. three-compartment or more. All of that 
depended considerably upon what the regulations set 
forth as the criteria of one, two, or three-compartment 
ships. If the damaged stability criteria were deter- 
mined from purely theoretical consideration, with 
ample factors of safety provided everywhere, the 
result appeared to be that the metacentric height 
required was so great that, with the depth desired, the 
beam of the ship might be unreasonably large. The 
same effect occurred if the permissible angle of heel 
was kept unduly small. The practical consideration 
was that ships seemed in general to have a faculty for 
staying upright and afloat for a surprisingly long time 
even when all theoretical considerations imdicated 
that they should turn over and sink promptly. It 
seemed to him that if it should eventuate that 
excessive metacentric heights made a ship so uncom- 
fortable that passengers were reluctant to travel in it, 
the results might be sad ; whereas if they were kept 
within limits that were known to be good, we might 
still have ships that were safe or even safer than the 
Convention requirements and much safer than they 
had been before. 

Captain A. H. Vankeuren, Construction Corps, 
U.S. Navy, said that, granted that extra bulkheads 
were costly if erected after the ship was completed 
or even well along on the stocks, there was almost 
nothing in a ship that was cheaper to build than a 
bulkhead, provided it was incorporated in the 
original design, where it should be, along with all 
other proper safety precautions. It could not be too 
strongly emphasised that a collision does not always 
pick a spot midway between bulkheads to inflict its 
damage, and that therefore a one-compartment ship, 
from a safety standpoint, was a snare and a delusion. 





from the standpoint of the practical operator. He 


(To be continued.) 
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ITUATED at Stratford, London, not many miles 

from Woolwich, the birth-place of Henry 
Maudsley, the father of the engineer’s machine tool, 
the older part of the works of Holbrook Machine Tool 
Company, Ltd., occupy the original site where the 
works were founded in 1870 by the late Richard 
Holbrook, grandfather of the present principal of 
the firm. Periodic extensions were made to these 
works as the business increased, until all the avail- 
able space was utilised, when the firm decided to 
build new works in a more open district near London, 





* The fifth of these articles, dealing with Craven Brothers 





cussed Mr. Ikushima’s paper mainly by giving a 





(Manchester), Ltd., appeared in our issue of June 12th. 


British Machine Tool Makers. 


By JOHN HOLLOWAY, M.I. Mech. E. 
J No. VI.* 


and selected a site at Harlow, Essex, for the purpose. 

The head office is still retained at Stratford, and 
an important. part of the manufacturing side of the 
business is being carried on at the works there, the 
new works at Harlow being used at present as an 
adjunct to the main business. But already it has 
been found necessary to enlarge the Harlow works 
to meet the demand for the particular class of machine 
tool for which the firm is known. When the exten- 
sions to the new works are completed, they will 
occupy an area of some 35,000 square feet, and will 
exceed the area of the older works at Stratford, where 
the two-storey building has a total area of 27,000 
square feet, the combined works totalling the respect- 
able figure of 62,000 square feet. It goes without 








saying that the progressive increase in the size of the 
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works and number of men employed shows a corre- 
sponding increase in demand for the firm’s product, 
while this again indicates that constant improvement 
in design and manufacture, without which no firm 
could continue to prosper and expand. 

Machine tools of to-day have reached a very 
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is remembered that progress in the finer art of engi- 
neering has always been dependent on the design and 
precision of the machine tool. It is one of the main 
objects of this series of articles to put on record the 
origin of some of the old established British machine 
tool firms and to trace as far as possible the lines of 





THE LATE RICHARD HOLBROOK AND HIS STAFF ABOUT 1872 


advanced stage in development. Important changes 
in design and construction have been taking place 
over a century and more, all bearing witness to the 
time, energy, and skill that British machine tool 
makers, past and present, have expended in perfect- 
ing the machines handed down to them, in many 


MR. RICHARD EDGAR HOLBROOK 


cases, by their forefathers. The earlier designs of 
machine tools, that meant so much to the engineers 
of the nineteenth century, are fast being lost sight of. 
Very little record has been made of the changes, and 
the reason for the changes that are continually being 
made, a fact which is all the more deplorable when it 





development on which the different firms have 
worked. Hence some of the earlier and more primi- 
tive types of machines have been illustrated, as well 
as those of the intermediate stage and present-day 
types. ; 

It is an interesting and even fascinating study to 
follow the gradual process of perfecting the machine 
tool, remembering at the same time that it is definitely 
of British origin, as much British, in fact, as is the 
condensing steam engine. It is no less interesting to 
follow the growth and expansion of the firms which 
have been so closely associated with the evolution of 
the tool, and to note the type of men who were the 
founders of these progressive firms. For this reason, 
where possible, portraits of the founders of the firms 
dealt with have been reproduced, and in some cases 
that of the present principals. 

In connection with the firm under review, there is 
given herewith a reproduction of an interesting old 
photograph showing Richard Holbrook, the founder 
of the Holbrook Machine Tool Company, Ltd. He 
occupies the central position in the group, while his 
two sons, one at either side, who assisted him in the 
business, are seen in their white overalls ; the works 
staff are also shown standing behind the machines 
which at that time were being produced at these 
works. The infant in the group is now the principal 
of the firm, Richard Edgar Holbrook, a recent portrait 
of whom is also reproduced herewith. The machines 
shown in the group represent the type of lathe 
Richard Holbrook was building in 1870. As will be 
seen, they are treadle lathes, having V pulleys at the 
headstock for gut drive, and a compound slide rest 
carrying a single tool post. The machine is similar 
in design to the type of lathe which Joseph Whit- 
worth was making at about the same date, a specimen 
of which is still preserved. 

Control of the works was taken over in 1905 by 
the present Richard Edgar Holbrook, who, with his 
wider experience gained while engaged with one or 
two American firms, brought fresh ideas into the 
business. At this date the firm was engaged in making 
screw-cutting lathes of 4in., 5in., and 6in. centres, 
the lead screw still at that time being used for screw- 
cutting and for traversing when turning, the various 
screw pitches and feeds to the saddle being obtained 
with the old familiar change wheels. An example of 





the type is shown in Fig. 1. As will be seen, the head- 
stock has the flat step cone pulley for belt drive, and 
is fitted with the type of back gear first introduced 
by that fine original machine tool maker, Richard 
Roberts, in 1817. In the Holbrook lathe all the gear 
wheels were machine cut, but there was no power 
feed provided for surfacing work. These machines 
were plain but useful little tools, and continued in 
steady demand over many years. 

Improvements in design were made to keep abreast 
of the times, and to increase the accuracy and useful- 
ness of the machine. All the three sizes of lathes 
then being made were remodelled and brought in 
line with the tools popularly known as 8.8. and §, 
lathes. These machines marked a distinct step 
forward, as compared with the earlier type of tool 
made by the firm. The lead screw was reserved for 
use in screw-cutting only, while for power feeds, 
sliding, and surfacing, an independent shaft was 
provided, which was driven from the main spindle 
through a quick-change gear-box, giving three 
changes of feed for each spindle speed. Owing to the 
great demand, this type of lathe continued to be 
made throughout the war period, no time being found 
during those strenuous years for changes in machine 
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Fic. 1—SCREW-CUTTING LATHE—1905 


design. The type remained in production until 
about 1920, when it was discontinued in favour of 
the precision tool-room lathe. 

In 1917 some Holbrook lathes had been built for 
direct motor drive. In this design the lathe bed and 
the motor were mounted on a self-contained base, 
and had a forward and reverse gear-box fitted with 
friction clutches, totally enclosed. It was at this 
date that the Holbrook company began making the 
self-contained motor-driven lathe, which it has 
continued making to this day, though not by any 
means exclusively, for the step cone pulley belt- 
driven lathe is still in demand, and doubtless will 
continue to be, because of its comparatively low first 
cost and its usefulness as an economic unit in the 
tool room and the general engineer’s machine shop. 
Holbrook lathes are also made with single pulley 
belt drive, through an all-gear headstock, this being 
a type that is very popular with many users. 

This is not the time or place to enter into a dis- 
cussion of the relative merits of the three classes of 
machine drive mentioned, ¢.e., step cone ~pulley, 
single pulley all-gear head, and motor-driven all-gear 
head. But it is becoming, or rather has already 
become, a question of first-rate importance to 
managers of machine shops, particularly with regard to 
first cost, maintenance cost, and overall efficiency, and 
from the standpoint of all-in production costs. There 
is also the additional problem of the hydraulic and 
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2 AND 3—MODERN HOLBROOK TOOL-ROOM LATHES WITH 


STEPPED CONE AND SINGLE PULLEY GEARED DRIVES 
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pneumatic drive as applied to machine tools which the 
manager has to consider. Each of these drives has 
its merits, or demerits, according to the angle from 
which it is judged. And every class of drive, or power 
transmission, as some may prefer to call it, has its 
advocates, some fierce and some quiescent. But the 
question of machine drive is not one that can be 
settled offhand, neither should it be treated as coming 
within the category of the survival of the fittest. If 
that was the case the “ belt’ would probably win 
every time, as, other things being equal, the simple is 
usually more durable than the complicated. The out- 
standing fact of the whole matter is that every kind 


These remarks in no way disparage the modern 
hydraulic or the V pulley drive ; the point is that they 
are not entirely new, excepting that they are now 
applied in a new and improved form. In some 
respects they may even be regarded as a reversion to 
type, and the question arises, speculatively rather 
than prophetically, as to whether this may indicate a 
coming reversion in other aspects of the machine tool, 
making for a simpler and less costly machine, though, 
at the same time, retaining its productive capacity 
and high level of precision, particularly for specialised 





production. 
The capstan lathe, also the semi-automatic and 

















Fic. 4—DIRECT MOTOR-DRIVEN TOOL-ROOM LATHE 


of present-day machine drive has its merits, and to 
decide which is the best or most suitable for any given 
case, proper investigation requires to be made, 
taking into account all the factors affecting the issue, 
that is, overall cost, position of machine, and general 
utility. Wherever this has been done there have been 
no regrets. 

There is another curious fact connected with 
what are generally regarded as new forms of machine 
drive, particularly the hydraulic, and the V pulley 
and belt drive. The fact is often overlooked that one 
of the earliest forms of power drive for heavy machine 
tools was that used by John Wilkinson on his 
Bersham boring mill. This machine was made towards 
the end of the eighteenth century, and was used for 
boring the steam cylinders for James Watt. The 
motive power for this machine was hydraulic, the 
rotary power for the boring bar being obtained from a 

















FiG. 5—-EXPERIMENTAL PRECISION LATHE 


water wheel operating through gears to the bar 
carrying the boring head. It was the most successful 
machine tool of its day, and enabled Watt to get 
somewhere near the result he was striving for. Again, 
take the V pulley and belt, which are now being used 
so widely, not only on machine tools, but for many 
other purposes where a rotary drive is required, It 
can hardly be considered new, since it was used ages 
ago in old forgotten Persian and Egyptian workshops, 
and appears to have been the type of drive used by 
Maudsley and later by Whitworth and Holbrook, to 


automatic machine tool, are primarily of American 
origin, though they followed in some respects the 
designs of the earlier British machine tools. The 
capstan type was no doubt first demanded because of 
the greater volume of repetition work found in the 
States than at home, while the comparatively high 
labour charges there made it imperative to obtain 
rapid production in order to sustain the labour cost. 
Fortunately for America, particularly at that period, 
the immense home market made high production 


in 1910, modifications taking place during develop- 
ment, both in the design and the materials used in 
construction, for the purpose of attaining and retain- 
ing that high degree of accuracy expected from the 
modern tool room. ‘The practice of the firm is to 
limit its production to a few sizes in height and 
distance between centres, the obvious advantage 
being that batches of machines of the various sizes 
can be placed on the order book and be put through 
the shops in well-defined quantities. The time 
required for production is so well known that a very 
close estimate can be given of the date by which a 
given batch will be completed. The frequency with 
which batch orders are issued naturally depends on 
sales or buyers’ demands, but the batch system, or 
positive quantity determination, always ensures a 
given number of parts being machined for each setting 
up of the necessary tools, jigs, and fixtures, and this 
practice is seldom departed from. Another advantage 
of the firm’s batch system is the opportunity it 
affords for the systematic ageing of castings for its 
machines. This is a custom rigidly adhered to, and 
one that practical engineers will appreciate, making, 
as it does, for permanency of alignment. There are 
always batches of the principal castings going through 
the ageing process, the castings having first been rough 
machined and then put aside to age in the usual way. 

One of the side issues illustrated by the batch 
system, and one that will interest many machine 
shop managers, is the proportion in which the various 
types of drive are arranged for. Experience has 
shown that the most popular drive for lathes of this 
type is the single pulley all-gear head. The number 
of lathes ordered with this drive is far in advance of 
either the step cone pulley or the direct motor 
drive, the two latter being ordered in about equal 
numbers. 

Examples of the Holbrook tool-room lathes fitted 
with the types of drives referred to are shown in 
Figs. 2, 3, and 4. The main points of difference 
in the three examples illustrated lie in the headstocks, 
which are arranged to accommodate the form of drive 
desired. In all other respects the lathes are very 
similar, and are well adapted for tool-room require- 
ments. A special feature is the lead screw, which, in 
every machine, is calibrated and adjusted to fine 
limits of error, generally to within + 0-0001 in a 
length of 6in., taken at a temperature of 68 deg. 
Fah. All the lathes are also fitted with Holbrook’s 
patented lead screw thrust, which runs in a bath of 
oil, and is adapted to take the thrust in both direc- 
tions for right and left-hand screw cutting. The 
thrust collars are easily adjusted when required, and 
it is claimed that all error due to floation of the lead 
screw is entirely eliminated. Each type of lathe is 
supplied with taper turning attachment, and micro- 
meter dials of large diameter are fitted to both screws 





possible as well as remunerative. But the advent of 


on the compound slide rest. These dials are graduated 

















the quick production repetition machine had another 
effect, not only in America, but also in Britain; it 
increased the demand and consumption of accurate 
small tools, and, at the same time, displaced the skill 
of the operator by the skill of the toolmaker, and 
made a well-equipped tool room a real necessity, and 
not a luxury, as 80 many engineers, especially marine 
engineers, for so long regarded it. 

All this could not fail to influence any machine tool 
maker having American experiénce, and it appears 
to have influenced Richard Edgar Holbrook, for 
since he assumed responsibility for the Holbrook 
Machine Tool Company it has, excepting during the 
war years, more than ever concentrated on the pro- 
duction of precision tool-room lathes. 





name only a few of the early machine tool makers. 








Manufacture of tool-room lathes by this firm began 





FIG. 6—ELECTRIC-HYDRAULIC AUTO TURNING LATHE 


to read to 0-00lin. per division. The power required 
for driving is 3 H.P. 

A useful, though somewhat unusual combination 
for these days is shown in Fig. 5, this being the 
Holbrook self-contained unit as supplied to uni- 
versity and college workshops, and also to cinemas 
for experimental and repair work on projectors, &c. 
As will be seen from the illustration, the unit is com- 
plete with countershaft for driving the main spindle 
and grinding attachment. The lathe bed is mounted 
on a cabinet which is used for storage of tools and 
drawings. The countershaft runs in ball bearings, and 
may be driven from the main shaft, or by a motor 
built into the cabinet. This combination is truly 
reminiscent of earlier days, but is by no means old 
fashioned, the lathe being well designed and accurate 
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in every detail. Additional equipment for the unit 
is supplied, comprising a lever action for operating 
the standard collets without stopping the spindle, 
and a slot milling attachment driven from the grinding 
countershaft seen in the figure. When desired the 
slottmg may be done in conjunction with a dividing 
head, allowing a number of slots to be cut with 
perfect location. 

To pass from Fig. 5 to Fig. 6 is to see once 
again the versatility of the British tool maker, 
for in Fig. 6 there is illustrated one of the most modern 
production units in existence. Many engineers who 
visited the 1934 Machine Tool Exhibition at Olympia 
will doubtlessly remember seeing this machine in 
operation. It is essentially a high production unit, 
designed to use the best high-speed steels and tungsten 
carbide tools to their full capacity. Its function is 
to produce accurately turned parts in great quantities, 
and its place is in machine shops where the main- 
tenance of the output of given parts is of the highest 
importance. The drive for this machine is electric- 
hydraulic, and this again raises the question of power 
transmission for machine tools referred to earlier 
in this article. Hydraulic power in this instance, as 
in most others when applied to machine tools, is 
used for the feed and return of the front and back 
tool slides, but the slides are independently operated 
and variable, bemg controlled by the levers seen at 
the right-hand end of the machine. The main 
spindle of the headstock is driven direct from the 
motor by an adjustable belt to pulley, the pull of 
the belt being taken on Timken precision taper roller 
bearings, forming the bearing of the spindle. A 
feature of the machine is the fact that it runs in the 
reverse direction to the ordinary lathe, the cutting 
edge of the front tools facing downwards, while the 
back tools face upwards. With this arrangement the 
cuttings from the front tool fall easily away through 
the bed to the base of the machine, and the upward 
direction ‘of the back tool makes for easy setting. 
When in operation the cutting tools are totally 
enclosed with a pull-over top cover with a glass 
sighting. The range of work which the machine will 


take is 18in. long and 6}in. diameter; the spindle 
speeds are from 80 to 2500 r.p.m., these being obtained 
from pick-off gears which run in oil and are easily 
accessible. A speed dial on the headstock indicates 
the revolutions per minute at which the spindle is 
running. 

Hydraulic power for the feeds allows selection to 
be made through a wide range. In this machine the 
range is from 0 to 25in. travel per minute cutting, 
and 25ft. per minute for quick return. The hydraulic 
pump for the quick power return is of the constant- 
pressure type, the normal working pressure being 
100 lb. per square inch ; but for the cutting feeds the 
oil is delivered to a metering pump which governs 
the selected rate of feed. 

One of the important advantages claimed for 
hydraulic feeds to machine tools is that it allows 
the tool slide to travel up to a rigid stop, without 
in any way risking damage to the machine. In this 
way it is claimed that a greater degree of accuracy 
is secured than is the case where the usual push 
stop and clutch are used in connection with mechanical 
feeds. There can be no doubt that this claim is well 
founded. A travelling tool slide brought to rest 
against a dead stop must, in the nature of things, 
always be more accurate than a slide brought to rest 
by automatically disengaging a clutch. It appears 
that the slip clutch which will give exact precision 
of length over a long period has yet to be invented. 
Another advantage claimed is the infinite number 
of feeds that are available within the range, and the 
ease with which the feed is changed. The advantage 
here is more doubtful. Most machine tool makers 
to-day provide a very wide range of feeds on all 
mechanically operated machines, and the selection 
of feed through the change-feed gear-box is simplicity 
itself. The smoothness of the hydraulic feed in 
operation, however, leaves nothing to be desired. 

The company supplies additional equipment for its 
tool-room lathes, such, for instance, as relieving and 
hob grinding equipment, and spherical turning slides, 
all of which will be found of advantage in tool rooms 





of limited space and plant. 
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Train Ferry. 


II. 


(Concluded from page 378, October 9th.) 


N our article of last week we outlined the diffi- 

culties with which the engineers were faced in 
constructing the Southern Railway Company’s train 
ferry dock at Dover, and outlined the constructional 
work. The completed dock, with one of the train 
ferry. steamers berthed in it, is shown in Fig. 15 on 
page 408. We now proceed to the actual work carried 
out. Before describing the pontoon and its foundation 
we may mention briefly the special steel caisson 
which was used to close the entrance of the dock 
temporarily while the work was done. It was designed 
and built by the Furness Shipbuilding Company, 
Ltd., of Haverton Hill-on-Tees. A view of the caisson 
launched at the builders’ yard is reproduced in Fig. 9. 
It has a length of 92ft., with a width of 60ft., and a 














FIG. 9—CAISSON AFTER LAUNCHING 


thickness of 28ft., and it weighs about 525 tons. In the 
drawing of the dock (Fig. 8 ante) we show the concrete 
bed at the entrance to the dock which forms the 
foundation for the temporary caisson. The two 
views, Figs. 1 and 2, reproduced on page 376 ante, 
do not, as indicated by the titles given them, show 
the actual caisson, but, are other views of the 
‘* Box ” gates. 


THE Pontoon. 


For the formation of the dock sill (see Fig. 10), it 
was decided to construct and sink a specially 


type flap gates being hinged on either side of the lower 
horizontal base of the || pontoon and the gates, 
when in the vertical position, closing the open space 
between the two vertical sides of the ||. When 
in the horizontal position the gates lie flat on the 
dock bottom. The pontoon, the construction of which, 
along with the two ‘“‘ Box ”’ gates, was entrusted to 
Sir William Arrol and Co., Ltd., of Bridgeton, Glasgow, 
was built of steel plates and angles riveted together 
and very strongly braced. It is shown in Fig. 16, 
on page 408. Over the vertical sides of the |_| there 
is a length of 91ft., a total height of 60ft., and a thick- 
ness of 29ft. The whole of the interior of the pontoon 
was filled with concrete except for certain culverts 
and ducts, which were formed in the concrete for the 
accommodation of pipes and other gear. The |_| 





and level, and no particular difficulties were encoun- 
tered in placing the gates in their final positions in 
the binges. A view between the gates after the water 


was pumped out is given in Fig. 11. It is needless 
to say that to accomplish such a feat, very precise 
engineering methods and careful surveying, as well 
as splendid work on the part of the steel workers, and 
the divers who laid the foundations, was necessary. 


THe Pump House. 


Coming to the construction of the pump house, it 
may be stated that three sets of vertical-spindle, 
electrically driven centrifugal pumps are installed, 
each with a designed capacity of 230 H.P., and 
capable together of dealing with a maximum of 
approximately 120,000 gallons of water a minute. 

The pumps were supplied by Gwynnes Pumps, Ltd., 
of Hammersmith, London, and Lincoln, and they are 
driven by Crompton-Parkinson motors, with Allan- 
West starters. The special control gear and instru- 
ments—see Fig. 18 on page 408—-were supplied by 
Evershed and Vignoles, Ltd., of Acton, and there is 
B.T.H. low-tension switchgear and Reyrolle high- 
tension gear. 

In order to avoid priming, so as to ensure rapidity 
of operation, it was necessary that the pumps should 
be placed well below the lowest water level, and this 
condition involved constructing the pump chamber 
102ft. long by 40ft. wide, with the lowest floor 50ft. 
below high-water level. It was also decided that this 
chamber, which is in the enclosed area, should be 
constructed under water, and that when the side 
walls were built it was capable of being dried out, 
so that the culverts from the sea to the dock could 
be fixed and jointed in the “‘dry.”” The culverts, one 
of which is indicated in Fig. 10, vary from 6ft. to LOft. 
in diameter. 

Bearing in mind the fissured state of the sea 
bottom, it was essential that the floor of the pump 
chamber should be capable of resisting the upward 
pressure of the water of a head of 50ft., which is 
equal to 1} tons per square foot. Twenty-one steel 
girders, 48ft. long and 5ft. deep, spaced 5ft. apart, 
and weighing 5 tons each, were therefore laid on pre- 
pared foundations on the sea bed. The level of the 
foundations had to be fixed by means of grillages 
formed of old rails, and the girders were lowered into 
place and accurately positioned by the divers. The 
concrete was then filled in between the girders, and 
thus a water-tight concrete floor heavily reinforced 
with steel girders was formed at the required depth. 
The inner side of the pump house walls was shuttered 
by steel piles, the bases of which were stepped into 
steel channels laid previously at a suitable distance 
from the ends of the girders on both sides. 

The concrete floor of the pump house was laid by 
means of under-water “‘ skips ” or boxes, the bottoms 
of which can be opened when the “ skips ” have been 
lowered the required depth,’ thus enabling the con- 
crete to be laid between the girders by the divers 
operating below. The concrete in the side and end 
walls of the pump house was deposited through a 
“tremie pipe,” a device which enables the concrete 
to pass in a pipe to the required level under water 
without getting into contact with the surrounding 
water, thereby preventing the cement from being 
washed away. At the bottom of the pipe divers 
guided the concrete into its correct position, as it 
was essential that once a length of work had been com- 
menced, it must proceed to completion, otherwise the 
concrete would be unsatisfactory. 





pontoon was built on land in the vicinity and fitted 
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Fic. 10—-SECTION THROUGH PONTOON SHOWING INNER AND OUTER 


with the massive cast steel gate hinges before being 
launched. It was thien lowered into the sea, towed 
into its place and sunk between very carefully con- 
structed guides to ensure that it would be finally in 
its exact position. So accurately was this work done 
that upon completion, although the [| weighed 
about 440 tons before being filled with concrete, it 





designed steel pontoon of [|_] shape, the two “‘ Box ” 








was within one-tenth of an inch of its correct position 














No records, we are informed, exist of the construc- 
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tion of such a chamber under similar conditions, but, 
nevertheless, the whole operation was completely 
successful, and when the water from the chamber 
was pumped out it was found that there was no 
percolation whatever. 

The upper portion of the pump house took the 
form of a steel-framed building, with brick walls 
and a steel roof, which was built by Sir William Arrol 
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and Co., Ltd. It provides accommodation for the 
pump motors, the whole of the highly elaborate 
electrical gear controlling the operation of the main 
and auxiliary pumps, the valves and the special elec- 
trical generators supplying the motors for the dock 
gate winches. 


THe Dock WALLS AND FLOooR. 


The next problem was the construction of the main 
dock walls, which are 28ft. thick, and it was decided 
that the best method of accomplishing the work 
would be to drive two rows of steel sheet piling in 
the still water of the enclosed area, the steel piles 
forming the shuttering for the mass concrete of the 








Fic. 11-ViEW BETWEEN GATES 

dock walls. The walls were then constructed in 
lengths of about 40ft. at a time, the concrete being 
laid by means of “tremie pipes,” as previously 
described. One of the final stages in the construction 
of the dock was the laying of a concrete floor about 
5ft. in thickness over the whole dock area, with the 
object of avoiding the percolation of water from the 
sea bed. The whole of this concrete was deposited 
under water and levelled off by divers, strips of the 
floor about 80ft. long and 25ft. wide being laid 
at a time. 


long and 30ft. wide, formed of concrete piers enclosed 
in steel sheet piling and with a concrete deck, was con- 
structed—see Fig. 7 ante—alongside which the ferry 
steamer will lie before entering the dock. From this 
jetty the train ferry is warped through the open 
gates, which will be lying flat on the bottom of the 
dock, into the berth, after which the gates are closed 
and the water raised or lowered to the required level 
by means of the pumps. When the ship is at the 
required level connection is made to it at the inner 
end of the dock by means of a link span, Fig. 12, 70ft. 


Footbridge 


Road Level 


Lowest on 


FIG. 12—THE ADJUSTABLE LINK 


long. This link span is normally approximately 
level, but as loading and unloading of the trains on 
to the vessel takes place there is naturally some small 
tilting both longitudinally and sideways of the ship. 
The link span is a completely articulated structure, 
being so constructed in order to take up any difference 
in level caused by this tilting, and it can be raised 
clear of the vessel when necessary. A massive steel 
pin at the end of the vessel will enter a recess which 
has been formed in the bridge, thus securing it during 








The above is a very brief outline of the main opera- 








the operation of loading and unloading. Two lines 











offices connected with a railway station. In addition 
to this building, a transit shed, also in reinforced 
concrete, forms a part of the terminal station and 
contains considerable space for bonded stores. It is 
fitted with all the modern plant usually installed in a 
goods shed. 

Special means are being provided to facilitate the 
transport of motor cars by the ferry. Cars will be 
housed in transit in a large garage on the upper deck, 
into which they will be driven by way of an inclined 
approach road from the quay level. A covered hall 
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SPAN AT INNER END OF DOCK 


for registration and examination of cars is provided 
on the ground floor of the Customs building. 


THE FERRY STEAMERS. 


The three ferry steamers, which are named the 
“Twickenham Ferry,” the “ Hampton Ferry,” and 
the “Shepperton Ferry,” were built by Swan, 
Hunter and Wigham Richardson and are equipped 
with Parsons geared turbines, steam being supplied 
by Yarrow coal-fired boilers with Taylor stokers. 
The machinery was described in THE ENGINEER of 
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tions involved in the construction of the dock, but, 
owing to the unusual conditions under which the work 
was carried out, unlooked-for problems of con- 
siderable complexity arose almost daily, necessitating 
most careful and arduous thought and labour on the 
part of all concerned. Day and night for three years 
the work has been carried on without cessation, and 
for the greater part of that time practically nothing 
could be seen above water to indicate what was being 
done, as the bulk of the work was carried out in the 
darkness of the water of the sea. 


THE LINK SPAN. 
In addition to the dock, an approach jetty, 400ft. 








13—ELEVATION AND PLAN OF TRAIN FERRY 


of rail track cross the bridge so that it will be possible 
for two lines on the vessel to be dealt with at the same 
time. It was constructed by Sir William Arrol] and 
Co., Ltd. 

The passage of all traffic between the railway lines 
on the shore and the vessel is controlled by a complete 
electrical signalling and interlocking installation, so 
as to eliminate any possibility of a mishap occurring. 
Ordinary locomotives are used for transferring the 
railway vehicles between the ferry and the land. 

A new reinforced concrete Customs House building 
has been constructed for dealing with the traffic to 
and from the train ferry vessels, and this building, 





which has two storeys, is provided with the usual 





STEAMER 


April 20th, 1934. They are considerably larger than 
any other vessels in the cross-Channel service, having 
a length of 359ft., a beam of 63ft. 9in., and a mean 
laden draught of 12ft. 6in. They are designed for a 
speed of 164 knots. On April 10th, 1935, a paper 
giving a full description of the train ferry steamers was 
read by Sir Westcott Abell before the Institution of 
Naval Architects. An extract from this paper. from 
which the drawing reproduced in Fig. 13 is taken, 
was given in our issue of April 26th, 1935. 

The train deck—-see Fig. 14—contains four railway 
tracks capable of holding in all twelve coaches or 
forty wagons. In the regular sleeping car service the 
two centre tracks are used for the passenger coaches 
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and the outer tracks will be used for freight wagons. 
The after part of the train deck is also available for 
holding large motor vehicles which cannot con- 
veniently travel in the garage on the upper deck. 

The vessels are fully equipped for carrying first 
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Fic. 14—VIEW ON TRAIN DECK 


and second-class passengers in the ordinary way, as 
well as in the sleeping cars, the accommodation pro- 
vided including saloons, a restaurant, a smoke room, 
and a bar, also private cabins. 

The sleeping car service came into operation on Oct. 





14th. Passengers leave Victoria at 10 p.m. and arrive 
in Paris at the Nord Station at 8.55 the following 
morning without having to leave their berths en route. 
If, however, they prefer to do so, they may, of course, 
visit the restaurant and refreshment bars on the upper 
deck of the ferry vessel, to which there is convenient 
access from the train deck. The Nord Railway was 
fortunate in having at its disposal at Dunkirk a basin 
in which it was only necessary to build a fendered 
berth and connecting bridges for trains and cars, and 
this basin can be reached from the channel by either 
of two locks. 

The Wagons-Lits Company has built twelve sleep- 
ing cars for the new service, each of which contains 
nine compartments, which can be arranged to provide 
a single berth for first-class passengers or alternatively 
two berths for second-class travellers. 

There is also a daily service for freight, and more 
than 1500 goods wagons have been built for the 
purpose, and it will now be possible to send goods 
direct from England to France, Germany, Hungary, 
and the Balkans; in fact, to anywhere except 
Russia and Spain, in which countries the gauge is 
different. From the time of loading in the wagon 
until the arrival at the ultimate destination there will 
be no handling, risk of damage is negligible, and 
therefore transport costs are reduced. 

In conclusion, we would express our indebtedness 
to Mr. George Ellison, M. Inst. C.E., chief engineer of 
the Southern Railway Company, and his stafi, for 
the facilities afforded us in the preparation of these 
articles. 








South Africa’s Empire Exhibition. 


By our South African Correspondent. 


No. 


II. 


(Continued from page 373, October 9th.) 


igen given in the previous article some idea, 
however inadequate, of the Exhibition as a 
whole, we will now deal with some of the exhibits, 
the first of which it seems only right should be the 
Pavilion occupied by the South African iron and 
steel industry, which is the joint effort of ‘ Iscor ’ 
and ‘‘Usco” (the S.A. Iron and Steel Industrial 
Corporation and the Union Steel Corporation). The 
first of these undertakings has its works at Pretoria 
and the second at Vereeniging, and they are by far 
the biggest concerns in the country. The first feature 
to be noticed on approaching the pavilion is the pylon 
which stands on the north front near the entrance. 
This pylon is formed of four 60ft. lengths of Iscor’s 
present heaviest section, a 12in. by 8in. H beam, 
assembled by welding, in the form of a cross. A 
pointed top makes the overall height 66ft. The 
pylon stands on a reinforced concrete block, and is 
illuminated at night from the base. Entrance gate- 
ways are formed in three sides of the octagonal 
entrance hall, and are closed by three pairs of beauti- 
ful wrought iron gates, which were fabricated from 
Iscor and Usco mild steel sections. Flanking the 
entrances are massive pillars formed of 8.A.R. main 
line rails, weighing 96 lb. per yard. 

Passing through the gate, a lofty octagonal hall, 
26ft. across, having a domed roof and a “ chamfuta ” 
(East African mahogany) wood-block floor, is entered. 
Above each of the three entrances are steel window 
frames, nearly 17ft. high and 6ft. wide, glazed with 
hand-blown antique glass from the Monkwearmouth 
Company, Durham, the greater part being of amber 
shade. The building itself is a steel frame, roofed 
with Iscor corrugated sheets and sheathed with 
gypsum boards, carried on timber falsework. Running 
round the outside of the main walls is a series of steel 
sections, angles, joists, and channels, each one 9ft. 
long, which forms an apt decorative feature. In the 
hall are two show-cases, one containing an interesting 
collection of early irons and steels and literature 
dealing with the pioneering days, and the other a 
collection of implements made by the Vhavenda 
smiths—Bantu native smiths, who are seen smelting 
iron by methods almost extinct in a portion of the 
pavilion. 

The entrance into the two main bays, containing 
the exhibits proper, is through a short tunnel-like 
passage made to resemble a mine drive, supported 
by steel arches formed of joists with angle iron 
spacers. This feature is symbolic of an application of 
steel which it is hoped to see widely developed in the 
future. From this tunnel one emerges into No. 1 
Bay, wherein the work and products of the steel 
works themselves are displayed. The first feature to 
catch the eye is a large map of Southern Africa. 
This map, approximately 18ft. wide by 15ft. high, 
is on white sheeting, and has lighting arrangements 
behind and.an “announcer ”’ to one side, operated by a 
flasher gear. When the announcer shows—say, 


coal—the coal deposits of the area mapped are illu- 
minated, and similarly with iron ore, limestone, 
manganese ore, and, altogether, a total of eighteen 
different minerals used by the iron and steel industry. 
This map brings out in a graphic manner how richly 





Southern Africa is endowed with the raw materials 
used by the industry. In front and to one side of 
the map is a collection of South African raw materials, 
supplemented by samples of imported alloying 
materials used at Pretoria and Vereeniging. So far, 
although South Africa has so many different ores, 
the only one which has been worked up in the 
Dominion in any quantity is manganese, although 
a small quantity of ferro-silicon was once produced 
at one of the carbide works. 

There are three very interesting models on view 
in No. 1 Bay. The first is one of an old Sheffield 
“tilt ’ or tilthammer forge, which formed part of 
the equipment of the iron and steel works of 
150 to 200 years ago. The model has_ been 
lent to the pavilion by Thos. W. Ward, Ltd., 
of Sheffield. It is interesting to contrast this 
“tilt ” with the working model of the Iscor heavy 
mill, produced by the roll turning department 
of the Pretoria works. The third model, of 
Iscor No. 1 blast-furnace, has come from the 
South Kensington Museum, London, having been 
lent to Iscor by Ashmore, Benson, Pease and Co., 
Ltd., of Stockton-on-Tees, for the duration of the 
Exhibition. The rolling mill, being a working model, 
explains itself, but it is supplemented by scale 
diagrams on wood showing the stages of formation of 
a rail and a channel from the bloom. The remaining 
exhibits in No. 1 Bay include :—({1) A diagram with 
samples illustrating the work of the by-products 
department ; (2) a double-storied steel rack, 31ft. 
long, carrying a short length of every section rolled 
at Pretoria and Vereeniging; (3) a display of light 
plates and sheets; (4) a collection of forgings and 
castings from Vereeniging, including a shaft 24in. 
maximum diameter, weighing 5 tons, recently turned 
out at the Vaal works to carry the main rope pulley 
driving the 22in. mill; (5) a display of copper wire 
bars, wire, and stranded conductors, including a span 
of a three-phase power line ; and (6) a comprehensive 
exhibit illustrating the production of Usco hollow 
drill steel. 

The exhibits which fill the second bay of the 
Pavilion represent for the most part an endeavour to 
show as completely as possible in the small space 
available the ramifications of the secondary industries 
which draw their supplies from Pretoria and Vereeni- 
ging. The bay also includes a display of Usco steel 
wire and an exhibit of the products of S.A. Bolts and 
Nuts (Pty.), Ltd.—‘‘ Sabnet.” Associated with a 
five-stamp battery erected by Messrs. Charles West- 
wood is found a collection of stamp battery parts 
from Vereeniging, and a few tube mill parts and other 
castings. There is also exhibited in this bay the 
Usco vase, which is exciting both comment and 
admiration from visitors. This vase has a height of 
between 12ft. and 13ft. The foundation member is a 
Dyblie gas valve seating. The rest of the structure is 
supported on this casting by four stamp battery dies. 
Passing upwards there is first a crown wheel for a 
gyratory crusher drive, followed by a gyratory 
crusher mantle on which stands a cast steel slag pot 
as used in the Northern Rhodesia copper fields 
forming the bow] of the vase. The cover is formed of 





another crusher mantle, and the handle of the cover 
by a small crown wheel combined with a double 
helical mill pinion. 

The large collection in the second bay of finished 
products contributed by firms engaged in secondary 
industries may now briefly be described. Stewarts 
and Lloyds of South Africa, Ltd., show a very attrac- 
tive exhibit of tubes and tubular products, despite 
the fact that they have a large stand of their own. 
McKinnon Chain (S.A.), Ltd., shows a small but repre- 
sentative collection of its products and has also lent 
the chains needed for fencing off the exhibit 
enclosure and also the boundaries of the ground on 
which the Pavilion stands. These fencing chains are 
carried on cast iron pillars made from Iscor pig by the 
East Rand Engineering Works. The City Engineering 
Works, Pretoria, displays a collection of sanitary 
cast iron ware and a few other castings in which it 
specialises. Other firms displaying cast iron products 
are Steel Ceilings and Aluminium Works, Ltd., and 
Barratt and Pillans, Ltd. The first-named firm shows 
both fine castings and also mine castings in 8.C.A.W. 
wear-resisting alloy iron and gives an indication of 
the scope of its steel ceilings department. C. Dunbar 
and Co. (Pty.), Ltd., exhibit some of their trackwork, 
viz., points, crossings, a turntable on which a 
small truck runs, and samples of the rock drill forgings 
which they make from Iscor forging billets, together 
with examples of the finished parts machined there- 
from. They have also in the Pavilion a pair of points 
of 30in. gauge, on which stands a 5-ton hopper truck, 
as used on the East Rand Proprietary Mine, fabri- 
cated by T. E. Bond and Co., Ltd. The Union Con- 
struction Company, Ltd., has set up a sample of 
fabricated steel support for a main haulage drive 
underground. 

A prominent feature is a composite headgear 
sheave, 14ft. in diameter, weighing approximately 
3 tons, which is assembled on an Usco axle mounted 
in British Timken anti-friction bearings supported 
on fabricated steel trestles. Tho sheave is a product 
of the Austral Ironworks of E. W. Tarry and Co., 
Ltd., and will in due course find its way to the top 
of one of the latest mine headgears. The British 
Timken Company also shows various truck, skip, and 
other wheel assemblies for which it uses Usco axle 
steel and Usco steel castings. The Reinforcing Steel 
Company shows scale models of two interesting and 
novel beams which it has designed and made in 
Johannesburg lately, one being a main member of 
the new Empire Theatre. Nail and Chain Industries 
(Pty.), Ltd., exhibits a collection of wire and cut nails. 
The Hume Pipe Company shows a reinforced concrete 
pipe and a selection of reinforcing cages, also lengths 
of welded steel pipe made from Iscor plates. Another 
interesting item is a patented flexible joint, into the 
construction of which enters a special angle section 
rolled at Vereeniging. The Lester Welding and Engi- 
neering Works, of Brakpan, shows some of its speciali- 
ties, such as parts for drill sharpening machines, rope 
rollers, snatch blocks, &c., while Ussher Inventions 
exhibits a wholly South African wheelbarrow, 
together with motor car bumpers made from Usco 
steel. 

A small exhibit of considerable importance is a 
pyramid of forged steel balls from the Witwatersrand 
Smelting Works (Shoe and Die Branch). At present 
something like 1200 tons of these balls are ground to 
dust every month in the reduction works of the Rand, 
and there is every sign that the consumption will 
increase still further in future. The I.B.L. Sheet 
Sales Company exhibits rainwater goods, office furni- 
ture and equipment, containers, both seamed and 
welded, and a collection of shovels, forks, picks, &c., 
from the African Shovel Company, of Germiston. 
Messrs. C. C. Taylor are represented by a mining 
winch and a scraper hoist, &c., while a “ Funkey ” 
design of winch is shown by the Central Engineering 
Works, Ltd. Usco steel castings enter largely into 
the construction of these machines. The E.M.F. 
Welding Processes (Pty.), Ltd., shows welding elec- 
trodes made from Usco wire, together with samples of 
work done with its electrodes. Another interesting 
wire product is metallurgical screening made by 
Prime’s Wire and Gate Works. The Spring Mattress 
Company of S.A. (Pty.), Ltd., shows several types of 
metal beds made up from Iscor bedstead angles. 

Finally there is an exhibit which is certainly proving 
of major interest, a complete small-scale metallur- 
gical plant which is seen in operation and is available 
for running tests on any ores sent in. This compre- 
hensive display has been prepared by the East Rand 
Engineering Company, Ltd., in conjunction with 
Edward L. Bateman (Pty.), Ltd. It includes a ball 
mill, centrifugal pulp pump, classifier and flotation 
cells, and a continuous slimes filter. 

Without question very considerable trouble has been 
taken by those responsible to plan out an interesting 
and educative display for the South African Iron 
and Steel Industry Pavilion, and despite the com- 
paratively unpromising and unyielding media which 
they had to deal with, great success has attended the 
efforts. 

(To be continued.) 








A NEw air service is now operating in Russia between 
Alma-Ata and Moscow via Karaganda, Akmolinsk, 
Kustania, Sverdlovsk, and Kazan. 
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Rail and Road. 





ELectrRIc traction will be begun on the Italian railways 
from Trieste to San Pietro del Carso and Postumia and 
from San Pietro del Carso to Fiume on October 28th. 


WHEN a German passenger train collided with a goods 
train at Lamberg in the Polish Corridor on Thursday, 
October Ist, twenty persons were killed and 150 injured. 


One of the earliest tram services in London, between 
Wanstead Park and the Royal Albert Docks, the first 
section of which was opened on June 22nd, 1901, has 
ceased working. The route is now worked by buses. 


THe train service on the recently completed dam 
between the island of Riigenclamm and the German main- 
land began service on October 5th. The road across the 
dam. is also to be opened shortly. The dam, which carries 
the single-line railway and the road, is over 14 miles long. It 
has a movable bridge to permit the passage of shipping. 


For the past ninety-eight years the trains of the New 
York Central and West Shore Railway have passed 
through the streets of Syracuse. Last September a new 
elevated line was put into service, and the trains now 
pass over the city. For the elevated right of way, 6 miles 
of track were built and twenty-nine new bridges con- 
structed, the cost of the work being 17 million dollars. 


UNDER the scheme for providing separate carriageways 
on the London—Brighton road between Crawley and 
Bolney Common, work is to be put in hand on the section 
between the southern end of the proposed Handcross 
by-pass and Beggar’s Bush. Each of the dual carriage- 
ways will be 22ft. wide, and space is to be allowed for 
cycle tracks. The estimated cost of the work is about 
£140,000. 


A GRANT has been made by the Minister of Transport 
towards a scheme whereby the distance to Ramsgate 
by the Kent coastal road will be shortened by several 
miles. At present the coastal road ends at the Canterbury— 
Margate road, and travellers have the alternatives of 
continuing vid Margate or turning south-west to join 
the Ramsgate road at Sarre. At a cost of £54,700 it 
is proposed to build a new road 1 mile long which will 
link the coastal road to the Ramsgate road about 14 miles 
east of Sarre. 


On the application of the Northumberland County 
Council, the Minister of Transport has made a grant from 
the Road Fund towards the cost, estimated at about 
£7250, of purchasing Wylam toll bridge over the river 
Tyne. The bridge, which will now be freed from tolls, 
is the only connecting link for a distance of from 6 to 
8 miles between the main roads north and south of the 
river. The bridge, which is about 420ft. long, was built 
more than seventy years ago, has a width of only about 
13ft., and is quite unsuitable for modern traffic. A scheme 
for its improvement will now be undertaken. 


TxeE London, Midland and Scottish Railway’s locomo- 
tive ‘‘ Patriot,” so named to commemorate employees 
killed during the war, has been withdrawn from service. 
The name is being transferred to a modern locomotive, 
** No, 5500,” and the fifty-two engines of this series will 
be known as the “ Patriot ” class. Eight more locomo- 
tives of the ‘‘ Jubilee ’’ class, which are te be built this 
year, will carry the following names, which were originally 
allotted to the “‘ Royal Scot ” class engines, subsequently 
renameti after regiments :—‘‘ Perseverance,” “Sans 
pareil,” ‘* Novelty,” ‘‘ Meteor,” ‘“ Comet,” ‘ Phosnix,’ 
‘** Atlas,”’ and “ Samson.” 


A NEw type of vehicle has recently been developed in 
the United States by the Pullman Company. It consists 
of a light, streamlined articulated two-unit car, built 
in such a way that it can be used in a train composed of 
standard type vehicles. According to the Railway 
Gazette, the first unit, named ‘‘ Advance,” serves as a 
sleeping car and contains sixteen compartments, fourteen 
of which are at floor level and the others are reached by 
three steps up from the aisle. The rear unit, named 
‘* Progress,” is partly divided into rooms with a buffet- 
observation lounge at the rear. The complete duplex 
unit is carried on four-wheeled bogies at each end, with 
a six-wheeled bogie under the centre articulated portion. 


THE Minister of Transport has approved a proposal, 
made by the Leicestershire County Council, to plant a 
hedge down the centre of the London-Carlisle road, near 
Oadby, in order to reduce the glare of headlamps at 
night. The proposal is included in a scheme for the 
improvement of this heavily trafficked road for a distance 
of 1 mile 500 yards between Great Glen and Oadby. 
Under this scheme the road will be widened to a minimum 
of 100ft. and dual carriageways, each 20ft. wide, will be 
substituted for the existing single carriageway. Between 
the carriageways will be a 20ft. central reservation, 
along which the hedge will be planted. Footpaths will 
also be provided and sufficient space left for the pro- 
vision of cycle tracks. The whole scheme is estimated to 
cost nearly £39,000, towards which a grant has been 
made from the Road Fund, and it is hoped to complete 
the scheme in April of next year. 


In the course of an address to the Bristol section of the 
Institute of Transport, Mr. W. V. Wood said that since 
amalgamation the London, Midland and Scottish Railway 
had undertaken new works representing an outlay of 
133 million pounds. Economies carried out by the four 
railway companies between 1922 and 1935 had effected 
a reduction in working expenses of 45 million pounds. 
This sum included reductions due to price changes and 
output, as well as true economies, and against it must be 
set the interest charges incurred on capital expenditure 
to secure it. Working on the L.M.S. was now being carried 
on with a reduction of 24 per cent. in the total number of 
locomotives compared with the time of grouping, which was, 
said Mr. Wood, in itself a striking example of the saving 
effected. By reducing the number of types, reorganising 
the workshops and repair sheds, obtaining longer runs 
between shoppings for repairs, improving the running 
shed arrangements, and introducing locomotives of new 
designs, the I..M.S. had secured a clear economy of 


Miscellanea. 





A ractory for the manufacture of plaster board is to 
be built at a cost of over £80,000 at Shieldhall, Glasgow. 


THE Town Council of Ayr has appointed Sir Alexander 
Gibb and Partners to prepare plans for the construction 
of a dam across the river Ayr. 

ONE man was killed and twelve injured when an explo- 
sion took place in a steel furnace during its construction 
at the Cleveland steel works of Dorman, Long and Co., Ltd. 


In his speech when being installed as Master Cutler at 
Sheffield, Colonel W. Tozer said that in 1913 Sheffield 
produced nearly 900,000 tons of steel ; this year the output 
should reach a total of no less than 1,500,000 tons. 


AFTER having been in operation 7 years 4 months 12 days 
a furnace of the Bethlehem Steel Company, in the United 
States, was blown out on July 23rd last. During the 
period of working no repairs were done on the brick lining, 
and over 2,009,050 tons of pig iron were produced. 


In Germany, under the trade name “ Mipolan,” poly- 
vinyl chloride synthetic resin pipes and fittings are being 
made commercially for domestic and industrial use in 
chemical and other works. The new material is said to 
have exceptionally good resistance to most acids and 
alkalis. 

To provide for possible extensions, the British Thomson- 
Houston Company, of Coventry, has acquired the adjoin- 
ing factory of the old Premier Cycle Company. The 
factory—a one-storey building contained in a site of 
93,000 square feet—was formerly occupied by the Singer 
Company as a body-making works. 


THE installation of the millionth telephone in London 
is to be celebrated to-day, October 16th, at the Mansion 
House, where it has been installed. There are now over 
34 million telephone subscribers in the world, and every 
subscriber in this country can communicate with 95 per 
cent, of the telephone subscribers elsewhere. 

Puans for the erection of a chemical works on the 
east side of the Caspian Sea have been 
Soviet Government. The new works are p to p 
duce sodium sulphate, soda ash, sulphur, and sulphuric 
acid. Another large factory for producing nitrogeneous 
fertilisers for agriculture will be opened in the same 
district shortly. 

Aw electric fuse has been introduced in the United 
States which makes use of the expansion of mercury 
when heated; the mercury is used as the current con- 
ductor. When a short circuit or overload occurs, the 
heat generated expands the mercury and breaks the 
circuit. After a breakage the effectiveness of the fuse is 
restored by unscrewing the plug and swinging it, contact 
end downwards, thereby returning the mercury to the 
two contact points within the fuse. 


In his Presidential Address to the Manchester Asso- 
ciation of Engineers, Mr. J. A. Thornton reviewed the 
developments of the coke, pig iron, and steel industries. 
As an instance of the speed of the cycle of operations 
from the blast-furnace to the finished steel, he said that 
metal tapped from the furnace at 6 a.m. was passed 
through the mixer furnace to the Bessemer shop, con- 
verted to steel ingots, passed through the soaking pits, 
rolled and cooled sufficiently to be delivered by road 
before 8.30 a.m. 
THE use of gas in the Welsh tin-plate industry was the 
subject of a speech by Mr. W. at the Conference of 
the British Commercial Gas Association at Bath recently. 
He said that the majority of tin-plate works still used coal 
fuel exclusively, but the use of gas in some form was 
gradually being established. There was under considera- 
tion at Neath a scheme for installing what would prac- 
tically amount to a separate gasworks plant for providing 
gas under to the whole of the sheet metal and 
tin-plate works in the district. 


Tue Yokohama co ndent of the Chemical Trade 
Journal and Chemical Engineer states that a factory 
with a daily corps conuty of 30 metric tons of synthetic 
rubber is being 6 in Japan. The process to be used 
has been worked out during the past two or three years 
and it is said to be different in several important particulars 
from those employed in Germany, Russia, and the U.S.A. 
The Japanese synthetic rubber is claimed to be par- 
ticularly resistant to oil, ozone, and heat. The new 
factory is intended to demonstrate the economics of the 
method on the commercial scale. 


THE official returns rendered to the Electricity Com- 
missioners show that 1544 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of September, 1936, as compared with 
the revised figure of 1321 million units in the correspond- 
ing month of 1935, representing an increase of 223 million 
units, or 16-9 per cent. The number of working days in 
the month (i.e., excluding Sundays) was twenty-six, as 
inst twenty-five last year. During the nine 
months of 1936 up to the end of ber, the total 
amount of electricity generated by authorised under- 
takers was 14,169 million units, as compared with the 
revised figure of 12,230 million units for the dorresponding 
period of 1935, representing an increase of 1939 million 
units, or 15-9 per cent. 

Tue new B.B.C. broadcasting station at Burghead, on the 
coast of the Moray Firth, was formally opened on October 
12th by Sir Murdoch MacDonald. The buil and lay- 
out are similar to those of the North Irelan ional 
Station, and a 500ft. high single mast “ anti-fading ” 
aerial is ed. The power delivered to the aerial is 
60 kW and wave-length 391-1 m., which is the same as 
that of the Scottish ional transmitter, at Westerglen, 
to which it is tuned and linked by a land line. The normal 
power supply is taken from the mains of the Grampian 
Electricity Supply Company through a sub-station on the 
site. The position of the transmitter should enable it to 
provide a satisfactory service all round the coast of the 
Moray Firth, including Wick and Thurso, in the North, 
owing to the fact that the waves will travel largely over 
sea, It will not, however, be able to provide an equal 
service at a similar distance inland owing to the much 





£2,000,000 a year, apart altogether from changes in prices 
and quantity of work. 





Air and Water. 





Tue airship ‘“ Hindenburg” has completed her final 
crossing this year of the North Atlantic. 


THE length of air routes in the U.S.S.R. in 1923 was 
about 400 kiloms. It is expected that during the present 
year the length will reach 95,100 kiloms. 


During. the first. nine months. of this year nearly 16 
million tons of goods passsd through the South Wales 
docks. During this period 12,651 ships of over 9 million 
tons net register used the ports. 


AccorRDING to a report, the Turkish State Mercantile 
Marine intends to place orders for eight steamships with 
British shipbuilding firms. The ships will range from 
ferry boats of 800 tons to 5000-ton liners. 

NEARLY 3} tons of Empire air mail—representing 
approximately 356,000 letters—now leave London each 
week. This is an increase of almost 1} tons per week as 
compared with the corresponding period last year. 


At the resumed inquest on the four men killed when an 
Imperial Airways machine crashed into a house at 
Wallington on August 10th last, it was stated that the 
examination of the wrecked machine showed no defects. 


Ir is reported that a restriction has been placed on the 
Hamburg shipyards in that they may build new ships 
only if they can provide an equal tonnage of old ships 
for scrapping to furnish the necessary metal for the new 
vessel. 


ARRANGEMENTS have been completed for the two 
German Luft Hansa flying boats ‘‘ AZolus ” and “ Zephyr ” 
to refuel at Galway Harbour on their first flight to New 
York vid Newfoundland, which is to be made within the 
next few weeks. 


Tue directors of the Royal Mail Lines, Ltd., have 
decided to call for tenders for a fast mail and passenger 
vessel for the service between Southampton, Brazil, and 
Argentina. An order has also been placed with Harland 
and Wolff for a fast refrigerated cargo liner. 


Tue four British airmen who left Australia on Tuesday, 
October 6th, in a Croydon ‘‘ Monospar ” to fly to England 
were forced to come down on the Seringapatam Reef in 
the Timor Sea owing to lack of fuel. They were rescued 
by a native fishing vessel, but had to abandon the machine. 


Wuen the Union-Castle liner “ Stirling Castle ” arrived 
at Southampton on Friday, October 9th, she had made a 
record fast journey from Cape Town, having taken 
13 days 9 h. 13 min. for the trip. Her actual steaming 
time was 13 days 5 h. 43 min., owing to a stop of over 
three hours at Madeira. 


Tue Swedish airman, Kurt Bjoerkvall, who left New 
York on Tuesday, October 6th, to fly the North Atlantic 
to Stockholm, was forced to come down in the sea about 
150 miles off the South-West Coast of Ireland, where he 
was rescued by a trawler. An unsuccessful attempt was 
made to salvage his machine. 


On an air line route in New Zealand between Hokitika 
and Haast, every settlement has a landing ground, and 
air mails, including parcels, are taken without surcharge. 
This area is one of the least developed in the country, 
and hitherto journeys to settlements within it were made 
by pack horse and occupied several days between points. 


Five a Percival ‘Gull’ machine, Miss Jean Batten has 
succeeded insetting up anew record solo time from England 
to Australia. She Lympne at 4.10 a.m. on Monday, 
October 5th, and reached Port Darwin 5 days 21 h. later. 
Although there is considerable opposition Miss Batten 
has announced her intention to carry on her flight to New 
Zealand. 

‘Tue air race to Johannesburg was won by C. W. A. 
Scott and G. Guthrie in a “ Vega Gull” machine. They 
flew the distance in 52 h. 56 min. No other machine 
succeeded in completing the course, and “ No.. 13,” an 
Airspeed ‘‘ Envoy,” crashed at Abercorn, Northern 
Rhodesia, and two of the occupants, Captain Findlay 
and A. H. Morgan, were killed. 

THE aggregate world’s shipping tonnage—excluding 
American—sold to shipbreakers for the quarter ended 
September 30th last was, according to Lloyd’s List, 
176,721 tons, the ships numbering 84. For the corre- 
sponding period last ae the number was. 101 ships of 
246,355 tons gross. itish ships sold during the three 
months numbered 51, aggregating 104,240 tons. 


Accorpine to the New York correspondent of The 
Times the United States Department of Commerce is 
preparing an amendment to the Maritime Act to encourage 
the development and construction of airships by American 
companies. As it would take two years to build an 
airship of the size of the “‘ Hindenburg,” it has been pro- 
posed to Dr. Eckener by American private interests that 
they be permitted to buy or rent one of the two airships 
being constructed by the builders of the “ Graf Zeppelin ** 
and the “* Hindenburg.” 


For night flying air mail services in Australia five new 
emergency grounds are being provided on the Sydney— 
Brisbane section, and between Melbourne and Sydney 
there are to be four new grounds. The aerodrome night- 
flying equipment is to include boundary and obstruction 
lights and beacons. At terminal’ stations, such as 
Melbourne, Sydney, and Brisbane, the radio facilities 
will include two-way communication between machines 
and aerodtomes. Plans are also well advanced for lighting 
the aerodromes at Adelaide, Perth, Launceston, and 
Hobart. 

In connection with its new rearmanent programme 
the Italian Government has.authorised work to the value 
of 140 million lire on Air Force extensions. Work is to 
be started shortly on new aerodromes in the Po Valley, 
along the Adriatic and the Tuscan coasts, Sardinia, 
and Sicily. New factories are to be converted for the sole 
construction of aeroplane engines and the Air Force 
personnel is to be considerably increased. A consultative 
air council has been set up to make recommendations 
regarding the equipment, personnel, and organisation 
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BIOLOGICAL ACTION AS THE CAUSE OF AN 
EXPLOSION. 


On April 16th of this year an explosion occurred 
at the Hull petrol storage depot of the Anglo- 
American Oil Company as a result of which three 
men were killed. The circumstances of the explo- 
sion as recorded in a Home Office report issued last 
week and the probable cause assigned to it are such 
as to deserve the close attention of all concerned 
with the storage of inflammable liquids or gases in 
steel tanks or with the construction or repair of 
such tanks. The tank which exploded was about 
80ft. in diameter and 30ft. high and was capable of 
storing about 3500 tons of petrol. It was con- 
structed of steel plates of in. maximum thickness. 
A pipe line about 800ft. long with a capacity of 
1734 gallons connected the tank to a pump house 
and by means of it the tank could be filled from a 
distant jetty or be emptied. After the tank had 
been filled it was customary for the tanker at the 
jetty to pump water through the pipe line to clear 
it of petrol. Some of this river water found its 
way into the tank where it formed a “ water 
bottom ” which was periodically drawn off into 
a settling tank. The owners wished to alter the 
tank in such a way as to make it possible to store 
the petrol under slight pressure for the purpose of 
reducing evaporation losses. To this end the 
Whessoe Foundry and Engineering Company was 
entrusted with the work of replacing the riveted 
roof by a welded roof. On February 20th the tank 
was emptied of petrol. On the 24th the water 
bottom was drawn off and the tank was steamed 
for fifty-nine hours at a temperature of, probably, 
60 deg. Cent. It was then allowed to stand with 
the vents and manhole covers off until March 2nd 
when the tank atmosphere was tested and found 
free from inflammable vapour. The roof was 
thereupon dismantled and the tank was allowed to 
stand open to the air until April 11th when the 
new roof was put in place. At 1.30 p.m. on April 
15th the tank was closed and air under a pressure 
of 4in. water column was applied to it from the 
pump house. At 11.15 a.m. on the following day 
while the tank was under the same pressure and 


0) was introduced. 


pt} iron sulphide. 


while three men were on the roof examining for 
leaks an explosion occurred which lifted the roof 
completely off in one piece. Sooty flames rose to a 
height of about 20ft. above the tank top but the 
fire burnt itself out in some two minutes. 

In the opinion of Dr. H. E. Watts, H.M. Inspector 
of Explosives, who inquired into the accident, 
petrol must have been introduced into the tank 
subsequently to its being closed on April 15th. In 
order that an explosive mixture might be formed 
within it about 130 gallons of spirit must have 
been present in the form of vapour. He seems to 
have no doubt as to the manner in which the petrol 
It came, he believes, from a 
pocket of spirit in the pipe line connecting the 
6| tank to the pump house. This spirit was evapo- 
rated and blown into the tank by the air used for 
testing the tightness of the tank. On opening the 
pipe line at one of its lowest points near the tank 
Dr. Watts collected drainings of water contami- 
nated with an oil which was undoubtedly petrol. 
If however the presence of petrol vapour inside 
the tank can in this manner readily be accounted 
for, the cause which led to its ignition is much less 
evident. The Inspector tabulates five possible 
causes and for reasons which he deems good and 
sufficient dismisses four of them. The fifth on his 
list is ‘“‘ spontaneous ignition produced by bio- 
logical action ” and even of it the most he will say 
is that in the absence of any further evidence he 
is of the opinion that the explosion may have been 
caused by it. In accordance with this theory of 
biological action we are to suppose that the Humber 
water pumped through the pipe line by the tankers 
into the tank contained sulphates, that certain 
sulphate reducing bacteria which live in sea water 
gained access in the same way to the water bottom, 
that these bacteria reduced the sulphates with the 
liberation of sulphuretted hydrogen and that the 
liberated gas attacked the iron of the tank forming 
“Tt has frequently been stated,” 
Dr. Watts writes, ‘‘that sulphide of iron will 
ignite spontaneously when brought into contact 
with air.” Here then we have a somewhat com- 
plicated chain of events which might account for 
the ignition of the petrol vapour. It was found on 
examination that each of the links in the chain was 
in conformity with observed facts. In particular 
iron sulphide was found in the scale removed from 
most portions of the tank four days after the 
explosion while sulphate reducing bacteria were 
identified in the water taken from the tank bottom. 
The Inspector suggests an alternative way in which 
biological action may have caused the explosion. 
About half a mile from the jetty the Hull Distillery 
Company discharges into the river a considerable 
volume of spent wash containing a small percentage 
of phosphates. It is therefore possible that some 
phosphatic compounds may have found their way 
into the tank and that they were attacked by 
phosphate reducing bacteria with the libera- 
tion of spontaneously inflammable phosphoretted 
hydrogen. Against this supposition it is to be 
noted that no phosphate reducing bacteria were 
found in the tank after the explosion. 


We gather from certain passages in the report 
that Dr. Watts feels some hesitation in accepting 
the view that the cause of the explosion was bio- 
logical action resulting in the formation of spon- 
taneously inflammable iron sulphide. He was 
driven to advance that view, or so it would appear, 
because the observed facts and the evidence ruled 
out other possible causes. His hesitation springs, 
it seems, mainly from the doubt which he feels 
regarding the possibility of the heat generated 
during the oxidation of iron sulphide being suffi- 
cient to ignite petrol vapour. He seems to accept 
the occurrence of biological action as established 
and to regard as probable that the result of that 
action was the formation of iron sulphide. He 
appears however to have some difficulty in believing 
in the reality of the final link required to complete 
the chain, the inflammability of the iron sulphide 
so formed. Yet it is on this last point that, in our 
view, there is actually the least room for doubt. 
It is much to be regretted that Dr. Watts speaks 
loosely of “iron sulphide” and does not tell us 
which of the four or five substances to which that 
term can be applied he found in the tank. Iron 
pyrites or iron disulphide is the best-known form. 
Another form is ferrous sulphide. Both these 
compounds are permanent in air and could not 
readily be made to yield on oxidation sufficient 
heat to ignite petrol vapour. There is however 
another compound, ferric sulphide, which appears 
to possess just those qualities which are required 
to fit Dr. Watts’ theory. In particular this sub- 
stance in the dehydrated state is known to be 








pyrophoric. It has, we are assured, been found 





previously in naphtha washing plants and some 
explosions in such plants have been attributed to 
its pyrophoric nature. An incident which Dr. 
Watts himself records lends much support to the 
view that the prime cause of the Hull explosion 
was the existence of pyrophoric ferric sulphide 
inside the tank. Some time after the explosion 
the interior of the tank was being examined and a 
light hammer was being used to chip off the scale 
for the purpose of determining whether the plates 
beneath were pitted. Now and again the hammer 
was seen to draw sparks. On one occasion a spark 
became trapped in the scale and for about five 
seconds it increased in size and brightness until it 
was incandescent and then slowly disappeared. 
This incident points with fair certainty to the 
presence of a pyrophoric substance in the scale. 
There is no difficulty in picturing the probable 
cause of the blow required to initiate the pyro- 
phoric activity of the ferric sulphide just before the 
explosion occurred. A _ riveter’s “ holding-up’ 
tool appears to have been left inside the tank when 
it was sealed up. It was found on the tank bottom 
afterwards and may well have been dislodged from 
some overhead staging by the vibration produced 
by the men walking on the roof. Subsequently 
Dr. Watts repeatedly dropped a similar piece of 
steel from a height of 30ft. on to a mild steel plate 
on which petrol had been poured. No spark was 
seen and the petrol was not ignited. It is to be 
hoped that the investigation which Dr. Watts 
recommends should be undertaken will include a 
similar experiment with the plate covered with a 
layer of ferric sulphide. Whether or not that 
sulphide can, in addition to other known ways of 
formation, be formed by biological action seems to 
us of less importance than the definite establish- 
ment of its pyrophoric quality and the general 
recognition of its dangerous nature. 


The Evolution of Machines. 


THE histories of British machine tool companies 
which Mr. John Holloway is writing for THE 
ENGINEER are, we suggest, more than a mere 
account of the rise and progress of well-known 
firms. The machine tool, like all mechanical 
inventions, develops slowly. The experience of 
the users dictates improvements and suggests 
to the makers further development and extended 
uses. Or it may be that a manager sees the 
possibility of adapting to his own purposes a 
machine originally designed for another. A good 
example of the usual course is presented by the 
Richards pipe-facing machine first made about 
1890. It was designed, as its name implies and 
as the illustration in our issue of May 22nd shows, 
as a more convenient method of facing the flanges 
of pipes than chucking them in a lathe. But 
it soon became apparent that the root principle 
—fixed work with a rotating tool—could be very 
advantageously applied to other jobs, as, for 
example, the facing of a series of flanges on valve 
boxes. That called for a rotatable table and for 
means of setting the work at desired angles. 
Then the makers proposed, or the users required, 
the inclusion of special devices for facilitating the 
setting up of the work and the accurate adjust- 
ment of the cut, and the reduction of time by the 
provision of better speed and feed gear. Thus, 
step by step, the machine developed from its 
simple ancestor of 1890 into the elaborate and 
highly accurate machine of to-day which not 
only faces, but bores accurately at one setting. 
We cite that as a single example. The same pro- 
gress can be seen in any one of the very numerous 
machine tools employed in engineering works and 
the machine rooms of manufacturing firms. 

It must always remain a source of wonder why 
it appears to be humanly impossible to step 
straight from a primary idea up to the perfect 
machine. There may be on record a few cases in 
which that has been achieved, but we are unable to 
recall a single example, and we have little doubt 
that if any do exist the machines are of an excep- 
tionally simple kind. It is, of course, easy enough 
to trace the steps in the development of machines 
and to show why each took place. It is also easy 
enough in many cases to see that the ultimate 
design could not have been produced earlier 
because the essential materials did not exist. 
But. when all such steps in the history of design 
have been examined it still remains to explain 
why mechanical engineers, with all the facts that 
they now possess, are, as makers, unable to produce 
from the first a machine that attains perfection, 
and, as users, why they are unable to foresee the 
services to which machines could be put and the 
features of the design which would adapt them for 





those duties. Unfortunately, it remains as true 
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to-day as at any time in the history of mechanical 
engineering that one can never say with complete 
confidence that a new mechanism will be satis- 
factory until it has been made and tried. Even 
with complete machines based on long experience 
the maker is not relieved from all anxiety till 
the proof of actual service has satisfied him that 
his object has been attained. If it be a ship for 
which a defined speed is required the wise designer 
errs on the safe side, and even then is not invariably 
successful; if it be a locomotive, the O.M.E. 
will make no statements before extended tests 
have been carried out ; if it be a motor vehicle, 
prolonged experience on the road and in the hands 
of users is the only criterion of success. It may be 
admitted that productive machines are in a rather 
different position. Their development depends 
generally quite as much on the user as upon the 
maker, and not infrequently upon the nature of the 
material that is to be employed in them. For 
example, we may observe how the progress of the 
automatic lathe has been made possible by the 
improvement in the regularity of the steel worked 
upon. It is quite safe to say that such machines 
could never have been used with wrought iron bars 
even if straightness and accuracy of diameter could 
have been ensured. The inclusions in the material 
would have made regularity of operation 























current meter computations for these changes of form, 
but assumes that they will have no effect on the weir. 
The fall into the canal will almost certainly affect this 
form, and as the height of fall varies with the season 
the distribution of velocity will.also have a seasonal 
variation. With reference to either possible explanation 
(1) or (2), it is significant that a summer of low supply 
gave a small seasonal variation. Surely the temperature 
variation was much the same. 

(3) The explanation of the author is that the seasonal 
variation of temperature is the cause. It is well known 
that the temperature variation of the rating in a still 
water tank is quite negligible. The author therefore 
supposes that the effect is due to the effect of tempera- 
ture on the turbulence of the water in the channel. If 
this is the true explanation it at once condemns the 
whole experiment as valueless, for if the change in turbu- 
lence due to change in temperature causes an error of 
+3 per cent. what must be the error due to the whole 
turbulence ? I do not, however, believe that a large 
turbulence error would exist at the site described in the 
paper. A number of experiments on the effect of turbu- 
lence on current meters have been made in this Department, 
notably those by E. B. H. Wade. We have found that 
small-scale turbulence required to be very violent in order 
to produce serious error in either cup-type or propeller- 
type current meters. The only cases in which serious 
errors have been observed have been those where large 
eddies have occurred. 
With regard to the actual observations given in the 
paper, far greater care is needed in current meter measure- 














impossible. Mr. Grover gave a striking example 
of such influences in connection with wrapping 
machinery in a paper read before the “ Mechanicals ” 
a few months ago, when he pointed out that the 
quality of the wrapping material affected the 
operation of the machine. 

But when ail reasons for the evolution of 
machines have been given, it still remains, as 
we say, a matter for wonder why, with so much 
knowledge and experience, with such mathe- 
matical ability for the solution of problems, with 
such command of materials, and, finally, with such 
@ desire to get well ahead of competitors, the 
progress has to take place by relatively small, 
but frequent, steps. Why is it that, despite the 
light of knowledge that shines on mechanical 
engineering, have we still to feel our way, so to 
speak, if not actually in the dark, yet in a gloom 
of uncertainty ? And we ask ourselves if there 
is not sometimes a little lack of imagination 
amongst designers, and a lack of vision and courage 
amongst users? We suspect that the latter is 
more potent than the former ; that makers could, 
and do, put forward designs far in advance of 
their current practice, but that the user is too 
often unable to visualise the advantage which he 
could reap from the proposals, is frightened by 
effects which it might have, and is deterred by the 
expense. Is it not because these factors effected 
less restraint in the New World than in the Old 
that in America the rate of progress was higher 
than in Europe ? Is it not more often, though by 
no means invariably, the user rather than the 
designing engineer and maker who regulates the 
rate of development of machines? That is an 
interesting question. 










































Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 


correspondents.) 





graph published on September 25th and again in the 
October 2nd issue, he will appreciate that he has mis- 


recorded in March and not in February. 
monthly totals of fatal accidents only for each month are 
plotted, and connected by the graph to show the general 
trend of accident figures during each year. 


during January and February is seasonal, and has taken 
place in each year previous to 1935, for which the monthly 
totals are available. 

continued into March. 


with previous years were not due to the introduction of the 
30-mile limit, how does Mr. Miles account for the improve- 
|} ment having started after the end of February and 
reached its maximum before the end of March ? 


ments in order to attain the accuracy which the author 
requires. Many of the observations were made only at 
0-6 depth, and the others were only corrected by means 
of a single velocity-depth curve at what is called a repre- 
sentative vertical. This Department has measured many 
discharges by means of current meters during tests on 
large pumps. By means of automatically recording 
apparatus the velocity at sixty or seventy points evenly 
spaced over the cross section is observed in less than 
ten minutes. Even with this large number of points, the 
variation of the discharge measurement under constant 
conditions of lift, speed of pump, and power consumption, 
shows that the probable error of a single discharge 
measurement is not much less than + 2 per cent. 
To obtain an accuracy of a fraction of 1 per cent. 
either with a weir or with current meters is a very difficult 
and laborious business, and I gather from the author's 
paper that he has not realised the difficulties. 
P. PHILLIPs, 
. Director, Hydrological Service, 
Physical Department, 
Ministry of Public Works, Egypt. 
Cairo, September 30th. 





ROAD ACCIDENTS AND ROAD DESIGN. 
Srr,—If Mr. J. C. Miles examines the road accident 


read it. 
In the first place, the minimum accidents in 1935 were 
Secondly, the 


It will be evident that the reduction in fatal accidents 


In 1935, however, this decrease was 


If the reduction in fatal accidents in 1935 compared 


Weybridge, October 12th. H. E, Ruston. 








CUP-TYPE CURRENT METERS. 








In Great Britain and Ireland construction was com- 
menced upon 293,176 tons during the last three months, 
an increase of 10,854 tons, as compared with the corre- 
sponding total for the June quarter. During the quarter 
ended September last, 212,087 tons were launched in 
Great Britain and Ireland, an increase of 44,129 tons, as 
compared with the previous quarter. Similar figures for 
abroad are 393,876 tons commenced and 303,846 tons 
launched, showing, as compared with the previous quarter, 
an increase of 3424 tons in the tonnage commenced and of 
4992 tons in the tonnage launched. 

Steam and motor oil tankers under construction in the 
world amount to eighty-two vessels of 655,236 tons, of 
which twenty-six vessels of 202,030 tons are being built 
in Great Britain and Ireland, sixteen vessels of 123,270 
tons in Germany, nine vessels of 77,140 tons in the United 
States of America, seven of 62,000 tons in Sweden, seven 
of 48,320 tons in Holland, five of 46,850 tons in Denmark, 
six of 45,400 tons in Japan, three of 20,220 tons in Spain, 
and one of 15,456 tons in France. 

Of the 928,571 tons under construction in Great Britain 
and Ireland at the end of September, 466,663 tons con- 
sisted of motorships, while at the same date the motor- 
ship tonnage being constructed abroad (781,796 tons) 
was 385,168 tons in excess of that of the steamers. 

The vessels being built in the world at the end of 
September include five steamers and forty motorships 
of between 8000 and 10,000 tons each ; five steamers and 
twenty-five motorships of between 10,000 and 20,000 
tons; five steamers and three motorships of between 
20,000 and 30,000 tons ; and two steamers each exceeding 
30,000 tons. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 862,000 H.P.; this 
figure includes seventy-six sets of turbine engines of 
about 530,000 S.H.P. The horse-power of the steam 
reciprocating engines, about 332,000 H.P., represents 
15-4 per cent. of the total horse-power of marine engines 
now being built in the world. The figures for oil engines 
aggregate approximately 1,294,000 H.P., and comprise 
60-0 per cent. of the world’s total horse-power of marine 
engines under construction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of September, 1,368,042 tons, or nearly 
65 per cent., are being built under the inspection of 
Lloyd’s Register. Of this total, 836,265 tons, represent- 
ing more than 90 per cent. of the tonnage being built 
there, are under construction in Great Britain and Ire- 
land; while, of the tonnage being built abroad, 531,777 
tons, or 45-0 per cent., are being constructed under the 
inspection of Lloyd’s Register. 














SIXTY YEARS AGO. 


THE clouds of war hung low over Europe in the autumn 
of 1876. Bosnia and Herzegovina had revolted against 
their Turkish misrulers, the insurrection had extended 
to Bulgaria, Servia and Montenegro were taking up 
arms and slaughter and massacre were rife throughout the 
Balkans. The efforts of diplomacy having failed to secure 
from the effete Turkish Government real security for 
improved rule, Russia threatened to employ force in the 
interests of its fellow-Slavs.+ Great Britain friendly in 
sentiment towards Turkey and opposed to the expansion 
of Russian influence was likely to be drawn into the 
conflict and was preparing to defend its interests. As we 
now know the Turkish massacres in Bulgaria antagonised 
British sympathy with the result that when in April 1877 
Russia declared war Turkey had to face the storm without 
an ally. Following a severe check at Plevna the Russians 
eventually pressed forward to Constantinople. Peace 
was restored in March 1878.... In our issue of October 
20th 1876, anticipating somewhat the actual course of 
events, we wrote that Russia had virtually declared war 
against Turkey and that at any moment we might be 
compelled to speak very plainly indeed to Russia. Within 
a few months, or even weeks, we might have to stand 
very vigorously on the defensive. In such an event we 
would have to trust the Navy to defend our interests. We 
had nothing to fear from Russian ships in line-of-battle 
but with the example of Captain Semmes and the Alabama 
before us, we expressed some concern regarding our ability 
to defend our commercial fleet from attack by swift and 
powerful unarmoured ships, a few of which let loose on 
the trade routes could do incalculable damage. Reviewing 
our naval resources we said that we had a very consider- 















Srr,—I have read with interest Mr. Blench’s article | 
on ‘‘ Temperature Error in Cup-type Current Meters ” 
in THe Encrxeer for July 31st, 1936. I am, however, | 
very sceptical about the author’s conclusions. What he 
has actually proved is that there is a roughly seasonal 
variation of the difference between the discharges as 
observed by current meter and the discharges deduced 
from his weir formula. 

There are several possible explanations of this : 

(1) The form of weir formula chosen may not give the 
best possible fit to the current meter observations which 
are used to calibrate the weir. For example, it may give 
values a little too high at the top and a little too low 
at the bottom. Now, in general, the summer discharge 
is greater than the winter discharge, and therefore such 
an error in the weir formula would give a seasonal variation 
in the difference between the observed and calibrated 
discharges like that observed. 

(2) The fall into the canal has a seasonal variation, 
being high in summer and low in winter. Weirs are 
well known to be sensitive to the distribution of velocity 
in the channel upstream of the weir, and much care 
must be exercised with regard to the distribution if 
reliance is to be placed on the weir as a measuring instru- 
ment. In some American experiments a difference of 
25 per cent. in the discharge over a weir for the same head 
was produced by a drastic change in vertical velocity 








distribution by means of baffles, The change of form of 
vertical velocity distribution shown in the article would 
be quite sufficient to produce an appreciable effect on 
the discharge over the weir. The author corrects his 





The Quarter’s Shipbuilding 
Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of September last show that in Great Britain and Ireland 
there is an increase of 79,839 tons in the work in hand as 
compared with the figures for the previous quarter. The 
present total of tonnage under construction—928,571 
tons—exceeds by 398,017 tons, or upwards of 75 per cent., 
the tonnage which was being built at the end of Septem- 
ber, 1935, and is the highest quarterly total recorded 
since September, 1930. It considerably exceeds the 
aggregate tonnage now under construction in the four 
leading countries abroad. About 47,000 tons—5-1 per 
cent. of the tonnage now being built in this country—are 
intended for registration abroad or for sale. 

The tonnage now under construction abroad—1,182,866 
tons—is about 80,600 tons more than the work which 
was in hand at the end of June last. The leading coun- 
tries abroad are:—Germany, 424,264 tons; Japan, 
175,801 tons; Holland, 140,475 tons; Sweden, 111,860 
tons; United States of America, 90,960 tons; and 
Denmark, 82,015 tons. Of the tonnage being built abroad, 
401,996 tons, or 34-0 per cent., are intended for registra- 
tion elsewhere than in the country of build. 

The total tonnage under construction in the world, 
excluding Russia, for which no figures are available, 
amounts to 2,111,437 tons, of which 44-0 per cent, is 
being built in Great Britain and Ireland, and 56-0 per 
cent. abroad. The quarterly total for the world shows an 
increase of 160,432 tons over the figures at the end of June 


a 25-ton gun apiece. 


able number of ships suitable for cruising in the Channel 
and near our shores but of regular sea-going vessels of 
high speed and powerful armament capable of policing 
the Atlantic and Indian oceans we had none too many. 
Practically we had but ten, the “ Inconstant,” the 
“Shah,” the ‘ Raleigh,” the “ Active,” the “ Volage,’ 
the ‘ Boadicea,” the ‘‘ Rover,” the ‘‘ Emerald,” the 
‘““Qsprey,” and the ‘“Tourmalin.” Another, the 
“‘ Bacchante,” had just been launched and a twelfth, the 
‘ Euryalus,” was nearly ready for launching. On the 
Russian side there were four twin-screw ships, Admirals 
“ Cicagoff,” “ Spridoff,” ‘‘ Lazareff,” and ‘“ Greig,” which 
were then in the Baltic and which were capable of giving 
us trouble on our trade routes. Numbers were in our 
favour but in gun power we had to admit that our ships 
would be quite outmatched and would be unable to 
defend their convoys from attack. Two of the Russian 
ships carried four 35-ton guns apiece and two had six 
25-ton guns. On our side the “ Inconstant” with her 
sixteen 12-ton guns was the most heavily armed. Many 
of the others carried nothing heavier than 64-pounders. 
Heavy frigates or small line-of-battle ships had ere now 
sorely troubled our commerce when protected only by 
sill frigates. If the Russians chose to attack our 
mercantile marine with their sea-going warships we might 
easily and quickly be placed in a very contemptible 
position, Taking a lesson from Nelson’s days we urged 
that our unarmoured sea-going “‘ police” ships should 
be at once fitted with a heavy gun each. The “ Incon- 
stant’ could easily carry a 35-ton gun and the others 
With such a weapon they could, 
with their higher speed, protect their convoys from the 


attack of the Russian ironclads. Without them they 
would be compelled to sacrifice themselves fruitlessly in 





last, and is the highest recorded since December, 1930. 


defence of their charges. 
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VISITS AND 
No. 


(Continued from page 375, October 9th.) 


( | Thursday, September 24th, we chose to go on 
J a visit to the Rheinische Aktiengesellschaft fiir 
Braunkohlenbergbau und Briquettfabrikation, some 
15 kiloms. west of Cologne. This company was 
founded in 1898 and transformed into a limited com- 
pany four years later. It owns nine lignite mines, 


from all of which the brown coal is extracted by 
surface excavation in a manner only paralleled, we 
believe, by the Yallourn mines in Australia, described 
in THE ENGINEER on July 10th, 1931. 

This visit proved one of the most interesting of the 








THE FORTUNA II 


whole trip. Indeed, several days could usefully have 
been expended in examining the company’s plant, 
and, in view of the limited time available, it was 
fortunate that the firm was able to show the party a 
film illustrating the various means by which the coal 
is won and the plant by which it is transformed into 
briquettes. The Rhenish brown coal measures extend 
in a lode between 10 m. and 100 m. thick for about 
40 kiloms. on a line parallel with the Rhine, and about 
15 kiloms. distant from it. The width of the bed 
varies between 3 kiloms. and 6 kiloms., and it lies 
at a depth between 4m. and 50 m. below the surface 
of the ground. Nearly a third of the total German 
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output of brown coal comes from this district, and 
the method by which the lignite is mined is remarkable 
for the degree of mechanisation involved. In the 
whole of the mining districts of Germany there is an 
average of some 5 H.P. of machinery per head of 
workers, whereas in these brown coal mines a figure 
of 20 H.P. per head has already been attained, and 
is likely to be exceeded in the near future. Several 
factors, of course, make this high degree of mechani- 
sation possible, the most important of which is the 
fact that the material comes from open workings, 
and has a high moisture content, so that the risk of 
fire is almost negligible. 





Steel Institute. 


EXCURSIONS. 
ITT. 


impression of the remarkable nature of the mines 
which the party of Iron and Steel Institute members 
saw, and of the methods employed for cutting out the 
lignite. First, it is necessary to remove the over- 
burden. For this work bucket ‘‘ dredgers,” running 
on rails, are now replacing orthodox excavators 
mounted on caterpillar tracks. The spoil is dumped 
in areas of the mine which have already been worked 
out, and planted with trees or used for agricultural 
purposes. Two methods of dumping are employed. 
In both cases the spoil is loaded directly by the 
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POWER STATION 


*dredgers ”, into trainloads of trucks, which are 
drawn by a steam locomotive to the dumping ground. 
According to the older method, the running lines are 
situated near the edge of the already dumped and 
levelled material, and the trucks loads are tipped 
directly over the edge. This method has the dis- 
advantage that it requires frequent shifting of the 
rails. More lately, therefore, a transporter distributor 
has been put into operation. The spoil is dumped by 
the trucks beside the rails. It is picked up thence by 
a bucket elevator and raised to a transporter conveyor 
running on a long cantilever gantry construction 
which overhangs the open pit. As the transporter 


of men with levers and crowbars, is slow and costly. 
Recently, therefore, a machine has been devised to do 
the work. It runs upon the rails and has two sets of 
rollers which grip them from the sides. These rollers 
are mounted upon arms which can be set to one side, 
with the result that as the machine travels the rails 
are shifted sideways behind it. 

When the overburden has been removed the lignite 
is excavated by electrically operated bucket dredgers. 
These machines are of two types, according as to 
whether they work up against a face or over the edge 
of a face. In the first case the material is “‘ clawed ” 
out downwards, picked up by a conveyor, and trans- 
ferred to a bunker in the machine, whereas in the 
latter case the ‘‘ claws”? and buckets work upwards 
towards the body of the machine. Both types of 
machine can be seen at work in one of the engravings. 
The work is carried out in “terraces”’ of a depth 
suited to the lengths of the booms of the dredgers. 
The lignite so removed from the beds is carried out 
of the mine towards the works in trucks. In the older 
method of working, which still exists in the lower 
levels of the mine, small chain-drawn tipping trucks 
are used. The chain draws them under the dredgers 
and then rises out of engagement with them. Each 
truck is man-handled under the outlet from the 
dredger hopper and filled and then pushed onwards 
to be re-engaged with the chain. At curves and 
switches the chain is raised out of engagement with 
the trucks, the momentum of which is relied upon to 
carry them on until they are re-engaged by the same 
or a different chain. These small trucks are being 
replaced in the higher levels of the mine by larger 
automatic side-tipping wagons, drawn in train loads 
by steam locomotives. Whichever form of trans- 
port is in use, the trucks eventually reach ground level 
and pass into the factory. 

About 25 per cent. of the lignite obtained from the 
mine is used directly in the raw state for the pro- 
duction of electric power. About two-thirds of that 
raw lignite is burnt under the boilers of the Fortuna 
power stations on the site of the works and in the 
Goldenbergwerk and Zukunft power stations in the 
same district. Current is supplied to the mines and 
to the Rheinisch-Westfalische Electricitaétswerk 
A.G. The remaining third goes to outside purchasers. 
By far the greater part of the coal is fabricated in the 
works into briquettes. Raw lignite contains up to 
60 per cent. of water and is brown and “ earthy ” in 
colour and texture. The upper parts of the beds, 
being the most recently laid down, contain a certain 
amount of material which is easily recognisable as 
decomposed wood or vegetation; but the lower 
measures are more homogeneous. Lignite in this 
condition has a heating capacity of about 1800 to 
2000 kilocalories per kilogramme. The ash and 
sulphur content, however, is low. After drying and 
briquetting the water content is reduced to 12 or 15 
per cent. and the heating capacity is raised to 4800 
kilocalories per kilogramme. 

The raw lignite coming from the mine is dumped 
from the trucks into hoppers, from which it is con- 





distributor -runs on rails and can traverse along the 


veyed to the crushing house. Here it is broken up 








BLAST FURNACE PLANT OF THE BOCHUMER 


edge of the pit, and as it fills from a point some con- 
siderable distance out from the edge, a very large 
amount of material can be dumped before it is 
necessary to move the rails. Despite everything, 
however, shifting of rails at various points of the mine 
is a frequent necessity. Of course, great precision 
in the alignment of the tracks is not required, but 








Photographs reproduced on page 412 will give an 





nevertheless the work, when carried out by a gang 








FUR GUSSSTAHLFABRIKATION A.G. 


VEREIN 


and screened. The “ oversize ” reject passes directly 
to the boiler-house of the Fortuna power stations or 
is loaded into wagons for delivery by train as raw 
coal. The remainder, after further crushing, is dried 
in rotary kilns, cooled again and delivered to hoppers 
above the press house. The latter is illustrated in one 
of the engravings. At each stroke of the press a 
measured quantity of crushed lignite is admitted in 
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COKE OVENS OF GELSENKIRCHENER BERGWERKS A.G. 
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front of the ram. It is forced by the ram under a 
pressure of 1500 atmospheres through a tapering die 
and the word “ Union ”’ is formed on its face. The 
action of pressing “planishes”’ the face of the 
briquette so that when at the next stroke another 
quantity of lignite is compressed the two briquettes 
do not bind together. A “stream” of briquettes 
emerges from the press at the rate of one briquette 


PLATE ROLLING MILL OF THE DORTMUND-HOERDER HUTTENVEREIN A.G. 


per stroke. It is interesting to observe that no 
binding material is used and that the resulting product 
has sufficient strength to stand up to the roughest 
handling it is likely to experience. The actions of 
the presses themselves feed the briquettes along 
channels under shelters. Here the briquettes finally 
cool off before delivery to a cross conveyor, which 
eventually carries them to the loading house, seen 
in another engraving. Two conveyors project from 
this house and are so mounted as to be able to be 
raised or lowered and to be swung through a smal] 
are. They are controlled by a single operator stand- 
ing behind one of the windows of the house and feed 
the briquettes into railway trucks. Whenever neces- 
sary, the train load of trucks is shifted forwards by 
the action of a winch. 

Before leaving the works the party was shown over 
the Fortuna II power station. The turbines operate 
at a steam pressure and temperature of 14 atmos- 
pheres and 350 deg. Cent. respectively. Steam is 
raised in vertical tube boilers which are fed with 
lignite partly by chain gratesand partly by hopper firing. 

Other parties of the Institute visited various 
sections of the huge Vereinigte Stahlwerke A.G. 
combine. This combine of the basic industries is the 
largest in Europe and was founded at the beginning 
of 1926 by a merger of a number of important com- 
panies engaged in the heavy industries of the Rhine- 
land and Westphalia. A complete rationalisation of 


three years ago. Production was systematically 
divided into main groups, such as coal mining, raw 
materials, iron and steel works, &c., and works were 
allotted to these main groups after consideration of 
specific and regional questions, the site of the plants, 
their lay-out organisation and past experience. These 
groups in the course of further decentralisation were 











the organisation of the combine was completed only 


transferred in 1933 into legally independent sub- 


sidiary companies. Of these subsidiary companies, 
the August Thyssen-Hiitte A.G., with five large iron 
and steel works on the Rhine, the Dortmund-Hoerder 
Hiittenverein A.G.; with iron and steel works at 
Dortmund and Hoerder, and the Bochumer Verein 
A.G. for steel castings were visited by parties from 


Deutsche Eisenwerke A.G., with blast-furnaces and 
foundries, and the Deutsche Rohrenwerke A.G., said 
to be the largest European tube concern. Some idea 
of the important status of the combme in German 
coal and iron industries is given by the fact that the 
mines and coke oven plants of the Gelsenkirchener 
Bergwerks A.G., which is a member of the combine 
and supplies it with raw materials, has a 
capacity of about 36 million tons of coal per year, 
about one-fifth of the German coal production in the 
Ruhr. At the present time the average yearly pro- 
duction of the blast-furnaces and steel works of the 
combine amounts to about 40 per cent. of the entire 
national output of iron and one-third the output of 
steel. Photographs of several of the works are 
reproduced. 

In the afternoon all parties took part in a tour 
round Cologne. This city, as is well known, was 
founded by the Romans and part of their wall still 
remains. It is situated on the Rhine at the junction 
of a number of important traffic routes. Cologne was 
one of the centres of the German Hansa, a trading 
combine which became powerful in the early Middle 
Ages, and to-day still maintains its historical character 
as a centre for commerce. Its greatest attraction for 
the visitor who has but too little time to spend there 
is the great cathedral, the twin spires of which 
dominate the centre of the city. Here, satiated by 
architectural beauty, the visitor can enter a treasure 
house containing marvels of the jeweller’s art. In 
this house, an annexe to the cathedral, there are to be 
seen ecclesiastical vestments and copes marvellously 
and intricately worked in gorgeous stuffs and studded 
with precious stones, emerald crosses and symbolically 
worked jewels, and embossed and decorated pattens 
and chalices wrought in gold. Tea was taken by all 
parties at the Siinner-Terrasse, looking across the river 
towards the old town. Close by there is the bridge 
across the Rhine, which is said to have been built 
early in the war within the space of nine months. It 
is a suspension structure and appears to be of a design 
similar to that adopted for the new Chelsea Bridge 
(see THE ENGINEER, August 7th, 1936), in which the 
cables are anchored to the ends of the deck, which 
takes thereby the compressive stresses. 





the Institute. In addition, parties also went to the 


(To be continued.) 








The Third World 


No. 


Power Conference. 


II. 


(Continued from page 372, October 9th.) 


Gas AND ELECTRICITY SUPPLY. 
APER No. 7 was entitled ‘“‘ Organisation of Private 
Electric and Gas Utilities.” The General Reporter 
was Colonel William H. England, Assistant Chief 
Economist, Federal Trade Commission. The following 
passages are taken from the report :— 
ORGANISATION OF PRIVATE ELECTRIC AND GAS 
UTILITIES. 


General Reporter: Witt1am H. ENGLAND, Assistant Chief 


Economist, Federal Trade Commission. 
This report covers papers on the electric and gas utilities of 
ten countries located in the four continents of Asia, Europe, 
North and South America. 








In most countries private ownership and operation of electric 
and gas utilities characterised the period of early development ; 
but to-day public ownership is important, particularly in 4 
number of European countries. In China and Chile the gas and 
electric industries are almost entirely privately owned. In the 
United States, while there are numerous small municipal plants 
and some of large size, the electric and gas utility industries are 
predominantly privately owned. In Germany at first the great 
majority of gasworks were privately owned, but since the 
beginning of the century municipalities have gained an ever- 
increasing foothold. 

Electric and gas utilities in the various countries have deve- 
loped in a variety of ways. In some countries foreign capital 
has played a major part, in other nations public ownership and 
operation has dominated these industries, in other lands private 
control has been entirely or almost entirely responsible for their 
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growth and development, while in still other lands private com- 
panies, municipal plants, State or province ventures, and mixed 
public and private schemes have each contributed in building 
and operating these industries. 

In none of the countries reporting was either the gas or the 
electric utility industry controlled by a single company. Mergers 
and consolidations, particularly in the past decade, have occurred 
in each country, particularly in the electric industry. It appears 
that the organisation of affiliated management, construction, 
financing, and service organisations that charge fees to their 
subsidiaries for such services is confined to the electric and gas 
utilities of the United States. Although such companies are 
important and have been most profitable departments or sub- 
sidiaries of some holding company groups, no mention is made 
of them in the report for the United States. 

Recent legislation in @ number of countries has enlarged 
Governmental control over the electric and gas utility industries. 
In Germany the lines upon which the ‘‘ National Corporation of 
Energy Supply ” are to be conducted were derived from the 
conception that the function of public energy utilities in national 
economy ‘is to supply the population and industry as cheaply 
and reliably as possible. Among the things to be accomplished 
are :—The utilisation of existing plants to the best advantage 
in the further extension of generating and distributing plants ; 
the avoidance of the misguidance of capital ; the erection of new 
plants which shall meet all requirements ; and standardisation 
of supply conditions and of the extremely varied rate schedules, 
and their adaptation to the needs of customers. 

In the discussion British and American conditions 
were compared, and the relative merits of public 
and private ownership of electricity companies were 
discussed. 

Mr. C. Merz (Great Brita) reviewed the develop- 
ment of the grid in Great Britain, and suggested that 
while a greater measure of integration might well be 
beneficial in America, the country was too large for 
integration into one system. He wished to refute 
any suggestion that the grid had been forced on the 
utilities by the Government. The facts were that the 
operating companies, wishing to make their industry 
still more efficient, had asked for the establishment of 
the grid. It had been established in an atmosphere 
of friendly co-operation between the Government and 
the electricity companies. 

Several speakers stated that electricity supply had 
been initially developed by private companies. 
Monsieur Lemaitre (Switzerland) said that 98 per 
cent. of all private dwellings in Switzerland, including 
even the mountainous districts, were now supplied 
by electricity, and that had been achieved without 
any intervention by the Government. 

Several speakers, including Monsieur Deutsch 
(Belgium), Monsieur F. Horn (Belgium), and Mr. 
E. J. Frottrell (Great Britain) spoke in favour of 
holding companies. They said that the co-ordination 
of several smaller companies under one holding com- 
pany led to more economical working and improved 
service to the consumer. There were limits beyond 
which consolidation should not be carried, and the 
public interest should be protected by the Govern- 
ment. 

Mr. E. H. Scattergood (head of the Municipal Elec- 
tricity Supply in Los Angeles) said that the existence 
of public and private companies side by side pro- 
vided wholesome competition, and assured the realisa- 
tion of the utmost in operating economies. 

Viscount Falmouth (Great Britain) forecast that 
private companies in England would eventually be 
absorbed by the publicly owned units, but that that 
could only be brought about by national legislation. 

Monsieur Salazar (Ecuador) said that his country 
was not concerned with the relative merits of public 
and private operation of utilities, but rather with the 
problem of obtaining capital with which to develop 
the water power resources. 


NATURAL AND MANUFACTURED GAS. 


Paper No. 6 was entitled “ Organisation of the 
Production, Transportation, and Distribution of 
Natural and Manufactured Gas.’ The General 
Reporter was Mr. E. R. Weaver, Chief of the Gas 
Division, U.S. Bureau of Standards. Some extracts 
are given below :— 


ORGANISATION OF THE PRODUCTION, TRANSPORTA- 
TION, AND DISTRIBUTION OF NATURAL AND 
MANUFACTURED GAS. 

Reporter: E. R. Weaver, National 

Standards, Washington, D.C 


The group of sixteen papers on the organisation of the pro- 
duction, transportation, and distribution of natural and manu- 
factured gas presents some very interesting comparisons and 
contrasts. The principal contrast exists between conditions and 
practices in the United States of America and those of European 
countries. 

The major cause of this difference is, without doubt, the 
greater abundance and more varied character of the natural fuels 
of America. Not only is the enormous production of natural 
gas without parallel in Europe, but the availability at com- 
paratively low cost of petroleum, both as a material for manu- 
facturing gas and as a competitor, has a profound effect on the 
gas industry; while the superiority of anthracite to coke for 
use as a smokeless domestic fuel gives to the carbonisation of 
coal an entirely different place in American than in European 
fuel economy. Dissimilar legal and financial arrangements on 
the two continents also play a large part in the contrast. 

In substantially every European country public ownership 
of the facilities for gas supply is either predominant or so wide- 
spread that in every organisation representative of the industry 
as a whole, and in the di ion and decision of every question 
of general significance, the public interest is reasonably sure to 
be directly represented by at least as powerful a group as repre- 
sents any private interest. In the United States, outside of a 
negligibly small group of municipally owned gas plants, only 
four of which are in cities of considerable size, there is no direct 
participation of public representatives in the management or 
council of any part of the gas industry. 

The gas industry in Germany is highly organised, and rapid 
progress is being made toward a still more complete unification. 
More than half of the gas used by the nation is drawn from large 
networks supplied from coke works located at the mines. Since 
1928, gas from this source has increased sixfold, while gas from 
all sources has increased about 60 per cent. Of the present 
supply, 62 per cent. is from coke plants and 38 per cent. from 


General Bureau of 








gasworks. At the present time with two groups of gas supplies 
confronting each other, the municipal gasworks and the coke 
works of the collieries, the industry is in a condition of develop- 
ment which aims at the unification of all interests for the purpose 
of increasing economy, opening new outlets for the sale of gas, 
and utilising the values and energies in the coal as completely 
and economically as possible. ‘ 

Because the movement toward consolidation, which is evident 
in almost all of Europe, has progressed farthest in Germany, the 
paper by Wunsch, Scsththe the management of one of the 
great German networks, is of exceptional interest. This manage- 
ment has for its object the delivery of gas to every station at 
every moment as economically as possible ; but at the same time 
its share of the total must be drawn from each producing unit. 
It is necessary to calculate in advance, not only the daily, but 
also the hourly load in every pipe line. In doing this, careful 
study is given to weather reports and to “‘ the events of daily 
life which could affect gas sales in each district.” An elaborate 
system of telephones and telemetric devices and the remote 
control of valves makes control possible from a central station. 
Intermediate compressor stations are under the control of local 
operators, who receive their orders by telephone. Metering by 
rotary volume displacement meters is superseding metering by 
flow meters. Gas is sold at thermal rates to very large con- 
sumers, but to others by volume. 

In the United States of America natural gas is the principal 
gaseous fuel, and the construction of numerous great pipe lines 
to deliver it to urban centres from distant fields is the out- 
standing accomplishment of the American gas industry. One 
of the largest of these pipe lines is 24in. (61 cm.) in diameter, is 
nearly 1000 miles (1600 kiloms.) long, and carries a maximum 
pressure of 800 Ib. per square inch (55 atmospheres). It was 
designed to deliver 175 million cubic feet (5 million cubic metres) 
containing 1-84 billion therms (46,000 billion kilocalories) per 
day at a load factor of 70 per cent. Second in potential 
a among the gas resources of America is the nearly 
2 billion* cubic feet (5-4 billion cubic metres) of gas 
produced in the operation of the petroleum refineries. This 
gas, stripped, of course, of all condensable constituents 
which can be used in motor fuel, still averages a heating 
value of about 1400 B.Th.U. per cubic foot (12,500 kilocalories 
per cubic metre). It is or can readily be made highly 
uniform, its high heating value and freedom from inerts 
make it extremely economical to distribute, while its high 
eontent of gases which burn more rapidly than methane makes 
it a slightly better fuel for both domestic and industrial p’ 
than the natural gas now distributed, which averages about 
1100 B.Th.U. per cubic foot (10,000 kilocalories per cubie metre). 
The quantity made is far in excess of that necessary to replace 
all “ manufactured gas,”’ which is not a by-product ; centres of 
production are generally much more favourably located with 
respect to potential markets than are the natural gas fields ; 
there is ne problem of collection from wells distributed over a 
large area ; and the location of a source of supply is likely to be 
permanent over a longer period of years than in the case of 
natural gas. 

Blast-furnace gas is nearly equal in aggregate energy content 
to the by-product of petroleum refineries, but without enrich- 
ment it is, of course, unsuited to any “ high-form” use. It is 
exclusively used in the plant in which it is produced or in closely 
adjacent industrial works. 

Gas from the distillation of coal ranks fourth in energy content. 
About 550 billion cubic feet (15 billion cubic metres) of coke oven 
gas is produced, of which about 30 per cent., partly of their own 
manufacture, is distributed by utility systems. The industry 
is owned and operated gy | by steel companies, not by mining 
interests as in Europe. The coke produced is used almost 
exclusively for sahtalincgioal P’ Otherwise, American 
practice is so similar to that of Europe as to require no 
description. 

The sources of gas distributed by what is considered “ the 
manufactured gas industry ”’ are divided roughly as follows :— 
Coal gas made in retorts, 8 per cent; coke oven gas made in its 
own plants, 14 per cent.; coke oven gas purchased, 24 per cent.; 
total coal gas, 45 per cent.; carburetted water gas, 41 per cent.; 
oil refinery gas, 3 per cent.; oil gas, 0-8 per cent.; propane and 
butane, 0-5 per cent.; natural gas for mixing or reforming, 
10 per cent. Next in importance to coal gas, and constituting 
nearly two-thirds of the gas manufactured ) meg he manufactured 
gas industry, is carburetted water gas. Although but little used 
abroad because of the cost of oil, the process is so familiar as to 
require no description except to note the increasing quantity of 
oil used in t to coal. 

The use of liquid gases (propane and butane) or gas com- 
pressed in cylinders is growing in substantially all countries 
reporting. In Holland and the United States these gases are 
marketed by companies independent of the public utilities. In 
Europe they are, in nearly all cases, supplied by the regular gas 
companies as an extension of their service. Germany the 
development of uses for compressed gas is particularly active ; 
thirty-two stations for charging cylinders carried by motor 
vehicles are in existence or under construction, and an extensive 
future for this use of gas as a motor fuel is predicted. 

In the discussion which followed, there was some 
controversy over the state of the gas industry in 
America. Mr. W. B. Wooden (Federal Trade Com- 
mission, U.S.A.) said that the natural gas resources 
of the United States were being largely wasted, while 
millions of consumers paid high prices for manu- 
factured gas. Mr. L. B. Dunning (U.S.A.) defended 
the American gas industry. He knew of no instance 
where any city could not get natural gas facilities 
when there was an adequate demand. Many sources 
of natural gas were not suitable for domestic applica- 
tion, and hence should not be classified as waste. 
He knew of no appreciable waste in the industry. 

Dr. H. Mayer (Germany) said that one of the biggest 
problems of the gas industry in Germany was the 
competition between municipal gasworks and the 
mining industry in the sale of gas and by-products 

On Wednesday, September 9th, papers Nos. 8, 
3, 9, 11, and 12 were discussed. Paper No. 8 was 
entitled ‘‘ Public Regulation of Private Electric and 
Gas Utilities.” The General Reporters dealing with 
this paper were Mr. L. T. Fournier (Department of 
Economics, Princeton University, U.S.A.) and Mr. J. 
Butler Walsh (Securities and Exchange Commission, 
U.S.A.). The following passages are extracted from 
the report :— 

PUBLIC REGULATION OF PRIVATE ELECTRIC 
GAS UTILITIES. 

In almost every country from which papers were submitted 
on this topic there appears to be recognition of the fact that 
electric and gas utilities are businesses affected with a public 
interest, and are therefore subject to a degree of regulation 
to which ordinary private business usually does not have to 
conform. However, the character and the extent of regulation 
in practice vary widely in the different countries. The laws 
of most countries provide that public utility companies furnish- 
ing electric and gas service should enjoy a monopoly in their 
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respective areas, but in some countries there is provision for 
competition where it is deemed necessary to protect the public 
interest. 

In many countries Government and private operations 
exist side by side. While it is not usual for the two types of 
undertakings to compete directly with one another, it would 
be interesting to know from the representatives of the different 
countries present at the Power Conference whether the existence 
of privately and publicly owned plants has the effect of pro- 
moting the public interest. This is a matter of direct public 
concern in the United States, since there is widespread difference 
of opinion, both as to the necessity and the fairness to the 
private industry of so-called Government power “ yardsticks.”’ 

Probably the most distinctive feature of regulation generally 
is the frequent reliance entirely on concession agreements 
to protect the public interest, although there is a noticeable 
sonlenter in several countries to depart from this form of control 
in recent years by setting up central administrative authorities 
with more or less plenary. regulatory powers. In some cases 
this centrali control does not supersede that exercised 
under the concession agreements, but is intended to promote 
uniformity in the concessions to be granted and to establish 
an agency for administering the control provided for in con- 
cession agreements. f 

An interesting feature of the concessions granted private 
utility enterprises in a number of countries is the requirement 
that the facilities shall become the property of the govern- 
mental body granting the concession after the expiration of the 
concession. ors 

The methods or agencies utilised to regulate distribution 
of electric energy vary considerably in the different countries. 
As already indicated, the underlying basis of control in a number 
of countries is the franchise or i t which 
grants certain rights of eminent domain, usually freedom from 
competition, and provision for some limitation upon the profits 
of the ionaire and c tly for some control of its 
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4 dequacy of service, the reasonableness of 
rates is a matter of prim concern in utility regulation. 
Since utility service is usually rendered under monopolistic 
conditions, the protection of the public interest requires some 
form of authoritative control over rate policies. This meen 
responsibility is handled in various ways in the di t 
countries. In a number of instances rate control is limited to 
stipulated maximum rates, set forth in the concession agree- 
ments. In such cases it would seem to be important to consider 
what methods are utilised to modify the stipulated maximum 
rates to conform to ing conditions regarding costs of 
operation and net income results. The discussion of rate 
control gives the impression that in some countries there is 
relative inflexibility in the provisions relating to rate changes. 
The underlying principle of rate control, whether fixed by 
the concession agreement or enforced by an administrative 
commission, is in most cases one which allows the utility com- 
pany to earn a certain percentage rate of profit on the amount 
of money invested in the undertaking. The principle of allowing 
a fair return on the fair value of the property used and useful 
in the public service, rather than upon the actual investment 
therein, is a distinctive characteristic of regulation in the 
United States. 

In the United States there is more interest in rate control 
than in any other phase of regulation. The cost of performing 
the services, including a reasonable profit, is the controlling 
factor in determining the reasonableness of the general level 
of rates. However, as established by the United States Supreme 
Court in numerous decisions, the rate base, upon which a fair 
rate of return must be allowed, is the value of the property 
at the time of the rate inquiry, in the determination of which 
many factors must be considered. The utilities have insisted 
that the rate base be measured by reproduction cost rather 
than the actual investment in the properties. In practice, the 
effect of the present value doctrine is to require the public 
service commissions and the utility re to make expensive 
and time-consuming eppreleets of utility property, although, 
in one or two States, the tory commission has qumiddes 
in avoiding this method of rate ¢ontrol. 





In the discussion which followed considerable con- 
troversy developed. The question of power supply 
is an important political issue in the United States at 
present, and the merits of public versus private 
generation and of the regulation of the supply both of 
electricity and gas have been very widely discussed. 
In the circumstances it was not unnatural that the 
discussions on this subject should depart somewhat 
from the purely technical plane, free from political 
bias, which is a tradition of the World Power Con- 
ference. The emergence of politics was deplored by 
Mr. Morris L. Cooke (Chairman of the Executive Com- 
mittee of the World Power Conference) when his 
attention was drawn to the matter. 

During the course of the discussion Mr. M. P. 
Davidson (Commissioner of Water Supply, Gas and 
Electricity of the City of New York) stated that 
regulation of utilities had proved ineffective, and that 
rate reductions resulted only from public com- 
petition or the threat of competition. He asserted 
that in New York the threat of public competition 
had brought about a 40 per cent. reduction in the 
electric rates charged by private companies for 
municipal uses. 

Mr. John Dalton (manager, County of London 
Electricity Supply Company), in making a plea for 
the private development of electricity, said: “If 
we want to develop our industry to the advantage of 
our consumers and the millions of small investors in 
our stocks, let us for heaven’s sake keep the politicians 
away from this industry of ours to which we are all 
so proud to belong.” 

Mr. E. F. Scattergood (Los Angeles) compared the 
records of more than 1800 municipal plants in the 
United States with those of private utilities. Quoting 
the report of the U.S. Federal Power Commission, he 
said that municipal plant returns were from 15 to 25 
per cent. lower than those of private plants, in spite 
of the fact that contributions in lieu of taxes on 
municipal plants were actually higher than the taxes 
paid by private companies. 

Regulatory commissions were attacked and de- 
fended by several other speakers. 

Paper No. 3 was entitled ‘ Collection, Compila- 
tion, and Publication of Statistics with Particular 
Reference to International Use.’”’ The General 
Reporter dealing with this paper was Mr. E. D. 
Durand (Commissioner, U.S. Tariff Commission). 

Paper No. 11 was entitled “‘ Conservation of Coal 
Resources.” The General Reporters dealing with this 
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subject were Mr. John W. Frey (Petroleum Conserva- 
tion Division, U.S.A.) and Mr. B. L. Johnson (U.S. 
Bureau of Mines). The extracts below are taken from 
the general section of the report. 


CONSERVATION OF COAL RESOURCES. 


In most countries it is recognised that the conservation 
of coal is a problem that requires immediate serious attention. 
In Norway, however, conservation is considered to be of no 
practical importance. In the report from Hungary it is stated 
that its coal resources are sufficient for all power requirements 
for 100 years. There are no other considerable power sources, 
and as imports of coai :oust be limited, the only problems of 
conservation are those of rationalising methods of production 
and utilising the coal extracted to the best advantage. Bulgaria, 
with a reserve of about 500 million tons, does not foresee any 
immediate increase in consumption, and expects its reserves 
to last about 300 years at the present rate of consumption. 
The report from Great Britain states that the need for a national 
coal survey was recognised in 1917, and that such a survey 
is now being carried out. France considers her 26,000 million 
tons of coal reserves relatively low for her future needs, and, 
with the competition of other power sources and the increased 
variety of consumers’ needs, has made great efforts towards 
technical and scientific improvement in the extraction and 
utilisation of her coal. The United States report considers 
the question of coal conservation to be immediate and urgent. 
Although its coal resources are sufficient for several genera- 
tions, they are sufficiently limited to make the avoidance of 
unnecessary waste a matter of social concern. The life of the 
coal resources at their recent maximum demand is from 1700 
to 2200 years. With a probable increased demand the reserves 
are to be considered sufficient not for thousands, but for hundreds 
of years only. 

The problem of coal conservation in the United States is 
economic and institutional rather than technical. There are 
6000 competing mines that produce bituminous coal or lignite 
in thirty-two States, with a great excess of mine capacity. 
Under these conditions, the individual operator is often power- 
less to avoid wasteful practices and the individual States which 
have the constitutional authority to regulate waste in mining 
are unable to act alone. 

Different conditions prevail in Central and Western Europe, 
and it would appear from the reports submitted that most, 
if not all, of the countries reporting either have legislation 
authorising the regulation of competition within the mdustry 
by control of supply, or legislation controlling the development 
of new mining enterprises, 

Several of the reports discuss the occurrence of wastes in 
mining, steps taken to prevent them, and results obtained. 
In the paper presented by the United States technical problems 
of reducing waste in both strip and underground mining are 
outlined, and there is a discussion of the losses and wastes 
involved. Some of these losses are unavoidable, others are 
avoidable. 

The general trend toward mechanical preparation of coal 
has favoured conservation. Mechanical cleaning makes it 
possible to crush the lumps of impure coal discarded on the 
picking table and to recover the considerable quantity of fuel 
which they contain, and also to treat the finer material extracted 
in mining. The cleaner product obtained can be used with 
greater efficiency, and impure material previously unsaleable 
can now be utilised. Crushing and sizing before washing 
permits better separation of coal and impurities. 

Prevention of loss of valuable by-products in the combus- 
tion of raw coal is a possible measure of conservation within 
the limits of the available markets for these products. Such 
loss is unavoidable in some cases. Methods to prevent such 
losses include low-temperature carbonisation, high-temperature 
carbonisation, complete gasification, and hydrogenation. 

Surveys of the composition, properties, and utilisation of 
the coals are of fundamental importance in promoting efficient 
utilisation and a sound policy of conserving a nation’s fuel 
resources. 


In the discussion many speakers emphasised the 
value of an accurate knowledge of the coal resources 
available, both in planning a satisfactory coal con- 
servation policy and in assisting both buyers and 
sellers of coal. 

Sir Harold Hartley (Great Britain) emphasised 
that conservation meant wise spending. He said that 
although Britain’s coal resources would last for 500 
to 700 years, they were steadily becoming less 
accessible, and more costly to mine. As the reserves 
diminished so a more detailed knowledge of our coal 
resources was required to assist conservation. The 
British Coal Survey which was being carried out by 
the Fuel Research Board, had already rendered valu- 
able service to buyers and sellers, and its work was 
steadily increasing in importance. 

Dr. F. §. Sinnatt (Director of Fuel Research, Great 
Britain) said that there were two aspects of coal con- 
servation—-economical use and actual conservation 
by economical mining. The second aspect was the 
more important, although the first was of considerable 
value—e.g., in 1930 Britain used 11 per cent. less coal 
for power production than in 1924, yet 9 per cent. 
more power was generated. Conservation meant 
nothing without an accurate knowledge of the 
resources being conserved. The same seam of coal 
could show very large variations along its length. 

Monsieur Galliot (Director of Mines, France) said 
that France consumed more coal than she produced. 
She practised economy by working even the thin 
seams, by electricity generation in hydro-electric 
stations, in large and efficient steam stations, and by 
a considerable measure of electrification of her 
railways. 

Mr. Hsiao (China) remarked that his country’s 
preblem was not conservation, but rather how to 
develop her enormous reserves. She had reserves 
amounting to 248,000 million tons, and only produced 
21 million tons of coal per annum. 

The Chairman, Mr. G. H. Ashley (Director, Penn- 
sylvania Geological Survey), stated that America 
occupied an unusual position by reason of her vast 
resources of coal, oil, and natural gas, and through 
the fact that the capacity of her mines greatly 
exceeded her market requirements. Therefore coal 
conservation had not seemed urgent ; nevertheless, 
a survey of her coal seams had been begun in 1904. 

Paper No. 12 was entitled ‘Conservation of 
Petroleum and Natural Gas.” The General Reporter 
dealing with this paper was Mr. H. C. Fowler, of the 





Petroleum and Natural Gas Division, U.S. Bureau of 
Mines. The Reporter observes that :— 


Although the reliability of estimates of reserves in petroleum 
is debatable, it is important to consider some of these estimates 
in relation to the effect that the organisation of the industry 
in a country and its methods of exploitation may have upon 
conserving and po the life of the known reserves. The 
paper prepared by the Bureau of Mines (W 204) cites various 
estimates of known reserves and points out that failure to 
differentiate between possible shortage of supply and imminent 
danger of exhaustion has resulted in confusion of thought and 
action in the United States of America. Certain pubSostions 
in that country favour treating the ey of vanishi 
petroleum resources with bold-face type, bordering on the 
sensational. The view of the Bureau of Mines is in 
the statement: ‘A reasonable view of the assembled facts 
seems to be that the need for conservation in its true meaning 
is real, but there is no justifiable cause for hysteria.” 


In the discussion which followed Dr. A. E. Dunstan 
(Chief Chemist, Anglo-Iranian Oil Company) and 
Dr. Gustav Egloff (Research Director, Universal Oil 
Products, U.8.A.) joined in stating that there was 
no justification for the belief sometimes expressed 
that the world’s supply of petroleum was becoming 
dangerously low. Dr. Dunstan said that during the 
eighty years during which petroleum had been in con- 
sumption only one cubic mile had actually been 
consumed, It was agreed that notwithstanding the 
fact that no shortage was impending, conservation 
of existing resources should be practised. 

Paper No. 9 was entitled ‘‘ Organisation, Financing, 
and Operation of Publicly-owned Electric and Gas 
Utilities.” The General Reporter was Mr. R. W. 
Bruere (former Director, Bureau of Industrial 
Research, U.S.A.). 

The discussion centred on the differences between 
privately and _ publicly - owned utilities. Most 
European speakers stated that in their countries both 
forms of ownership produced good results, because in 
both cases there was a desire to render service. 

On Thursday, September 10th, papers Nos. 10, 
15, and 13 were discussed. Paper No. 10 was entitled 
‘* National and Regional Planning and their Relation 
to the Conservation of Natural Resources.” The 
General Reporter dealing with this paper was Mr. D. 
Cushman Coyle (consulting engineer, U.S.A.). Con- 
cluding his report, he writes :— 

Modern technology has given to civilised man the power to 
support a greatly increased population by drawing more rapidly 
upon the material resources of the earth. For a century man 
has expanded his activity with little thought of the outcome. 
But now we realise that a new Malthusian law confronts us. 
We cannot expand our destruction of forests and soil, coal 
and petroleum, without limit. Unless we mend our ways and 
stop living on our capital we shall not merely press against 
the limits of subsistence. We are threatened with a crisis in 
which essential materials will be exhausted and the population 
will have to be drastically reduced by war or starvation. Nature 
sets the terms ; we must obey or suffer. 

Here and there, as in the generation and distribution of 
electric power, the engineers have effected notable economies 
in fuel consumption and in the use of materials. But that is 
not enough. Before the fuel is burned, the process of mining 
requires careful engineering to reduce waste. And after the 
power is delivered to the consumer, the use of the power needs 
to be examined to see whether it is worth the cost or is only 
a waste of what the engineers have so economically produced. 

Our business systems may be Capitalist or Socialist, or a 
combination of the two. Our Governments may be demo- 
cratic or absolutist. But under all forms we must organise 
our activities to meet the demands of natural law. Toward 
that end the civilised nations, each in its own way, are now 
struggling. 

(To be continued.) 








The Regulation of Portable Air 
Compressots. 


Tue use of oil engines for driving portable air com- 
pressors is extending rapidly for contractors’ and similar 
work. In this connection interest attaches to the pneu- 
matically operated control system developed by Broom 
and Wade, Ltd., High Wycombe, for their Lister oil- 
engined sleeve valve compressors. These compressors 
are of the high-speed type and are direct coupled to oil 
engines turning at 1000-1200 r.p.m. The purpose of the 
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operated control system air passes from the receiver to the 
governor through the pipe D and the filter C. It then 
flows through the pipe E to the suction regulator situated 
in the compressor cylinder, which, when the desired 
pressure is reached in the receiver, completely closes the 
suction inlet, thus preventing the admission of further air 
into the cylinder. Practically no power is required to 
drive the compressor under these conditions. 3 

From the governor the air also passes through pipe F 
to the unloading cylinder mounted on the front of the 
engine. The plunger in this cylinder is pushed forward 
and reduces the tension on the engine governor spring, 
reducing the engine speed to about 700 r.p.m. When the 
pressure has fallen sufficiently to allow the governor to 
operate again the air in the unloading cylinder is imme- 
diately released to atmosphere through the pipe F and 
the automatic air governor, but the air from the suction 
regulator, being unable to escape t the non-return 
valve B, can only escape to atmosphere past the leak 
valve. By adjustment of this leak valve it is possible to 
control the length of time between the loading of the engine 
and the loading of the compressor, allowing the engine to 
get up to speed before the compressor load is thrown on to 
it and preventing the engine from stalling as well as from 
suffering unnecessary wear caused by the necessity of 
accelerating the combined load of the engine and com- 
pressor. 








A New Excavating Machine. 





WE have received some particulars of a new machine 
for general excavating purposes, made by Thomas Smith 
and Sons (Rodley), Ltd., Leeds, of which we reproduce 
two illustrations. As will be seen it is mounted on 
caterpillar tracks and can be readily converted, with 
one or the other of two jibs, from a navvy into a skimmer, 
trencher, dragline, crane, grab, or pile driver. As a 














MACHINERY UNIT OF EXCAVATOR 


navvy it has a bucket capacity of $ cubic yard. The 
short jib for the navvy outfit is of 14ft. 6in. centres, and 
the long one, for the dragline, &c., 28ft. The mechanism 
of the machine is standardised, but it may be driven 
either by an oil engine, a petrol-paraffin engine, or an 
electric motor. 4 
In the case of the oil-engined set, a Dorman engine 
of 22-25 H.P. of the two-cylinder, four-stroke type is 
chosen. The engine has cylinders 115 mm. bore by 130 mm. 
stroke, and is fitted with a Bosch fuel-injection pump. 
The Fordson four-cylinder engine, with cylinders 105 mm. 
by 127mm., is used for petrol working, or a 25 H.P. 
electric motor, which can be operated by a single switch. 








Receiver 
Chamber 


DIAGRAM OF COMPRESSOR CONTROL SYSTEM 


pneumatic control, illustrated herewith, is to reduce the 
engine speed when the demand for air falls off and the com- 
pressor becomes unloaded, so as to save fuel, lubricating oil, 
and wear and tear. In the “‘ Broomwade ” pneumatically 


In each case a flat-plate fibre clutch is arranged in the 
transmission, but a “ fluid fly-wheel”’ can be fitted if 
desired. The speeds of the machine are from fin. to 


1} miles per hour for travelling, slewing 6 r.p.m., and 
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digging 100ft. per minute with a single line, when the 
tension in the rope is 3 tons. The derricking speed is 
50ft. per minute. 

The main frame is fabricated throughout of steel 
plates welded together, as can be seen from the engraving 
of the machinery unit. On it there rotates the super- 
structure, carried by a live ring of ten tapered rollers, 
each roller being held in position by a radial rod. The 
whole is carried by two caterpillar tracks, 13}in. wide, 





the general requirements and conditions. A cascade 
system of oiling is employed to all the working parts, a 
separate pump being employed. 

The jig for holding the work piece can, naturally, be 
adapted to suit widely varying circumstances, but that 
shown in the illustrations will hold two exhaust manifolds 
at one time. The castings are held by a right and left- 
hand clamping screw, operated by a hand wheel, while 
the centre flange is supported by spring-loaded plungers 


NEW EXCAVATING MACHINE 


which reduce the ground pressure to 93 cwt. per square 
foot. There is a ground clearance of 10in. which allows 
the machine to travel over bumpy surfaces or struggle 
through soft ground without getting bogged. Suddenshocks 
in travelling are absorbed by powerful springs at the 
tension ends of the tracks. 

Two main machinery shafts only are used, one carrying 
the reversing clutches and the other for the rope barrels. 
The rope barrels are operated by band clutches, which, 
in turn, are controlled by relay clutches, so that full 
power is transmitted with only a very slight effort at 
the hand levers. The barrel brake bands are in halves 
and are interchangeable with each other. The gears are 
all machine cut, and those between the engine and the 
machinery are enclosed in an oil-tight case. 

An average output for the machine in earth, loose sand, 
or gravel is 40 cubic yards per hour, while it will do 
15 cubic yards per hour in stiff clay. Its total working 
weight is 8} tons. 








A New Milling Unit. 


A NEw form of milling machine, which is being produced 
by Wm. Asquith, Ltd., of Halifax, England, is represented 
in the engravings below. This machine was specially 
devised for machining the engine faces of motor car 
engine exhaust manifolds, and is practically automatic 
in its operation. The jig which carries the work piece 
is bolted to a bed east integral with, and at right angles to, 
the main traverse bed. 

The “unit head,” which does the &ctual cutting, is 
driven by a horizontal flanged 3 B.H.P. motor, and can 
be adjusted by power along the bed, which action is 
operated by a separate 1 B.H.P. motor. The cutter 
spindle is a heavy steel forging running in bearings in a 
large diameter sleeve having 2in. of axial adjustment. 
A large graduated disc is provided for setting the cut 
correctly. The drive to the spindle is transmitted through 
gears running in oil, and speed changes are effected 
by slip-on hardened change gears. From each pair of 
gears two speeds are obtainable. The feed to the head 





clamped in position by a lever at the back of the fixture. 

The leading dimensions of the machine are as follows : 
Maximum diameter of milling cutter which the 

machine willdrive . whos, | Aegan rege Mads Pece 
Axial adjustment of milling cutter ... ... 
Length of traverse of milling unit on bed 
Number of feeds by slip-on change gears 
Number of speeds by slip-on change gears 
Rate of quick traverse to unit head... . 
Approximate net weight ... ... ...  . 

Additional speed and feed changes can be provided 
by the introduction of additional sets of slip gears. 

The machine illustrated was supplied for milling the 
flanges of exhaust manifolds at the rate of thirty com- 
ponents per hour. 


6in. 

2in. 

3ft. 

Two 

.. Two 

..- LOft. per min. 
50 cwt. 








LIFE OF ROPES ON AERIAL ROPEWAYS. 


Ropeways, Ltd., tell us that they have recently heard 
from clients of theirs in Canada—Hollinger Consolidated 
Gold Mines, Ltd.—that a rope put on to their ropeway 
about 24 years ago has just been replaced after having 
carried 2,674,500 short tons. The rope is of special 
construction, Lang’s lay, having a circumference of 4}in. 
The ropeway has a length of 3} miles, and although con- 
structed to carry only 145 tons per hour, is regularly 
carrying between 160 and 190 tons per hour. The cost 
of this rope works out at about one-tenth penny per ton 
per mile carried, calculated on the length of the ropeway. 

Another example provided is by a ropeway constructed 
and supplied to the Indian Copper Corporation, Ltd. 
On it an average of about 750,000 tons is carried on the 
ropes before they are replaced. The rope is in this instance 
3}in. circumference, Lang’s lay 6/7 construction. The 
length of the ropeway is 6 miles and the nominal capacity 
is 55 tons per hour. Calculated on the f.o.b. price of the 
rope, the cost works out at 0- 101d. per ton per mile carried. 
When all c.i.f. charges, duty into India, freight to the 
mines, all repairs, and the cost of changing ropes is taken 
into account, the price works out at 0-143d. per ton-mile 
carried. 

Both ropeways are operating for twenty hours per 
day and for about 300 days per annum. In the case of 











SPECIAL PURPOSE 


is also taken from the spindle drive and has slip gears 
to vary its ratio. 

The cycle of operations, effected by the use of electrical 
contactor gear with trip dogs, functions in such a manner 
that the head traverses rapidly to and from the cutting 
position, also between cuts, the slow milling feeds being 
operative only when actual machining is taking place. 
Immediately the slow feed is engaged, a powerful plugging 
switch cuts out the quick traverse motor. The rate of 
fast traverse in either direction is approximately 6in. 
per minute, though this is a variable factor according to 





MILLING MACHINE 


the last named, the tonnage carried during 1935 was 
336,000 tons. 

Both of these examples are Monocable ropeways con- 
structed on the ‘“‘ Roe” system, but tho rope costs are 
believed to constitute records for either Monocable or 
Bicable systems of aerial ropeways. The all-in operating 
costs, including labour and supervision, power, main- 
tenance, and repairs for these two ropeways are 6:49c. 
per ton, equals 2-17c. per ton-mile, and 34d. per ton, or 
0-55d. per ton-mile respectively. These costs are believed 
also to constitute records. 





Design of ‘‘ Normandie” and 
Elimination of Vibration.* 
By F. COQUERET and P. ROMANO. 


PrincrpaAL Design CONSIDERATIONS. 


During the period of research and construction of 
the ‘‘ Normandie,” the principal considerations were 
speed, endurance, sea-worthiness, strength, weight reduc- 
tion, stability, and the comfort of passengers. We must 
acknowledge that no special study nor any extraordinary 
provisions were made to prevent vibration. 

The problem of vibration, which, on fast liners having 
reciprocating engines, had been studied very thoroughly 
at the end of the last century, and which had been solved 
in @ very ingenious way based on the balancing of the 
engines, at the beginning of the construction of the 
‘** Normandie,” had been relegated to the background 
of the engineer’s minds, owing to the almost complete 
disappearance of reciprocating engines of any power. 
When the “ Lusitania ’’ and “‘ Mauretania ’’ came into 
service, it was found, with some surprise, that, notwith- 
standing the perfect balancing of the turbines and of the 
propellers, some vibration was apparent. This vibration 
was deemed to be of so little consequence, in comparison 
with that which would have been expected with reciprocat- 
ing engines of the same power, that no one seems to have 
thought it could in any way effect adversely the reputa- 
tion of the ships; nobody even thought of concealing 
the fact. The substitution of four-bladed propellers for 
three-bladed ones seems to have somewhat decreased the 
defect. At all events, the ‘‘ Mauretania ’’ had the most 
glorious career of any liner. Never throughout her long 
career was she criticised in this respect. Subsequently, 
on none of the French Line ships put into commission prior 
to the building of the ‘‘ Normandie ’’—liners having 
speeds slightly below that of the “‘ Mauretania,” such as 
the ‘‘ France,’’ ‘‘ Paris,’’ and ‘“‘ Ile de France ’’—was 
there found any pronounced or even noticeable vibration. 
Our attention was, therefore, not specially focussed on 
the subject. Even if it had been, in the absence of direct 
experience or previous cases on which to base our 
researches, we could not very well have taken steps to 
avoid this unpleasant contingency. Strictly speaking, 
we were aware that certain liners put into commission 
during the building of the ‘‘ Normandie ’’ had been found 
subject to somewhat troublesome vibration at the stern. 
The discretion of the Press in avoiding comment led us 
to believe that some judiciously executed strengthening 
had been sufficient to establish normal conditions. 

Be that as it may, the study and design of the hull 
form and appendages of the ‘‘ Normandie”’ were dominated 
by considerations of minimum resistance in propulsion 
and of good behaviour at sea; the propeller researches, 
similarly, were influenced by the problem of minimising 
cavitation and of obtaining the best possible efficiency. 
In so far as the stern structure was concerned, we tried 
to make it fully capable of withstanding the normal 
reactions of propelling machinery of the power selected, 
but no special provision had been incorporated with a 
view to counteracting vibration. Not only were we lacking 
in positive data which might have served as a basis for 
predicting the serious aspect which vibration might 
assume, but also in the means of ascertaining the forces 
that would come into play to generate this phenomenon. 

As soon as the first trials of the “* Normandie” had 
taken place, in May, 1935, it was realised that the after 
part of the ship, especially the upper decks, when a speed 
of 25 to 26 knots was reached, was subject to vibration 
noticeable enough to be unpleasant. In the course of 
the two or three weeks remaining between the trials 
and the first sailing, the builders were actively engaged in 
increasing the number of stanchions and in stiffening 
the decks where the vibration was most intense, 7.c., 
in the stern and in the erections above the upper decks, 
where the scantlings were lighter than in the hull itself. 
Except at a few isolated points, these modifications did 
not result in any appreciable change. They did, however, 
demonstrate the necessity for a complete investigation 
of the problem and of the various means which might be 
considered to solve it. 

The necessary researches were undertaken during 
the nine round trips which the ship made between May 
and October, 1935. A special trial trip took place between 
November 15th and 18th, 1935, for the purpose of experi- 
menting with some of the solutions under consideration, 
and also to collect data on certain points with more 
facility than could be done during a regular trip with 
passengers. After these trials, a plan of action was 
developed and put into execution without delay. 


Stupy OF THE VIBRATION PROBLEM. 


With the thought that you may be interested in our 
study of the vibration problem on the ‘‘ Normandie,” 
we will briefly describe what our studies developed 
before and during the trial; the various remedial pro- 
posals considered ; the results of tests carried out on 
several of them; the steps finally taken to correct the 
difficulty, and the results achieved. 

Vibration was present in the stern of the ship, roughly 
over a third of her length, i.e., for a distance of about 
100m. Within a zone between 100 m. and 125 m. from 
the stern, some sections of the promenade deck, of the 
main deck and of C deck, showed a degree of motion, 
registered by the Geiger apparatus, of a few tenths of 
a millimetre. On going forward a slight distance, prac- 
tically no perceptible motion of vibration could be felt. 

In the after part of the ship, the degree of motion 
became more accentuated as it was measured upwards 
and towards the stern, reaching its highest peak at the 
after ends of the decks. A maximum of 2 mm. or 3 mm. 
was registered for the greater part of the after decks 
located above B deck. It also reached a high peak in two 
transverse sections, one of which coincided roughly with 
the wing propellers, where the degree of motion was as 

t as 1-5 mm. and 2 mm. at the main deck and A and 
B decks. The other location was at the turbine-room 
hatchway near frame No. 115, where it reached 2 mm. 





* Paper presented at the International Meeting of the Society 
of Naval Architects and Marine Engineers, New York, September 
14th to 19th, 1936.—Abridged. 
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at the sun deck and about 1mm, at the promenade 
deck and C deck. Below B deck, at the stern, the degree 
of vibration was not more than a few tenths of a milli- 
metre, but there was in addition a rumbling noise, originat- 
ing at the ship’s sides, which was more disturbing than 
the vibration itself. 

The diagrams furnished by the Geiger apparatus showed 
uniformly that, as was the case with the ‘‘ Mauretania,” 
the period of vibration was equal to the time taken by 
one propeller blade to assume the same position relative 
to the hull, as the preceding one. While the magnitude 
of the motion differed with the location, it also varied 
with the time for the same given point, periods of relative 
calm alternating with more troubled periods. In every 
case the number of oscillations in a given period was 
always equal to the number of revolutions of the propellers 
multiplied by three—the number of blades. From the 
moment vibrations became manifest they did not seem 


to vary very much with increased speed. Above a certain 
speed they even appeared to have a tendency to decrease. 
The difference was not sufficiently marked within the 
limit of speeds available to allow us to infer the existence 
of a phenomenon of resonance in the hull itself or in some 
of its parts. We were definitely confronted with vibration 
originating from the motion of the propellers. 

Professor Frank M. Lewis, in the paper entitled 
‘“‘ Propeller Vibration,” which he presented before the 
American Society of Naval Architects and Marine Engi- 
neers last year, explained quite clearly that vibrations 
arising from this cause were due to periodic variations 
in the pressure of the water, put into motion by the 
revolving propellers, reacting on the surface of the hull, 
and on the surface of the propellers. The variations 
of pressure over the hull proper involve such an extended 
area that no practical way has been found to. diminish 
their effect. The only possibility is to reduce their 





From the outset of tests, these propeller reactions 
were brought into evidence in an indisputable way. The 
thrust blocks were provided with thrust-measuring gauges. 
Chiefly in the case of the lateral propellers, the thrust 
varied between fairly wide limits as evidenced by the 
range of motion of the index. In addition, the thrust- 
block bearings registered longitudinal movements which 
at the upper part reached 1-5 mm, for the wing shafts 
and 1-2mm. for the central shafts. This gave proof 
of the irregularity of distribution of the pressure of water 
on the propellers, which condition would, without any 
doubt, generate transverse stresses on the shaft bossings. 
As a matter of fact, measurements taken of the degree of 
movement in the different shaft bossings showed that the 
amplitude at the ends amounted to as much as 2mm, 
to 3mm, for the inside shaft brackets as well as for the 
outside brackets. This motion, a sure source of vibration, 
could also originate not only from the mechanical reaction 





The question arose, did these investigations made 
upon models only, really represent accurately the real 


facts, and were they to be relied upon? A ready means 
of checking their accuracy was to be offered to us. The 
Hamburg Tank, having proceeded with another set of 
tests by changing the direction of rotation of the outside 
propellers, obtained the set of diagrams shown in Fig. 3 
for the outside propellers and in Fig. 4 for the inside pro- 
pellers ; especially in the case of the former these indicated 
a definite improvement. It sufficed to give us assurance 
whether or not these conclusions were trustworthy, and 
to check by a direct trial whether or not changing the 
direction of rotation of the outside propellers would 
bring about a diminution of vibration. In order to achieve 
this result, we had only to transpose the two outside 
propellers and invert two of the poles of the motors driving 
them. This experiment was made on the November trial 
trip. 





FIG.4 


of the propeller shafts transmitting the effects of the 
reaction of the water on the propellers, but also from the 
direct reaction of the water on the area of the shaft 
brackets themselves. In fact, gauges attached to different 
parts of the surface of these brackets showed variations 
in pressure centred round an average figure. However, 
in order to draw exact conclusions, it would have been 
necessary to record simultaneously and accurately the 
value of the pressure at each point, and at each moment. 
These data would have been necessary to calculate the 
variations in the resulting stresses on an entire shaft 
bossing, and to gauge therefrom the influence they might 
have on the motion recorded. The apparatus installed 
did not permit of doing this. 


Mopet Tests AT THE HamBuRG TANK. 
With the knowledge in mind that the reactions of 





the propellers played an important part in the creation 


TRIAL FoR TESTING PROPOSED SOLUTIONS TO THE 
VIBRATION PROBLEM. 


This trip was made with the idea of testing various 
remedies proposed for the vibration problem, before we 
decided on a plan of action. We planned to test four of 
these suggestions, as follows :— 


(1) Change the direction of rotation of the outside 
propellers, while retaining the three-bladed propellers 
on all four shafts. 

(2) Add one cross cut in the superstructure above 
the promenade deck between frames 62 and 63. 

(3) Synchronise the four propellers. 

(4) Fit “‘ brake stanchions ” designed to absorb the 
vibratory energy by creating a frictional action. 


The trial trip was also useful for obtaining records of 
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the variations of pressure in various parts of the hull in 
the neighbourhood of the propellers and of the variation 
of thrust on one of the thrust blocks. 

By changing the direction of rotation of the outside 
propellers a decrease of 20 per cent. in the vibration was 
recorded, but there was no noticeable decrease in the 
motion of the thrust blocks or shaft bossings. 

The idea of adding an extra expansion joint to the 
superstructure had been arrived at after consideration 
being given to what had occurred on another vessel (not 
French Line) fitted with one of these joints. In that case, 
fairly strong vibration was felt immediately aft of the 
joint, but scarcely any forward of it. On the “ Normandie,” 
forward of frame 60 at the sun and boat decks, the vibra- 
tion was more pronounced than in the same relative area 
on the lower decks, where the degree of vibration increased 
progressively towards the stern. It could therefore be 
concluded that by cutting the boat deck near frame 60 
we would prevent the afterpart of that deck, directly 
connected with the decks below, from transmitting motion 
to its forward part as well as to the sun deck ending at 
frame 70. 

The lay-out of the ship at that section was such that 
it was easy to make an expansion joint from the promenade 
deck upwards between frames 62 and 63. A temporary 
cut was made for the November trial trip and it was 
found that on the sun and boat decks forward of the cut, 
the vibration was diminished by 60 per cent. 


ATTEMPT MADE TO SYNCHRONISE PROPELLERS. 


It was decided that the synchronisation of propellers, 
which has been mentioned many times, and particularly 
in Professor Lewis’s paper, should be tried on the 
‘“‘ Normandie.” LEither electrical means could be used, 
or, as described in his paper, a differential gear, connected 
to the speed governors of the turbines used for the 





turbo-electric propulsion, might be adopted. The latter 
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amount. In view of this, all that can be done is to cause 
an even flow of water around the propellers and to remove 
them the maximum possible distance from the hull. 
The variations of pressure on the propeller blades cause 
reactions which, in turn, are transmitted to the hull 
through the shaft bearings, thrust blocks, and engine 
beds. The effect of vibratory impulses coming from the 
propellers themselves may be counteracted to a certain 
extent by stiffening the steelwork carrying the propeller 
shafts, bearings, thrust blocks, &c. It is also possible to 
reduce the amount of these variations in pressure, as 
well as to minimise the dissymmetry of the reactions which 
are produced simultaneously on all three or four blades 
of the same propeller, which is a cause of vibration. 
This result can be achieved as in the previous case by 
altering the design of the propellers and trying, by every 
means, to make uniform the speed of the water as it 
reaches the propeller. The least that can be done is to 
minimise as much as possible the variations in this speed 
when passing from one point to another within the 
compass of the propeller. 








of vibration, and that these reactions were dependent 
above all on the distribution of the speeds of the incoming 
water on the propeller’s surface, tests with models were 
undertaken at the Hamburg Tank to ascertain these 
speeds. The results of these tests were incorporated in 
diagrams showing the curves of equal wake, the wake 
being expressed in percentage of the speed of the ship. 

The results obtained on the ship as she was built are 
shown in Fig. 1 for the outside propellers, and in Fig. 2 
for the inside propellers. The tests were made with the 
propellers fitted to the hull and in motion ; the measure- 
ments were taken in a transverse plane located on the 
model about 1 cm. ahead of the leading edge of the blades. 
A study of Fig. 1 reveals that for the outside propellers, 
across the shaft bossing, there was a radial zone of very 
strong wake rising rapidly from 40 to 90 per cent. When 
one propeller blade passed opposite the shaft bossing 
this would cause reactions very different from those to 
which the other blades were subjected, and, in con- 
sequence, would create the irregularity which produced 





vibration. 


system was selected as the one which could be installed 
in the time at our disposal. 

Three differentials were applied, each acting on the 
governor of one of three turbines, synchronising them 
with the fourth turbine. The turbine selected as guide 
was the starboard centre turbine. A stroboscopic device 

rmitted control of the amount of synchronisation 
achieved. We intended to proceed with the testing of 
different reciprocal propeller positions ; each one against 
the others. We then would have studied the effect on 
vibration of the various reciprocal positions tested. The 
propellers being three bladed, in order to achieve satis- 
factory results, their reciprocal positions would have had 
to be maintained at a rather low fraction of 120 deg. In 
fact, it was never possible to obtain synchronisation with 
enough regularity for the reciprocal position of two pro- 
pellers to remain constant for any appreciable time at less 
than about 120 deg., notwithstanding very great variations 
of admission pressure to the turbines being made by the 
governors—variations which would at times suddenly 
amount to 6 kilos. to 10 kilos. per square centimetre. 
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In addition, during the period when the synchronising 
device was working increased vibration was recorded in | 
the after part of the ship. Perhaps a better result could 
have been attained by using an electrical device or at 
least, with the system described, by synchronising not 
three turbines on the fourth, but all four from one inde- | 
pendent motor running at constant speed. The time was | 
lacking to make these tests, and we were compelled to | 
abandon synchronisation. 

The second solution tried during the November trip 
was to install friction stanchions. Each stanchion con- 
sisted of two members, connected at their extremities by 
a sleeve mechanism. These sleeve connections were 
friction-producing devices creating stress when the two 
ends were moving, one in relation to the other, under the 
influence of vibration. The two frictional surfaces 
(lignum vite and steel), each rigidly connected to separate 
members, were made to bear against each other by adjust- 
able springs. By changing the degree of compression of 
these springs, the frictional stress could be varied. We 
hoped that by correct adjustment of the various stanchions 
enough energy would be absorbed within the area where the 
vibration originated to prevent its spread, or at least to 
pass it on in a considerably dampened form, to the pas- 
senger accommodations. These stanchions were distri- 
buted over the area where vibration had its inception and 
throughout the various decks from the bottom of the ship 
to the superstructure. No noticeable improvement was 
recorded. It was found that with certain stanchions 
there was a distinct improvement in a definite area, but 
that this improvement disappeared when the stanchions 
located on the decks above or below were adjusted in 
their turn. 

Lastly, during the November trip, records were made of 
pressure variations on the hydraulic cylinders of the pres- 
sure gauges on the thrust block of the port outside motor, 
and at two points of the hull. One of these points was at 
the intersection of a line normal to the hull drawn from the 
centre of the outside port propeller. The other was about 


FIGS. 7 AND 8 


12 m. aft of the first and roughly at the same water level. 
The measurements were made with the aid of a Labarthe 
manograph photo-cathodic apparatus.T 

Figs. 5 and 6 show the records made on the thrust block. 
Fig. 5 is a reproduction of the photographic record and 
Fig. 6 is the reproduction of the four curves of Fig. 5 
placed end toend. These curves show a variation of thrust 
roughly corresponding to the replacement in position of 
one propeller blade by the next, which is the period of 
vibration measured on the ship. Figs. 7 and 8 represent 
the records made on the hull. Fig. 7 is for the forward 
point, and Fig. 8 for the second. It will be noticed in 
Fig. 7 that frequently there is a period of quiet conditions 
followed by a more troubled period, having a tendency to 
increase when the ship lists to’ port. This latter condition 
recurs at intervals of 20 to 22 seconds. At such times, 
variations of pressure of about 2 kilos. per square centi- 
metre are recorded. The settled conditions reproduced 
at the upper part of Fig. 7 represent a main period of 
1/20 second. The lower cluster shows the same period 
with superimposed oscillation of a period of 1/80 second. 
These frequencies differed widely from those found for 
vibration. From this the conclusion could apparently 
be drawn that the variations of pressure on the hull did 
not play as important a part in the phenomenon of vibra- 
tion as was formerly believed. Before coming to a definite 
conclusion, however, it would be necessary to make tests 
on a larger area of the hull and to make simultaneous 
records, giving an idea of the area affected by each system 
of variation. ; 


SYNCHRONISATION OF PROPELLERS AND USE OF BRAKE 
STancHIons FounpD UNRELIABLE. 


In summing up the conclusions drawn from the various 
tests we decided that no reliance could be placed on the 
synchronisation of propellers or on the brake stanchions 
to suppress vibration. If these two processes were to be 
successful, the result could only be achieved after very pro- 
tracted adjustments, and these we had not the time to 
undertake. 

The introduction of an expansion joint at the stern 
seemed to be advisable and was decided upon. 

Reversing of the outside propellers had shown that 
when the wake was made more uniform the vibration 


+ This apparatus is described in the Memoirs de la Société 
des Ingenieurs Civils de France (Bulletins of September and 
October, 1934). 





decreased, but it had had a very adverse effect, as was 
expected, on the handling qualities of the ship. 

On the other hand, since our belief had been confirmed 
that the propeller reactions transmitted by the thrust 
blocks and shaft bossings played a very important part, 
we decided to reinforce the shaft bossings and thrust block 
bed plates.t{ The propeller bossings could only be 
strengthened by taking down part of the plating, at least 
on one of their faces. With the co-operation of the Ham- 
burg Tank authorities, we tried to determine whether it 
would not be possible to obtain a betterment of the wake, 
at least equal to that obtained by reversing the direction 
of rotation of the propellers, by altering the shape of the 
shaft bossings, this change being limited to one side only 
and being carried out at the same time as the strengthen- 
ing. In that way a new shape was found which, while 
keeping all the propellers rotating outwards, as far as the 
wake was concerned, gave the results shown in Fig. 9 
for the outside propellers and Fig. 10 for the inside pro- 
pellers. These results appeared to be clearly superior to 


FIG.9 


those obtained before the change. At the same time, the 
Hamburg staff brought to our attention the fact that, 
with this new shape of shaft bossings the flow of water was 
quieter, a favourable result as far as vibration was con- 
cerned. Because of the new shape, a substantial increase 
in the strength of the connections between the framing and 
the bossings resulted, which contributed considerably to 
the stiffening desired. We therefore decided to adopt 
the suggestions. 

Besides strengthening the shaft bossings and _ bed- 
plates of the thrust blocks, it was decided to increase the 
longitudinal and transverse stiffness of the ship’s stern by 
adding girders and strengthening the frames and deck 
beams of the lower decks. Finally, it was decided to 
strengthen the beams and stanchions in the upper parts 
of the structure wherever it seemed necessary. 


New PropetLer DesiGN DEVELOPED. 

Besides the various points mentioned above, after the 
first crossings, we commenced the study and design of a 
new type of propeller, mainly with a view to remedying 
erosion caused by cavitation, which had made its appear- 
ance some little while after the ship had been in com- 
mission. We thought that any reduction of cavitation 
could not but bring about a reduction of vibration. In 
addition, we hoped that certain changes in the design would 
of themselves result in an improvement in that respect. 

The original propellers had three blades. We were 
aware that on the “ Mauretania ”’ and “‘ Lusitania” the 
replacement of three-bladed by four-bladed propellers 
had resulted in a reduction of vibration. It was therefore 
decided to design four-bladed propellers. In this design 
an endeavour was made to move the effective blade surfaces 
as far back as possible in order to get them working as far 
as practicable from the after edge of the shaft bossings 
and so in less disturbed water. We decided also to give 
the leading edge a progressive shape, known as “ scimitar,” 
in order to minimise the shock produced by the entrance 
of the blade in the area of strong wake. Finally, it was 
decided to reduce the number of revolutions of the pro- 
pellers and in that way raise the limit at which cavitation 
would start. 

A certain number of designs were tested in the cavitation 
tank and from these was selected that of Monsieur Mérot 
du Barré, engineer of the Compagnie Générale Trans- 
atlantique, formerly chief of the engineering department 
of the Chantier de St. Nazaire (Penhoét). There he as 
responsible for the design and trials of the propellers of 
the most important war and other vessels built by that 
shipyard. 

The generatrix of the propeller selected had a backward 
slant of 15 deg., the median line of the blade being a spiral 
inflected in the direction of rotation. The number of 
revolutions for a speed of 28 knots was brought down 
roughly from 200 to 180 per minute. This propeller, 
tested at the Hamburg cavitation tank, gave better results 
than those fitted at the beginning, not only with regard to 
cavitation itself, but in respect to efficiency. It embodied 
all the various points of design which had been deemed 
useful in suppressing vibration. 

The alterations just described, together with some 
changes made with a view to increasing the comfort of 
the tourist class passengers, were carried out between 
November, 1935, and April, 1936. 


Tria Trip Mave To CHECK ALTERATIONS. 


On April 29th, 1936, a trial trip was made in order to 
check the results attained. It was found that the degree 
of vibration did not average more than 20 per cent. of 





t The strengthening of the shaft bossings was in other respects 
necessary in order to reduce their motion which was making 
it difficult to maintain tight connections between the various 
parts of the stern tubes and water-tightness of the tail shaft 
glands. 





that formerly experienced. In many areas the motion 
was entirely eliminated. No movement greater than 1 mm. 
was to be discovered in any location within 25 m. of the 
stern, nor of } mm. at any point more than 40 m. from the 
stern. The motion of the thrust blocks was hardly notice- 
able, at least with the ordinary gauges in use. The motion 
of the shaft bossings was reduced in such a way that the 
upkeep of the connections and packing of the stern tubes 
was no longer a problem. 

Owing to an incident which occurred at the end of the 
trial trip, the two centre shafts were fitted with two of the 
three-bladed propellers previously used, and a whole 
round trip was made under these conditions. We found 
during the trip that vibration and motion in the central 
thrust block had appeared again. The vibration was not 
so strong as before, but nevertheless was very noticeable. 
One cannot draw very decided conclusions from that fact, 
however, as it must be said that the improvement of the 
wake caused by the changes made on the shaft bossings 
was clearer on the outside propellers than on the inside 


FIG.19 


ones. It is possible, therefore, that if the former pro- 
pellers had been fitted on the outside shafts the disturbance 
would have been less marked than it actually was. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


INSTRUMENT TRANSFORMERS. 


No. 81—1936. The Institution has recently issued a 
revision of B.S.S. 81, Instrument Transformers, originally 
published in 1919, and last revised in 1927. The applied 
high-voltage test is now based upon the system conditions 
(i.e., whether normally earthed at any point or not). 
An induced voltage test has been included, either in 
addition to the applied high-voltage test, or in place of 
it (e.g., when one end of a winding is to be earthed). 
The requirements as to accuracy have been tightened 
up all round. Two classes of current transformer have 
been added to meet metering requirements in which a 
maximum permissible change of ratio and phase displace- 
ment is laid down in addition to their absolute values. 
Two classes have also been included particularly suited 
to laboratory and high-class test-room work, in one of 
which the ratio error is not to exceed 0-15 per cent. 
and the phase displacement three minutes. In fixing the 
maximum permissible limits of temperature rise, an 
ambient temperature having a peak value of 40 deg. Cent. 
and a twenty-four-hour average of 35 deg. Cent. is assumed 
as in B.S.S. 171 (Power Transformers). A new require- 
ment has reference to temporary overloads. 


VULCANISED FIBRE. 


No. 216—1936. Inquirers for the British Standard 
Specification for Vulcanised Fibre have for some time past 
been informed that the specification was out of print and 
was under revision. The revised edition has now been 
published and is available as B.S.S. No. 216 Vulcanised 
Fibre (Natural Colour) for Electrical Purposes. Vulcanised 
fibre is used very largely for non-electrical purposes, but 
certain qualities are suitable also for electrical purposes. 
With the object of improving the general level of the 
quality of vulcanised fibre for electrical purposes, the 
Electrical Research Association some years ago under- 
took an investigation which resulted in the issue of a 
B.S. specification in 1926. As the result of experience 
gained in the use of that specification, it was found that 
certain of the limits were somewhat stringent and involved 
too close a selection of sheets to obtain compliance with 
the specification. A further investigation was therefore 
undertaken by the Association with the co-operation of 
manufacturers of vulcanised fibre, the result being that 
in the new specification the limits are, in general, less 
severe than in the old specification, and yet close enough 
to rule out qualities unsuitable for electrical purposes. 
The new specification is restricted to material in the form 
of sheets of not less than in. in thickness, and it is 
understood that separate specifications for very thin 
sheets and for rods and tubes will be issued later. 








Durie July last the large gold mines in the Transvaal 
treated a record high tonnage of 4,163,400 tons, from 





which was recovered 966,841 fine ounces of gold. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


India’s Steel Imports. 


According to “‘ A Survey of the Import Trade 
of India during the First Three Months of the Fiscal 
Year April Ist to June 30th, 1936,” issued by the Depart- 
ment of Overseas Trade, there was a general decline 
in the value of imports as compared with the correspond- 
ing period of 1935. It is pointed out, however, that the 
Survey covers months of comparative inactivity, as they 
fall between the import seasons. In the iron and steel 
department it is noticeable that the total imports of steel 
bars dropped from 11,559 tons to 9522 tons, the British 
share receding from 5492 tons to 4185 tons. Imports from 
Belgium dropped from 2625 tons to 2148 tons; from 
Luxemburg from 1220 tons to 577 tons; and from 
France from 1139 tons to 844 tons. The arrivals from 
xermany, however, rose to 1460 tons from 709 tons. 
The total trade in beams, channels, girders, and bridge- 
work rose from 4795 tons during April-June last year 
to 6164 tons in the corresponding period of this year, 
and this improvement is attributable to the increased 
imports from Great Britain, which rose from 2969 tons 
to 4559 tons. Belgian imports declined from 963 tons to 
357 tons. Notwithstanding severe competition from the 
local industry a slight increase took place in the imports 
of gulvanised sheets from 17,957 tons to 18,005 tons, 
although the value fell from Rs. 33 lakhs to Rs. 30 lakhs. 
British imports of galvanised sheets dropped from 16,063 
tons to 9688 tons ; but the arrivals from Belgium increased 
from 1196 tons to 4311 tons, whilst a heavy increase took 
place in imports of Japanese sheets from 653 tons to 
3841 tons. There was also a reduction in the quantities 
of sheets and plates, not galvanised nor tinned, from 9262 
tons to 7761 tons, the British share dropping from 7453 
tons to 4886 tons, whilst Belgian imports rose from 1246 
tons to 2100 tons. The Survey notices a steady expansion 
in the trade in machinery and millwork, the total imports 
of which rose from Rs. 3,27 lakhs to Rs. 3,424 lakhs. 
The British share, however, accounted for most of the 
increase. and arose largely from the heavier importations 
of boilers. Of the total number imported, valued at 
Rs. 26 lakhs, Great Britain supplied no less than Rs. 24} 
lakhs. The British makers also increased their share of the 
imports of pumping machinery, whilst the arrivals from 
Germany and the United States showed a slight decline. 


British Iron and Steel Production. 


The monthly statement issued by the British 
Iron and Steel Federation gives the production of pig iron 
in September as 650,800 tons. This compares with 
635,800 tons in August and 529,600 tons in September, 
1935, and includes 148,500 tons of hematite, 366,400 tons 
of basic, 108,100 tons of foundry, and 13,300 tons of forge 
pig iron. The output of steel ingots and castings in 
September amounted to 1,027,000 tons, against 872,700 
tons in August and 855,900 tons in September of last year. 
The September total constitutes a record for any one 
month in the history of the British steel industry. At the 
end of September 111 furnaces were in blast, two having 
been blown in during the month. The report does not 
give particulars of these, but both furnaces were put into 
operation at the works of the Stanton Ironworks Company, 
Ltd., near Nottingham. The following table gives the 
average monthly production of pig iron and steel over a 
period of years, and the output for the past four months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average 855,000 638,600 
1920-— *» - 669,500 755,600 
1929— # 632,400 803,000 
9133— 344,700 585,300 
1934— 497,400 737,500 
1935— : 535,500 820,200 
1936—June ... 644,100 965,900 
July 665,600 974,100 
August ps 635,800 872,700 
September ... 650,800 1,027,000 


The Pig Iron Market. 


The conditions which have ruled in the pig 
iron market for some weeks are not likely to alter mate- 
rially this year. Production is at a record level, but it 
is passing into immediate consumption, and consumers 
have covered as far forward and as fully as they can. 
The system of rationing established by the makers ensures 
that their customers will receive enough iron for their 
needs, but neither producers nor users can accumulate 
reserves. In these circumstances little new business is 
transacted except in the replacement of contracts which 
have been worked off. Practically all renewals are made 
up to the end of March next at the prices now current, 
and it is not expected that quotations will be raised before 
that date unless some unforeseen change occurs in the 
situation. The North-East Coast makers are giving 
preference to the needs of local users and have little iron 
to spare either for Scotland or other outside districts. 
So far as new business is concerned the market on this 
coast is practically lifeless. Inquiries on export account 
have been turned down, as the makers have no surplus 
iron. Quotations are unaltered on the basis of 75s. 
delivered Tees-side and Falkirk. The ascertained average 
price for No. 3 Cleveland pig iron for the September 
quarter was 62s. 0-19d., compared with 61s. 3-40d. for 
the June quarter. On these figures blast-furnace wages 
will be raised to 12 per cent. above the standard. Although 
the position is probably rather less stringent in the 
Midlands, the light stocks at the furnaces are gradually 
being reduced as the demand is in excess of the production. 
Consumers’ requirements appear to be expanding, but 
the makers are taking great care to limit their forward 
commitments and are rationing their deliveries. Some 
of the Northamptonshire furnaces have sold their output 
as far forward as they care to undertake and are prac- 
tically out of the market. The position as regards Derby- 
shire iron is not so tight, but there is not much to spare 


to meet new commitments. In Lancashire the quantities 
of foundry iron passing into consumption have a tendency 
to expand, and lately there has been a fair number of 
transactions in the renewal of contracts. In Scotland, also, 
there has been a steady demand which has absorbed the 
current make plus a good tonnage of imported iron, 
In the hematite market the scarcity is not so acute as in 
the case of foundry descriptions, and a small and spasmodic 
export business in East Coast material continues to take 
place. Large tonnages are going to the steel works in 
the Midlands and the Sheffield district. The quotation for 
ferro-manganese has been increased by 10s. to £12 5s. or 
£11 15s., less allowances to members of the rebate scheme. 


The North-East Coast and Yorkshire. 


All the steel works in this district are concen- 
trating more upon keeping delivery dates than upon 
seeking new business; but in spite of their efforts some 
departments are getting badly in arrears. The works 
producing semi-finished products are particularly hard 
pressed to meet their obligations, and notwithstanding 
that the available plant is operating at capacity and 
that there has been some increase in production, it has 
been found necessary to arrange for the importation of 
between 50,000 and 60,000 tons of Continental semis 
for delivery during the fourth quarter in addition to the 
normal Continental quota. This should materially assist 
to relax the pressure upon the British producers, and, 
at the same time, should relieve the anxieties of consumers 
who were becoming perturbed at the possibility of a 
shortage in November and December. The structural 
engineering firms also find it difficult to obtain deliveries 
as rapidly as they require, and in some instances complain 
of work being held up. The position, however, appears 
rather better than a few weeks ago. All the plate mills 
are busy and it is not unusual for ten weeks to be 
asked for the execution of an order. The improvement 
in the position of the shipyards on this coast has 
strengthened the demand for plates and sections, and the 
manufacturers have sufficient orders on their books to 
keep them busy for months to come. Whilst the home 
trade in sheets is absorbing heavy tonnages of thick 
and medium gauges, the recent price increases seem to 
have checked export business, and the works making the 
lighter sheets would like to obtain more orders. In the 
Sheffield district the chief feature is the huge production 
of basic billets. The demand for this material seems 
insatiable, and the whoie output is passing immediately 
into consumption. Recently there has been an expansion 
in users’ requirements of acid carbon billets which for a 
time had been in rather quiet demand. A steady business 
has been transacted in high-speed steels, and in the 
stainless steel department active conditions rule. The 
re-rollers in the Sheffield district are operating at capacity 
and seem chiefly concerned with securing supplies of raw 
materials. The export price of small steel bars (under 
3in.) and small flats (under 5in.) has been raised to 
£8 2s. 6d. f.o.b.; but for shipments from Newport the 
quotation is £7 15s. f.o.b. These small sizes are less 
rigorously controlled than the larger, and previous to the 
movement prices ranged from £7 10s. to £7 15s. f.o.b. 


The Midlands and South Wales. 


All branches of the Midland iron and steel trades 
are actively engaged and the quarterly meeting held on 
October 8th provided no unexpected changes. Although 
there was a large attendance of Midland manufacturers 
and consumers, little business was transacted, simply 
because most of the makers were not in a position to 
accept new contracts for the dates required. The price 
of No. 3 and No. 4 bars was raised 10s. to £9 7s. 6d. and 
£9 17s. 6d. respectively. This class of iron was put on 
the market to meet the competition of cheap Belgian 
material, and has been very effective for this purpose. 
The increase in the price will be followed by a rise in the 
quotation for the Belgian iron, but for weeks past little 
of this material has been offering on the British market. 
The quotations for the better quality iron bars have not 
been altered. The position has considerably improved 
at the bar iron works in recent months, and although 
the demand for Crown quality still leaves something to 
be desired, the demand for the higher grades has been 
on a good scale, particularly for marked bars. The only 
check upon business in steel at present is the inability 
of the makers to accept fresh business. The heavy steel 
works are committed for weeks to come and are struggling 
to meet their customers’ requirements as regards delivery. 
This is particularly noticeable in the case of joists, plates 
and sections, of which heavy tonnages are passing into 
consumption. The new business transacted recently 
has been largely confined to forward deliveries, in some 
cases contracts having been entered into for as far ahead 
as next May. Most of the makers, however, limit their 
commitments to delivery over the next six months. The 
re-rolling industry has seldom been so well occupied, and 
there are few plants not working at capacity. The sheet 
trade is actively employed, and a feature of the market 
is the demand for high quality sheets. Colliery require- 
ments are on a moderate scale, and the only transactions 
reported are for immediate delivery. There has been no 
change in prices, light arches being quoted at £8 17s. 6d. 
and heavy at £9 2s. 6d., including fish-plates, bolts, and 
nuts. Business in bright drawn steel has been rather 
quiet at the new prices of £14 5s. basis for ordinary 
quality, and £16 2s. 6d. basis for free cutting steel. All 
departments of the South Wales steel industry are well 
engaged. There is a strong and, to some extent, unsatisfied 
demand for billets, and the works producing sheet and 
tin-plate bars are carrying heavy order books. The export 
demand for tin-plates has been fairly well maintained, and 
the home market for this material shows a tendency to 
expand. Some works, however, complain that specifica- 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Current Business. 


An order for two turbo-generators with a 
capacity of 18,750 kW at 1500 r.p.m. has been placed 
with C. A. Parsons and Co., Ltd., Newcastle-upon-Tyne, 
by the Broken Hill Proprietary Iron and Steel Works, of 
New South Wales. Orders for explosives have led to 
the reopening by Nobel’s Explosives Company, Ltd., 
of their works at Linlithgow, which are to be reconstructed 
and extended. These works had been closed for some 
months as a result of the company’s decision to centralise 
operations at Ardeer. It is announced that the business 
of Thomas L. Hale (Tipton), Ltd., malleable iron castings 
specialists, will be taken over by a new company under 
the name of Hale and Hale (Tipton), Ltd. Andrew Weir 
and Co. have ordered a cargo steamer of 9000 tons d.w. 
from John Redhead and Sons, Ltd., South Shields. Steel 
hull castings for the sister ship to the “‘ Queen Mary ” 
will be supplied by William Beardmore and Co., Ltd., 
Glasgow. Plans for works extensions by Bryan Donkin 
and Co., Ltd., engineers, in Derby-road, and in Clayton- 
street for R. Hyde and Sons, Ltd., iron and steel founders, 
have been approved by the Chesterfield Town Council. 
The steel bar rolling mill at the Llanelly Works of Richard 
Thomas and Co., Ltd., is to be extended in conjunction 
with other developments which are taking place with the 
object of increasing production. The foundry adjoining 
the works will be closed and the workers transferred to 
another of the company’s foundries. Hunter, Young 
and Co. have acquired a factory at Bescot Crescent, 
Walsall, for the production of metal printing machines 
and press tools, and pressed metal goods. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—South African Railways 
and Harbours: one inverted type hydraulic accumulator 
(Johannesburg, November 2nd); Pretoria, Public Works 
Department: laundry machinery, electric motor for 
Queenstown Mental Hospital, Cape Province, air-con- 
ditioning plant (November 6th). Australia, Townsville 
City Council: 2500 kW geared turbo-alternator (Towns- 
ville, December 17th). 


Copper and Tin. 


The market for electrolytic copper has shown 
considerable strength during the week, and in spite of 
the producers’ efforts to restrain the advancing tendency 
of prices, quotations have moved slightly upwards. This 
has been partly due to fluctuations of the sterling-dollar 
exchange, but the market is gradually coming round to 
the view that the producers’ hands will be forced and 
that higher prices will rule during the next month or two. 
In September consumption in the United States expanded 
to an unexpected extent, and is estimated to have reached 
a figure of about 70.000 short tons. Buying by American 
users has been on an active scale, and although the 
domestic price is still retained at 9-75c., there has been 
fresh talk of the quotation being raised or an increase 
made in the production quotas. The statistical position 
of the metal is sound, and the world’s stocks, which are 
in the neighbourhood of 400,000 tons, are no more than 
sufficient to provide a normal margin of safety. The 
outlook for the metal has been further improved by the 
currency devaluation which has been going on in Europe, 
and it is anticipated that one result will be a considerable 
expansion in Continental requirements. In the London 
standard market the quotation advanced to nearly £41 
and reached the highest point touched since 1932. There 
has been a fair amount of buying, but little inclination 
has been shown by operators to make bear sales and 
holders are in no hurry to part with their metal.... 
Price fluctuations in the tin market have been restricted 
to narrow movements. The situation, in fact, has not 
materially altered during the past few weeks. The most 
noticeable feature of the market has been the tightness 
in the prompt position, which has had the effect of keeping 
the backwardation around £3. The industrial demand 
has been’ lethargic, and neither in the United States 
nor on the Continent has much interest been shown in 
the metal. Speculation has been quiet, and it is unlikely 
that operations of this character will be entered into 
until negotiations between the International Tin Com- 
mittee and the Siamese producers have been concluded. 


The Lead Market. 


The slightly easier tone which developed in 
the market at the end of last week was followed by a 
sharp burst of buying from consumers as a result of 
which prices showed renewed strength. So far the usual 
seasonal decline in the demand for lead materials used 
by the building trades has not made itself apparent, and 
the request for these products, particularly for lead pipes 
and sheets, has been maintained at a high rate. Fears 
appear to have been entertained lately that some of the 
buying has been of a speculative character, and that as 
a result of profit taking price fluctuations may be expected. 
If the present demand is maintained, however, the metal 
put on the market should be absorbed without having 
much effect upon quotations. Practically all the lead 
reaching this country is sold before its arrival, and 
although most consumers have covered their requirements 
for some time ahead those who need supplementary parcels 
do not find it easy to obtain metal except from ware- 
house. So far the devaluation of the franc and other 
Continental currencies has not been followed by improved 
buying on the part of Continental users, but nevertheless 
the market seems convinced that a considerable expansion 
in the demand from that quarter will soon make itself 
felt. It is perhaps as well that this movement has been 


delayed, since increased buying now would probably 
create a stringency in the market. According to American 
figures the world production of lead in August, omitting 
Italy and Spain, amounted to 136,314 tons, compared 











tions have nat reached them quite so freely of late, 


with 138,535 tons in July. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers: joists, 22s. 6d. ; 
PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— Sm... <a. a. 
Hematite Mixed Nos.*.. 4 5 0.. 314 6 
No. 1 ee eee ie, ae ka Me 315 0 
Cleveland— (D/d Teesside Area) 
No. 1 me ho oe 
No. 3 G.M.B... i ee 
No.4 Forge .. .. =o 
Basic (Less 5/~ sine 2 3G 8 .. 
MipLaNnDs-— 
Staffs — (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0.. .. 
”» » Forge Si-O x 
Basic (Less 5/— rebate).. 315 0... 
Northampton— 
Bountiey Neo..3.... .. 317 6... 
DOM as sche es BIS 6... - 
Derbyshire— 
No.3 Foundry .. .. 40 0.. 
RG ee a ae 
ScoTLanpD— 
Hematite, f.o.t. furnaces* 4 5 6 
No. 1 Foundry, ditto .. 4 1 6.. 
No. 3 Foundry, ditto ae Os: 
Basic, d/d (Less 5/— rebate) 3 15 0 - 
N.W. Coast— (4 5 6d/d Glasgow 
Hematite Mixed Nos.* {411 0 ,, Sheffield 
417 0O ,, Birmingham 
* Less 5/— rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. AND YORKS.— fs. & 4 a. ¢. 
Crown Bars an ae @ .. 10 0 0 
Best Bars ae Mea ae Oe os 10 12 6 
MripLanps— 
Crown Bars .. 3180 20 0). 10 0 0 
Marked Bars (Staffs. i. 8 O@ 8. 12 10 0 
No. 3 quality Cre. See 
No. 4 quality Sena Cee - 
ScoTLanp— 
Crown Bars .. .. .. 10 10 10 0 0 
et Sets. 35 Gece) Ql 10 12 6 
N.E. Coast— 
Common Bars er ee 10 0 0 
Best Bars Se), an yee NY Rs 10 12 6 
Double Best Bars it 0 ©... 1110 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars f.o.q. .. 1017 6.. 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
= s. d. £ s. d. 
Angles oe Sa a a *8 0 0 
ea ob | aa na) .wit a Se Oe *9 0 0 
Joists 910 0. “s: 6 8 
Channels. . : ere a Ss 3 *8 5 0 
Rounds, 3in.andup .. 10 2 6. *9 0 0 
%» under 3in. so) aN, Bi. 8 2 6 
Flats Fae Paes ee MBs, 8 2 6 
Plates, jin. (basis) .. 912 6. 8 5 O 
” SRS sos om  : aa 78 10 0 
= fin. .. a, Lege eB 7815 0 
* jin. . a ok ee 79 0 0 
Un. # to fin. inel. mR Oy Gx 910 0 
NortuH-East Coast— 2 eS £ s. d. 
ee AA, LS ee oe “Se 9 
eee ee ee 3: 8° 0 
Joists he ee *% 0 0 
Channels. , oS Ox *8 5 0 
Rounds, gin. ends up 10 00. *9 0 0 
~ under 3in. ae a 8 2 6 
Plates, #in. (basis) 22-8... 8 5 O 
~ fin. .. 9 12. 6.. 78 10 0 
o” fin. .. 017: @. 78 15 0 
ok. | hoe 10 26>. 19 0 0 
Un. ~ to tin. incl. 915 0. 910 0 
Boiler Plates, jin. es he 817 6 
MIDLANDS, AND LEEDS AND DistTRicT— 
£ ..d. B; @...d 
ae a SN Te Le ree Bs *8'.0: 8 
SOBs. eB ee en Oe *9 0 0 
ee ee ee ee ae S 38 
een a: ae ee. 3S § 0 
Rounds, 3in.andup .. 10 0 0. *9 0 0 
2 under 3in. ee. ee oe ee 8 2 6 
Flats, 5in. and under S 710. 8 2 6 
Plates, #in. (basis) 910 0. 8 5 0 
ee OI 915 0. +8 10 0 
na BS cae o>. 2 sal AO De 8 15 O 
me fin. . SS tee ae iene 19 10 O 
Un. ¥ to fin. teal 915 0. 9 0 @ 
Boiler Plates, jin. wie Os Sit 8 





TSouth Africa 5s. 6d. higher. 


STEEL (continued). 


and Foreign Markets 2s. 


Home. Export. 
GLascow AND District 2 ac as. a. 
Ee Pee ES. AS eR emia *8 0 0 
MOONS ss. as Lok ee ee es *9 0 O 
ONE a5. 21 cla ea ee as *8 0 0 
Channels.. .. . 5 us RA ss Pate *8 5 0 
Rounds, 3in.andup .. 10 0 0.. .. *9 0 0 
a under 3in. A AP Bi er tes 8 2 6 
Flats, 5in. and under .. 9 7 0... .. Ss 2 «¢ 
Plates, fin: (temia) «2 20° 7 6... 78 5 0 
frin. . ek lg ee nee 8 10 O 
* SE cies a le 78 15 O 
” fein. . « 93h ae t9 0 0 
Un. 4 to fin. iat ‘. |) Bae S 910 0 
Boiler Plates... <2. .«. @371,6 817 6 
SoutH WaLes AREA- ae Ne $ is. d. 
ESE A ee *$ .0 0 
BGs) canceaw’ lan fae *9 0 0 
PONG calc. Serre BRS *8 0 0 
Chanelle.) leric eth B46 *§ 5 0 
Rounds, 3in.andup .. 10 0 0 *9 0 0 
Pe under 3in. Ligh, A here 8 2 6 
Flats, 5in. and under .. 9 7 0. 8 2 6 
Plates, jin. (basis) 4; AAO @ <; 16. B® 
oe ABBR Eres! ot a DAB Oe 78 10 0 
Re ne. US ea Or 78 15 0 
fein. . SN a Oe Sale ae 9 0 0 
Un. ¥ to fin. sak Sa OE Se are 910 0 
IRELAND—F.0.Q. BeLFast Rest or IRELAND. 
£sd Sa a, 
Ee ee ee hee ee ia, Se i a 
Tees. . os se as << Bn. ar 10 7 6 
Joists = i eae 915 0O 
Channels. . 9.30 iO, ia) <e 912 6 
Rounds, 3in. and up Me So ae 10 7 6 
~ under 3in. SB uger ey. 8 & 0 
Plates, jin. (basis) o.32 +4 .. +915 0 
a6, RBs Cais ot “eee! Weer 710 0 0 
Batic las . eee ee be T10 5 O 
eee 2 eFOhertse~ +10 10 0 
1. fy to fin. inet. Ome rere 3 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. 5 acd gs. d, 
14-G. to 20-G., d/d vat RERUN sce 10 5 0 
21-G. to 24-G., d/d en: ee Oe 10 10 0 
25-G. to 27-G., d/d 3 33..4... ll 5 0 


The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G.— 


Home. £ s. d. 
4-ton lots and up 14 0 0 
2-ton to 4-ton lots . . 14 7 6 


Under 2 tons eee ee 

Export: India, £12 7s. 6d. to £13 2s. 6d. c.i.t.; South 
Africa, £12 10s. 0d. f.o.b. plus 3 p.c. invoice value ; 
Rhodesia, £12 17s. 6d. f.o.b.; Irish Free State, 
£14 Os. Od. f.0.q.; General, £12 10s. Od. f.0.b. 

Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £6 0s. 0d. 


Billets. £ s. d. 
Basic, (0-33% to 0-41% C.) ae fer ae 
» Medium (0- 42% to 0-60% C. i 715 0 
» Hard (0-61% to 0-85% C.) 8 5 0 
” »  (0-86% to 0- 999% 0.) .... $46.2 
9 o (2% C. rem up) ie 8,40 
Soft (up to 0- 25%, C.), 500 tons ar up 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. -- 8:0 
» Light, f.o.t... Fe 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/14 per Ib. 
Ferro Tungsten - 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to 6p.c.carbon £2110 0 7/- 
om = 6 p.c. to 8 p.c... £21 0 0 7/- 
” ” 8 p.c. to 10 p.c. £21 0 0 7/- 
” ” Specially Refined .. 
a ” Max. 2p.c.carbon £33 10 0 11/- 
” ” » lp.c.carbon £36 5 0 11/- 
- a » 0-50p.c.carbon £37 5 0 12/- 
» carbon-free .. 9$d. per lb. 
Metallic Chenniim 2/5 per Ib. 


£11 15 0 home 
£12 10 Oscale 5/— p.u. 


Ferro Manganese (loose), 716 p.c. 
» Silicon, 45 p.c. to 50 p.c. 


— “ 75 p.c. £17 17 6 scale 6/- p.u. 
» Vanadium 12/8 per lb. 
»  Molybdenum.. 4/6 per Ib. 

Titanium (carbon free) 9d. per Ib. 


£200 to £205 


Nickel (per ton) 
6/- to 6/1 per lb. 


Cobalt 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, Australia and New Zealand, 5s. 


per ton must be added. 


NON-FERROUS METALS. 


Official Prices, October 14th. 


CorpPprr— 
Cash .. £40 18 9tof4l O O 
Three months .. £40 18 9tof4l O O 
Electrolytic £45 5 Oto £45 15 O 


Best Selected Ingots, d/d Bir- 


mingham £45 10 0 


Sheets, Hot Rolled £72 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. lId. ld. 
»  Brazed (basis) ld. 11d. 
Brass-—— 
Ingots, 70/30,d/d Birmingham £33 0 Oto £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 10d. 10d. 
»  Brazed.. 12d. 12d. 
Tin— 
Cash .. . £200 0 Oto £200 5 O 
Three months .. . £198 5 Oto £198 10 0 
LEaD.. £18 5 Oto £18 3 
SPELTER £14 3 9to £14 10 O 


Aluminium Ingots (British) . . £100 to £105 


FUELS. 


SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)— Navigation Unscreened 15/- to 15/6 
Hamilton Ell 16/— to 16/6 
Splints See re en er ae 

AYRSIUIRE 
(f.0.b. Ports)—Steam 15/6 

FIresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . . ae 15/- 
Unscreened Wavigniion 14/— to 15/- 
LoTHIANS— 
(f.0.b. Leith}—Hartley Prime 14/6 to 14/9 
Secondary Steam .. 14/- 
ENGLAND. 
YORKSHIRE, MANCHESTER 
B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 19/— to 24/- 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best ~ 16/— to 16/6 
» Second. ; orn eae Mee 
ae Best Small . 13/- 
Unscreened 14/6 to 15/6 

DurRHAM— 

Best Gas. . 14/8 to 15/- 
Foundry Coke 24/6 to 26/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch 27/6 to 29/6 - 
South Yorkshire Best .. . 24/- to 30/- - 
Seconds .. . 21/- to 22/- 

CaRrpDIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large . . Pee ole 19/6 
Best Seconds at eC er 
Best Dry Large «gas 18/6 
Ordinaries 18/3 to 18/6 


13/6 to 14/6 
13/— to 13/6 
25/— to 27/- 


Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 


Foundry Coke 30/— to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 22/- 
Swansea— 
Anthracite Coals : 

Best Large . 36/— to 40/- 
Machine-made Cobble. . +e +e 41/— to 48/6 
Nuts Lit US. Pee oc eh be a a 
Beans .. 25/— to 35/- 
Peas 19/— to 23/6 


Rubbly Culm. . 11/6 to 12/- 


Steam Coals : 


Large Ordinary 18/— to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Per Gallon. 
343d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 deiavinid 
Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Removal of Trade Restrictions. 


THE suppression of import quotas on a large 
number of products and a lowering of duties correspond- 
ing to rather more than one-half of the franc devaluation 
constitute a gesture that may have happy consequences 
if it traces a path through a maze of negotiations that 
appear to be an inevitable preliminary to a successful 
issue. Except for some machines and a few other manu- 
factured products the quotas removed apply to raw 
materials which must be cheapened as a set-off against 
higher production costs arising out of labour reforms and 
the franc devaluation. There is a threat of a further 
lowering of tariffs if it be found necessary to do so as a 
check upon an unwarranted advance in selling prices. 
This partial removal of trade restrictions is an inevitable 
consequence of the new internal economic policy, but 
it is also part of a general trade policy that was attempted 
by the previous Government which hoped to develop 
imports by a suppression of quotas mainly for fiscal 
reasons. The increased revenue from import duties was 
intended to help to balance the country’s finances. The 
attempt was abandoned under pressure of industrial 
interests that refused to entertain a removal of quotas 
unless they were replaced by higher import duties, which, 
moreover, would not save them from dumping from 
countries according subsidies for exported goods. Quotas 
were originally initiated as a temporary measure against 
countries with devaluated currencies, and they were 
to be removed when currencies were stabilised. The 
franc devaluation therefore should logically bring the 
quota system to an end. It has long extended to beyond 
its original purpose, and the suppression of quotas, 
coupled with a lowering of tariffs is regarded with alarm 
by industries that do not depend upon exports. The 
pressure exerted on the previous Government will con- 
tinue, with the difference that the Socialist Government 
is more susceptible to pressure from labour, whose wage 
values must not be lowered by a rise in living costs, which 
can only be avoided by cheapening raw materials and 
indispensable imported products. Nevertheless, industrial 
interests will have to be considered in future negotiations, 
and the claim for reciprocity will offer an excuse for keen 
bargaining, while other countries are committed to 
commercial agreements, beginning with the Ottawa 
Convention, that will involve a rearrangement of the 
existing state of things before there can be a return to 
free international exchanges. These difficulties must be 
faced to avoid possible disillusionment, but there will be 
greater facilities for trade between France and Great 
Britain, which latter country is a guarantor of the franc 
devaluation and has linked it up with an undertaking to 
co-operate in preparing a plan for the removal of trade 
restrictions. Its extension eventually to all Continental | 
countries, which are desperately anxious to participate | 
in a trade recovery, offers a better prospect than could 
have been entertained until now of a general economic | 
revival. 


Arbitration. 
The Devaluation Bill provides that wages dis- 

putes must be submitted to arbitration before men can 
resort to strikes, and while the unions have always pre- 
ferred strikes to arbitration they are now strongly in 
favour of this means of settlement. The change of front 
has not put an end to strikes, which continue to disturb 
the metallurgical industries and have been holding up 
canal and river traffic for nearly a month; but the men 
have discovered advantages in arbitration which almost 
invariably settles disputes by compromise. They always 
gain something by arbitration, and this encourages them 
to put in fresh claims. This is not the only reason why 
employers find it necessary to object to compulsory 
arbitration. They do not believe that it offers a guarantee 
of fairness. Arbitrators are appointed by the Government, 
and may be the Prefect of a Department or a member of 
the Government, and in the present state of affairs 
employers may be excused for suspecting that arbitrators 
are not entirely without bias in favour of the men. Awards 
so far made are not calculated to remove that impression. 
Finding themselves confronted with “‘ stay in”’ strikes, 
which are still tolerated notwithstanding their illegality 
and compulsory arbitration in which they have no con- 
fidence, employers are in an impossible situation, but their 
Confederation is now so powerfully organised that they 
will continue to strengthen the authority they recovered 
when the recent Lille strike was settled. 





Shipping and Ports. 

A fall in the tonnage of idle shipping at French 
ports continues to reveal a steadily improving activity 
in the industry. At the beginning of September last 
233 ships were laid up, a reduction of 56 on the figure 
of six weeks previously. The tonnage was 345,112, a 
diminution of 48,894 tons. Passenger ships returning to 
service totalled 18,640 tons, and cargo ships 27,070 tons. 
The Compagnie Générale Transatlantique recently pur- 
chased in Holland a 10,170-ton British-built liner which 
will start from Saint-Nazaire early in December on 
service to Central America. The ship, renamed the 
‘** Bretagne,”’ has two Curtiss geared turbines developing 
5600 H.P. At thefast meeting of the Union des Chambres 
de Commerce Maritime et des Ports Frangais, satisfaction 
was expressed at the prospect of freights increasing in 
consequence of the removal of quotas and reduction of 
import duties on raw materials which the Union hoped 
would be extended to all products necessary for a lowering 
of production costs; but there seems to be little reason 
to hope for an improvement in coal shipments from 
Great Britain until the Governments of Great Britain 
and France are able to work out their plan for better 
trade. The Union of Maritime Chambers of Commerce 
was informed that the new credits for public works would 
permit of all harbour extensions and improvements now 
in hand being carried through. The building of the new 
construction dock by the Chantiers de la Loire is making 
good progress. The second 35,000-ton battleship to be 
named the ‘‘ Jean-Bart ” will be put down there at the 
end of the year. The old battleship ‘‘ Jean-Bart,’’ which 
is used as a training ship, will be given a new name. 





British Patent Specifications. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When the abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











CONDENSERS AND FEED-WATER HEATERS. 


453,186. March 6th, 1935.—EcoNomIsERS OF FEED-WATER 
Heaters, J. N. D. Heenan, Little Abbots, Hyde-lane, 
Hemel Hempstead, Herts. 

The essence of this invention lies in the fact that the 
gills on the water tu are approximately rectangular 
in end section and are so arranged that they abut one another 
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and thus form continuous, not tortuous, passages for the hot 
gases. It is explained that in this way a high speed of the 
gases is attained with a correspondingly high rate of heat 
transfer. It is stipulated that the hydraulic mean radius of 
the passages should be of the order of 0-3 square inch or above. 
The drawing shows such an economiser with three nests of 


tubes arranged horizontally and connected in series.—Septem- 
ber 7th, 1936. 








AERONAUTICS. 


452,841. April 6th, 1936.—ScrEw PROPELLERS FOR AIRCRAFT, 
R. Rhodius, Waller Heerstrasse 42, Bremen, Germany. 

If only a little water finds its way beneath the metal covering 

of the edge of a propeller blade this is sufficient, in the case of high- 





speed aircraft engines, to produce vibrations of the masses. It | 


has now been found that this disadvantage may be eliminated 
entirely and permanently by inserting a thin, permanently 
elastic packing impermeable to water, for example, a thin 
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rubber sheet of about 0-5 mm. to 1 mm. in thickness, between 
the metal covering of the edge and the surface of the wooden 
propeller blade. The result is surprising. Since the thin rubber 
remains elastic permanently or at least long enough for practical 
purposes and is pressed into all the unevennesses, the packing is 
sufficient. Propellers made in this way remain balanced for 
the whole of their life. The drawing is self-explanatory.— August 
31st, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


452,845. December 24th, 1934.—MULTI!I-PISTON-FLOW-THROUGH 
Meters, Frantisek Hejduk, 11, Jecné-street, Prague, II, 
Czechoslovakia; and Jan Neumann, 13, E. Peskové- 
street, Prague, XVI, Czechoslovakia. 

This is a meter for the accurate measurement of liquids of 
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small viscosity and aims at eliminating the effects of wear on 
the parts. It comprises four radial cylinders. The pistons are 
connected together in pairs by slotted links in which two crank 
rollers A A work. The: crank also operates the shaft B of the 


| 
| 
| 





counting mechanism. The peculiarity of the meter lies in the 
fact that the length of stroke is definitely fixed regardless of the 
wear of the parts. This is effected by the two stops C and D. 
C is a fixed ring through which the liquid passes on its way into 
and out of the cylinder. It is set to stop the piston at the end 
of the required stroke, and the wire-drawing effect at the end of 
the stroke hydraulically cushions the blow. At the same time, 
oe spring stop D assists in the cushioning. August 
4th, 1936. 


CRANES AND CONVEYORS. 


452,823. October 29th, 1935.—Brext Conveyors, T. G. Nyborg, 
The Mining Engineering Company, Ltd., Meco Works, 
Worcester. 

The object aimed at in this conveyor is to reduce the height 
of its component parts to a minimum, so that it can be readily 

“ flitted ” in a narrow coal seam. The main frame takes the 
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form of an inverted trough A, which stands on feet B and 
protects the return run of the belt supported on the rollers C. 
The top rollers D are carried by another frame E which is con- 
nected with the main frame by lugs F and pins G. A certain 
degree of flexibility is provided in a vertical plane, but the 
several sections of the conveyor are held rigid horizontally.— 
August 31st, 1936. 


LIGHTING AND HEATING. 


452,822. October 29th, 1935.—DiscuarcEe Tupes ror LuMIn- 
ous Siens, Neolumen Société Coopérative, 28, Coupure, 
Ghent, Belgium. 

This is a scheme for simulating handwriting by means of neon 
tubes without the necessity for having a large number of 
separate transformers and switches. The neon tube A is shown 
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straight in the diagram, but may be of any configuration. It 
has two principal electrodes B and C and several intermediate 
electrodes DDD. These electrodes are successively put in 
circuit by the rotary switch E, so that lengths of the tube are 
successively illuminated and finally the whole length of the tube. 
—August 31st, 1936. 


WELDING. 


452,670. April Ist, 1935.—E.Lectrric Arc WeLpINe, H. M. 
Henderson, 7, Cliff-gardens, Scunthorpe, Lincolnshire. 
This welder works on the principle of protecting the are and 
the work from contact with the atmosphere. The electrode A is 
fed to the work by the motor B through a loosely fitting sheath C 
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of carbon mixed with fluxing material. The sheath is burned 
and fused away, but much more slowly than the electrode, so 
it is fed forward by the screw D and hand wheel E, or by an 
automatic gear. Fluxing powder or gas may be fed into the 
annulus between the rod and the sheath through the branch F. 
August 27th, 1936. 


METALLURGY. 


452,832. January 3lst, 1936.—A Process ror EXTRACTING 
Precious METaLts FROM Poor Orgs, Les Mines Reunies, 
Société Anonyme, and H. B. Buttgenbach, 22, Avenue 
Marnix, Brussels, Belgium. 

This is a process for extracting precious metals, and incidentally 
the baser ones, from lean ores, and is said to be commercially 
applicable to ores containing as little as 1 gramme of gold per ton. 
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lt is noteworthy that it does not require very fine grinding. In 
the drawing, A is a mill in which the ore is ground coarsely, so 
that it will pass through a 20-mesh sieve. From the mill the 
ore is delivered by a conduit B to the dissolution vats C, where 
it is treated by a hypochlorite solution, preferably in presence 
of oxygen in the form of air, pressure fed from a pipe D and 
blown into the solution at E. From the vats C the solution is 
sent through the pipe F into the towers G, which contain charcoal 
or other reducing agent adapted to retain the precious metals. 
The spent solution flows through the pipe H into the electrolysis 
vat J, where it is regenerated. It is then sucked by the pump K 
and driven back through the pipe L into the dissolution vats C. 
Starting, for example, from tailings resulting from the treatment 
by flotation of a gold-containing mispickel, the chemical 
reactions are as follows :—In the vats C, where the material is 
treated with hypochlorite or with chlorites, chlorates or the 
corresponding acids: x (Au, Fe, As, 8)+y (HO Cl or HO, Cl) 
——>Au Cl, + Fe Cls, As, Cl; +SO 3. The solution containing gold 
chloride is led to the towers C, where the gold chloride in contact 
with charcoal is reduced :—4 Au Cl,+6 H,O+3 C=12 H Cl 
+2 Aug+3CO,. The platinum, iridium, palladium, and other 
metals react in the same manner as gold and are deposited on 
the charcoal. The chlorides of copper, nickel, selenium, molyb- 
denum, vanadium, &c., arejglso reduced by the charcoal, but to 
_. & lesser degree, and these metals remain in the state of lower 
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chlorides ; most of these chlorides, being soluble, remain in 
solution. From the towers G the solution flows into the vat J, 
where it is subjected to electrolysis with the following results : 
Firstly, regeneration of the hypochlorite by anodic oxidation ; 
secondly, separation of the non-ferrous metals contained in the 
solution in the form of lower chlorides and eventually precipi- 
tated in the metallic state according to the reaction M CI=M 
+Cl, in which M designates any of the non-ferrous metals in 
question; thirdly, formation of chlorites and chlorates by 
secondary reaction such as 6 Cl'+ 6 Na OH——>NaCl0,+ 5 NaCl 
+3H,O. These chlorites and chlorates may be left in solution, 
as they have on the ore a dissolving action analogous to that of 
hypochlorite. After its regeneration the solution is tested for 
hydrogen ion concentration and after adjustment of the pH, if 
necessary, may be directly returned to the dissolution vats C in 
order to be used for the treatment of fresh charges of: material. 
From the apparatus are withdrawn :—(a) From the towers G 
the precious metals that deposited on the charcoal ; (6b) from 
the vat J the non-ferrous metals that are found in the cathode 
slime ; (c) from the vats C the compounds of silica which formed 
the gangue of the ore ; these compounds are not dissolved and 
they are evacuated as tailings through the pipes M. The iron, 
aluminium, and the other metals of the same group remain in 
solution.—August 31st, 1936. 


MISCELLANEOUS. 


452,834. February 7th, 1936.—RotTary Piston MAcuHINEs, W. 
Voith, H. Voith, and H. Voith, of J. M. Voith, Heidenheim 
an der Brenz, Wirtemburg, Germany. 

In this rotary machine, which may be either a compressor or 

a motor, it is claimed that the internal forces compensate the 

weight of the rotor and thus reduce the load on the bearings. It 

is run with an auxiliary liquid in a stationary casing A with 
lateral covers B and C, A drag cylinder D with lateral boundary 


N°452,834 








walls E and F rotates in the bearings G and H. The cell wheel J 
rotates in the bearings K and L of the same covers C and B and 
is driven by the shaft M. The inlet openings N and the outlet 
openings O are arranged in the stationary control cylinder. 

The cells are shut off from one another and from the rotating 

drag cylinder D by means of sealing members in the form of 

rotary slide valves R, which bear against the corresponding cell 
wall so as to enclose a cylindrical space which is concentric with 

this pivot point.—August 31st, 1936. 

452,847. February 28th, 1935.—CoRRrosion PREVENTATIVES, 
A. Bopp, 76, Ménchseestrasse, Heilbronn-on-the-Neckar, 
Wurtemburg, Germany. 

An object of the present invention is to provide a corrosion 
preventative, particularly for metals of the iron group, which 
not only covers the surface to which it is applied, but also pro- 
duces certain chemical and physical actions which render the 
surface passive independently of the mere covering action and 
capable of resisting great technical strain. The preventative 
comprises zirconium oxide at least 75 per cent. pure, aluminium, 
aluminium silicate, tale, magnesium oxide, sodium carbonate, 
barium sulphate, zinc oxide, minium, basic lead carbonate, 
amorphous chromic oxide, cupric oxide, nickel cyanide, lead 
monoxide, and titanium white or ilmenite of the formula 
x —FeTiO3+y—Fe,0, (pure FeTiOsg, if possible). Such a corro- 
sion preventative may be made from the following ingredients 
in the proportions stated below :—Example (parts by weight) : 
Zirconium oxide, 75 per cent. pure, 5; aluminium, 4; alumi- 
nium silicate, 120; tale, 30; magnesium oxide, 10; sodium 





carbonate, 1; barium sulphate, 50; zine oxide, 20; minium, 
50; basic lead carbonate, 40; amorphous chromic oxide, 5 ; 
cupric oxide, 4; nickel cyanide, 2; lead monoxide, 10;  tita- 
nium white (TiO,), 1. Titanium white, which is commercially 
obtainable, may be used provided it is free from acid.—August 
28th, 1936. 
453,190. December 29th, 1934.—RuUBBER-COATED WIRES, 
National Standard Company, Niles, Michigan, U.S.A. 
This invention is concerned with the coating of steel wires with 
rubber, so that they may be embedded in pneumatic tires or 
any such objects, and secure a good adhesion to the mass of the 
rubber. The wire is first thoroughly cleaned by being drawn 
through a grease solvent, and is thoroughly wiped. It then 
passes through a bath of flux, such as zinc ammonium chloride, 
and then through molten cadmium for a period of from one to 
five seconds. In this way a deposit of from 1/4000-inch to 
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Wire Copper Rubber 


Cadmium 





1/11,000-inch is made on the wire. The wire then goes to a 
cyanide copper plating plant, and receives a coating of copper 
at the rate of from 0-5 to 1-3 grammes per kilogramme of wire. 
The proportion of undercoating to copper is therefore from six 
to forty parts of cadmium or alloys thereof to one part of copper. 
After leaving the plating bath the wire is washed with water, 
first cold and then hot, and is then air dried. After the wire has 
been copper plated, it may be coated with rubber and the rubber 
vulcanised directly thereto in accordance with known practice. 
August 31st, 1936. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-day. 

CHEMICAL ENGINEERING GRouP.—University College, Gower- 
street, W.C.1. Conference on Automatic Regulators. 3 to 
5 p.m. and 6 to 8 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
S8.W.1. ‘‘ Monolithic Furnace Construction,” Mr. J. Duguid. 
7.30 p.m. 

Soc. or CHEemicaL InpustRY.—University College, Gower- 
street, W.1. Conference on ‘* Automatic Control in Industry.” 
3 to 5 p.m. and 6 to 8 p.m. each day. 

West or ScoTLanD IRON AND STEEL INst.—Royal Technical 
College, George-street, Glasgow. ‘‘ New Coke Ovens and By- 
product Plant at Govan Iron Works,” T. Ritchie. 6.45 p.m. 

Monpay, Oct. 19TH. 

ENGINEERS’ GERMAN CirRCLE.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘German Miners in England in the 
Sixteenth Century,” Dr.-Ing. Fr. Hassler. 6 p.m. 

WOLVERHAMPTON AND DistRIcT ENGINEERING Soc.—Victoria 
Hotel, Wolverhampton. ‘ Fire Engines, Ancient and Modern,” 
Mr. V. A. Hargreaves. 7.30 p.m. 

Tuespay, Oct. 20TH. 

Inst. oF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
Presidential address, Capt. J. S. Irving. 7.30 p.m. 

Inst. oF MaRINE ENGINEERS.—85, The Minories, London, 
E.C.3. ‘‘ The Burmeister and Wain Two-stroke Cycle Engine,” 
Dr. H. H. Blache. 6 p.m. 

Inst. oF TRaANsPORT.—At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C.2. ‘“‘ Road Transport 
Statistics,” Mr. A. E. Kirkus. 6 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, 
Sheffield. Discussion on ‘‘ Recent Development in Refractory 
Practice in Reheating and Melting Furnaces. 7.30 p.m. 

Soc. or Giass TECHNOLOGY.—Royal Victoria Station Hotel, 
Sheffield. Informal dinner. 7 p.m. 

WEDNESDAY, Oct. 21st. 

Assoc. or SpectaL LIBRARIES AND INFORMATION BUREAUX.— 
Royal Inst. of British Architects, 66, Portland-place, W.1. 
Joint meeting of London and Home Counties Branches. 7 p.m. 

LiveRPooL ENGINEERING Soc. (INc.).—9, The Temple, 
Liverpool. ‘‘The Oswestry Booster Plant on the Vyrnwy 
Aqueduct,”’ Mr. F. H. Auger. 6.30 p.m. 

Newcomen Soc.—Hall of the Chartered Inst. of Patent 
Agents, Staple Inn Buildings, W.C.1. ‘‘ The Heat Engine Idea 
in the Seventeenth Century,” Rhys Jenkins. 5.30 p.m. 

Soc. or Grass TecHNoLocy.—Dept. of Glass Technology, 
University of Sheffield. General meeting. 10.30 a.m. and 
2 p.m. 

THurRspay, Oct. 22ND. 

Inst. oF Enectricat ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. Presidential address, H. T. Young. 
6 p.m. 

Inst. or MecnantcaL ENGINEERS.—Annual 
Grosvenor House, Park-lane, W.1. 

Inst. oF Metats: BrrmincHamM Loca SEctTion.—James 
Watt Memorial Institute, Birmingham. ‘‘ Non-ferrous Metal 
Tubes,” W. L. Govier. 7 p.m. 

Royat AERonavtTIcAL Soc.—Royal Soc. of Arts, 18, John- 
street, Adelphi, W.C.2. ‘‘ The Economics of Air Line Opera- 
tion,” H. L. Greig. © 6.30 p.m. 

Fripay, Oct. 23RD. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S.W.1. Presidential address, Sir Nigel Gresley. 
6 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘The Elements of Pumping Machinery,” Mr. B. J. 
Lymer. 7.30 p.m. 

Norru-East Coast Inst. of ENGINEERS AND SHIPBUILDERS. 
—Bolbec Hall, Newcastle-on-Tyne. Presidential address, Prof. 
C. J. Hawkes. 6 p.m. 

Monpay, Oct. 26TH. 

Inst. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION.— 
Storey’s-gate, S.W.1. ‘‘ Magnetic Ash Separation,”’ J. Smith. 
6.45 p.m, 


dinner at 


Turespay, Oct. 277TH. 
Inst. oF AUTOMOBILE ENGINEERS.—James Watt Memorial 
Institute, York House, Great Charles-street, Birmingham. 
Presidential address, Capt. J. 8S. Irving. 7.30 p.m. 





WEDNEsDAY, Oc. 287TH. 

Inst, or AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds. 
Presidential address, Capi. J. S. Irving. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
University, Sheffield. ‘‘ Machine Fabrication,” J. A. Dorrat. 
7 p.m, 

Tuurspay, Oct. 297rH. 

Inst. OF MercHANICAL ENGINEERS: NoRrTH-WESTERN 
Brancu,—Engineers’ Club, Albert-square, Manchester. ‘* Plant 
for the Production of Petrol by the Hydrogenation of Bituminous 
Coal,” F. E. Smith. 

THURSDAY AND FrRipay, Oct. 29TH AND 30TH. 

Iron anv Steet Inst.—Inst. of Civil Engineers, Great George- 
street, S.W.1. Autumn Meeting, additional sessions. 10 a.m. 
and 2.30 p.m. 

Fripay, Ocr. 30rH. 

Farapay House Op STupEnts’ 
W.C.2, Annual dinner. 

Inst. oF CHEMICAL ENGINEERS.—Inst. of Civil Engineers, 
Great George-street, 8S.W.1. ‘‘ Research at the Lowest ‘l'em- 
peratures and its Importance to Industry,” Prof. F. A. Linde- 
mann. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: EpucatTION GROUP. 
Storey’s-gate, S.W.1. Informal discussion, ** Some Aspects of 
American Technical Education.”’ 6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1, ‘Oil Film Lubricated Bearings and Some Recent 
Developments,’’ Mr. W. E. Baker. 7.30 p.m. 

SaturpDay, Ocr, 31st. 

Inst. OF BRITISH FOUNDRYMEN.— Visit to the works of Inter- 
national Combustion, Ltd., Derby, and a paper, ‘‘ The Grinding 
Wheel in the Foundry,” 8S, L. Ireland. 

Monpay, Nov. 2np. 
or CHEMICAL INDUstTRY.—Burlington House, Piccadilly, 
““The Manufacture of Chemical Products Derived from 
8 p.m. 


Assoc.—-Savoy Hotel, 


Soc. 
W.1. 
the Petroleum Industry,’’ Dr. A. E. Dunstan. 

Tuurspay, Nov. 5ru. 

Inst. OF ELEcTRICAL ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. ‘‘ The Effects of Impulse Voltages on 
Transformer Windings,”’ T. E. Allibone, D. B. MeKenzie, and 
F. R. Perry. p.m. 

Inst. OF MECHANICAL ENGINEERS: 
Brancu.—Engineers’ Club, Albert-square, Manchester. 
matic Weighing Machines,’’ F. H. Eastwood. 7.15 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ Passenger Services Withdrawn since Grouping,” 
G. W. T. Daniel. 

Soc. or ENGINEERS.—Geological Soc., Burlington House, 
Piccadilly, W. ‘‘ The Construction of the Punehu Stream 
Bridge,” L. 8. Donnelly. 6 p.m. 

Fripay, Nov. 6ru. 

Inst. OF MECHANICAL ENGINEERS.—WStorey’s-gate, S.W.1. 
Thomas Hawksley Lecture, ‘‘ The Spectroscope and the Atom,”’ 
Prof. A. Fowler. 6 p.m. 


NortTH-WESTERN 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue LystiruTion oF Gas ENGINEERS has changed its address 
from 28, Grosvenor-gardens, to 1, Grosvenor-place, London, 
S.W.1. 

RvuBERY, OWEN AND Co., Ltd., Darlaston, South Staffs., 
have acquired the business of Henry Caton and Co. (1936), 
Ltd., Britannia Works, Paynes-lane, Coventry. The services 
of Mr. Henry F. P. Caton have been retained as works manager. 

Mr. J. 8S. BrapsHaw, who has represented Thos. W. Ward, 
Ltd., for scrap, iron and steel in the Derbyshire and Notts. 
district, has been transferred to the Birmingham and Stafford- 
shire district in place of the late Mr. F. Atkin. Mr. W. H. 
Wostenholm, from the Sheffield office, has been appointed to 
succeed Mr. Bradshaw. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


INTERNATIONAL ComBusTION, Ltd., has received two repeat 
orders for ‘‘ L” stokers, three for the Shropshire, Worcester- 
shire and Staffordshire Electric Power Company (for Stourport 
power station), and three for the Fife Coal Company, Ltd. 

K. L. Kaus Sons anv Co., Ltd., London, have received 
from the Leith Docks Commissioners a contract for extensions 
to Leith Harbour. The work includes the construction of a 
new Western Breakwater and the extension of the existing Kast 
Pier, also a considerable amount of dredging and reclamation 
within the area to be enclosed. The contract will be completed 
in about four years. 








LAUNCHES AND TRIAL TRIPS. 


Beacny, steamship; built by Alexander Stephen and Sons, 
Ltd.; to the order of Clyde Shipping Company, Ltd.; dimen- 
sions, length 270ft., breadth 38ft. 3in., depth 18ft. 6in. Engines 
triple-expansion steam. Launch, October Ist. 

Marapian, tank ship; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of United Africa Company, Ltd.; 
dimensions, length 395ft., breadth 50ft., depth 23ft. 3in.; to 
carry 5700 tons deadweight. Engines, triple-expansion steam. 
Launch, October Ist. 

San Conrapo, oil tanker; built by Blythswood es 
Company, to the order of Eagle Oil and’ Shipping Company, 
Ltd.; dimensions, 460ft. by 59ft. by 34ft.; to carry 12,100 tons 
deadweight. Engines, one eight-cylinder four-stroke oil ; con- 
structed by J. G. Kincaid and Co., Ltd. Trial trip, October 7th. 

Aruina Livanos, steamship; built by Wm. Gray and Co., 
Ltd., to the order of 8. G. Livanos; dimensions, 431ft. 8in. by 
56ft. Sin. by 27ft. 10in. Engines, triple-expansion, 22}in. 
39in. and 65in. diameter by 45in. stroke; constructed by 
Central Marine Engine Works. Trial trip, October 8th. 

BritisH ENDURANCE, oil tanker ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of British Tanker, Ltd. 
dimensions, 481ft. by 61ft. 9in. by 34ft.; to carry 12,250 tons 
deadweight. Engines, four-cylinder opposed piston oil; con- 
structed by Wm. Doxford and Sons, Ltd. Trial trip, October 
9th. 

Ciry or BENARES, steamship; built by Barclay, Curle and 
Co., Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 509ft. 
by 62ft. 4in. by 43ft. 3in.; gross tonnage, 11,000. Engines, 
Parsons impulse reaction type turbines, pressure 275 lb. per 
square inch. Trial trip, October 12th. 
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A Seven-Day Journal 


The Chief Royal Engineer. 


On Thursday evening, October 15th, it was officially 
announced by the War Office that the King has 
approved the creation of the office of Chief Royal 
Engineer of the-Corps of Royal Engineers and of the 
appointment thereto of General Sir Bindon Blood, 
Colonel Commandant, Royal Engineers. The creation 
of the office restores to the Royal Engineers an old 
military appointment, originally styled ‘‘ Chief Engi- 
neer of the Kingdom,” which existed from the Restora- 
tion down to its abolition in 1802. The holder of the 
appointment is titular head of the Corps, and thus 
speaks with authority on questions of regimental 
importance, as does the Master Gunner, St. James’s 
Park, in the case of the Royal Artillery. General Sir 
Bindon Blood has been associated with the Corps of 
Royal Engineers since 1860. He is the senior Colonel 
Commandant of the Corps. He was born in Scotland 
and will be ninety-four next month, and was knighted 
forty years ago after serving in wars that few men 
living to-day remember. 


An Indian State-Railway Enquiry 
Committee. 


Lv is officially announced in Simla that a committee 
has been appointed, in accordance with the recom- 
mendation of Sir Otto Niemeyer in his report on 
‘Indian railways, to inquire into the working of the 
State-owned railways. The terms of reference are 
to examine the position of the State-owned railways 
and to suggest measures which, without adversely 
affecting the general Budget, will improve the earn- 
ings, with due regard to effective co-ordination 
between railway and road traffic, and place railway 
finance on a sound and remunerative basis. Accord- 
ing to the Delhi correspondent of The Times, the 
members of the committee will be Sir Ralph Wedg- 
wood, chief general manager of the L.N.E.R.; and 
Mr. W. A. Stanier, chief mechanical engineer of the 
L.M.S.; assisted by Mr. Forbes, of the L.N.E.R. Mr. 
L. H. Kirkness, Secretary of the Indian Railway 
Board, and Mr. B. M. Strouts have been appointed 
joint secretaries. The inquiry is looked upon as a 
most important one, as the amount of the contri- 
bution which the Central Government can make 
to the Provinces under the constitutional reforms 
depends to a large extent on the finances of the 
railways. 


The Southern Railway's New Signalling 
Scheme. 


On Sunday, October 18th, the last stage of the 
Southern Railway’s improved signalling scheme 
between Waterloo and Surbiton was put into opera- 
tion. The first part of the scheme was introduced 
last May, when the “ fly-over ’’ at Wimbledon and the 
revised track lay-out at Waterloo were brought into 
use, together with coloured light signalling between 
Vauxhall and Malden. In June the coloured light 
signalling scheme between Malden and Surbiton was 
completed, and last Sunday the whole system for 
speeding up the traffic over the intensive twelve miles 
out of Waterloo was introduced. The new “all- 
electric” signal-box at Waterloo is built almost 
entirely of concrete and is in marked contrast to the 
famous “A” box, which dominated the whole of 
the tracks into Waterloo for the past forty-four years. 
It contains 309 levers and will control the same area 
as was formerly controlled by six signal-boxes with 
a total of 499 levers. Four illuminated track 
diagrams over the lever frames indicate to the signal- 
men when the various sections of track are occupied 
by trains or engines. The box operates forty-four 
colour light signals, sixty-two flood-lighted shunt 
signals, and thirty-four route indicators, as well as 
point machines and position light junction indicators. 
In the area controlled telephones have been installed 
at twenty-seven points, and if necessary drivers can 
communicate with the signalmen when they are 
detained at a signal. Loud speaker equipment is also 
provided between the box and the down sidings at 
Waterloo. 


New Naval and Mercantile Orders. 


It is officially announced by the Admiralty that, 
subject to the settlement of certain details, it has been 
decided to entrust to Fleming and Ferguson, Ltd., of 
Paisley, the construction of two tugs of the 1936 pro- 
gramme. The Admiralty has also placed orders for 
three submarines with Vickers-Armstrongs, Ltd., of 
Barrow-in-Furness. The ships are to be built at 
Barrow, and the yard numbers 728, 729, and 730 have 
been allotted to them. An important mercantile 
order is that which has been placed with Harland and 
Wolff, Ltd., of Belfast, by the Lamport and Holt Line, 
Ltd., for the building of two shelter-deck motor cargo 
ships for delivery in 1938. With the “ Delius,” now 
building by Harland and Wolff, these new ships will be 
known as the owners’ ‘‘ D ” class; they represent the 


With a deadweight capacity of 10,500 tons, the new 
motor ships will be 456ft. long and 62ft. beam ; each 
will be propelled by a single-screw, double-acting, 
two-stroke Harland-B. and W. oil engine. There will 
be accommodation for twelve passengers. At South- 
ampton John I. Thornycroft and Co., Ltd., have 
received the order for a 230-ton twin-screw motor 
yacht with a length of 129ft. 7in., a beam of 21ft., and 
a draught of about 9ft. 3in. The main propelling 
machinery will comprise two six-cylinder M.A.N. type 
oil engines, each designed to develop 175 B.H.P., and 
to give the vessel a speed of approximately 12 knots. 
The yacht will be built under the supervision of 
Messrs. G. L. Watson and Co., and to Lloyd’s Register 
Special Survey. 


Road versus Rail Traffic. 


In a Journal note of October 9th we referred to the 
summary of evidence in the hearing before Mr. 
Gleeson Robinson, the Traffic Commissioner for the 
Metropolitan Area and Licensing Authority for the 
London Traffic Area of the application by Bouts- 
Tillotsons Transport, Ltd., for the renewal of the 
licences granted in 1934 for 139 vehicles and fifty-six 
trailers, which was opposed by the four main railway 
companies. On Monday, October 19th, Mr. Robinson 
issued his reserved decision. After reviewing the 
legal arguments he says that the conditions of unfair 
competition between road and rail transport, which 
existed before the system of licensing of goods- 
carrying vehicles was introduced under the Road and 
Rail Traffic Act, 1933, have already been ameliorated 
to some extent. It is to be anticipated that with 
time, and with improved methods of enforcement, 
they will collectively exercise in the future a greatly 
increased influence on the competition to which rail 
transport has been subjected in the past. While 
stressing the need for taking a very long view, he is 
satisfied that it is very greatly in the national interest 
that, if possible, all forms of transport should be per- 
mitted to develop, subject to necessary control, the 
advantages which they can respectively offer. He is 
therefore prepared to grant the applicants a licence 
authorising them to use such vehicles and trailers as 
are necessary to enable them to provide the facilities 
which the evidence submitted by them satisfies him 
that they are at present providing. The licence is 
to be granted for 128 vehicles and forty-two trailers. 


A New Ellerman-City Liner. 


On Friday evening, October 16th, the new Eller- 
man-City liner ‘‘ City of Benares,’ which recently 
completed highly successful trials on the Clyde, left 
Queen’s Dock, Glasgow, for Liverpool, from which 
port she sails on Saturday on her maiden voyage to 
India. The party of guests who made the inaugural 
cruise were able to prove the seaworthiness of the 
ship, for she encountered high winds and heavy seas 
in a south-westerly gale. The new steamer was 
built for the Ellerman Lines, Ltd., by Barclay, Curle 
and Co., Ltd., under the supervision of Mr. W. 
Hinchcliffe, the owner’s superintendent, and is a 
noteworthy example of the modern type of Indian 
passenger liner, in the design of which is reflected 
the accumulated experience of both her owners and 
builders. She has a gross tonnage of 11,000, with a 
length of 509ft. overall, a beam of 62ft. 4in., and a 
depth of 43ft. 3in. She has been designed to carry 219 
passengers. The latest Thermotank ‘“‘ Thermoreg ” 
principle of heating and ventilation is fitted through- 
out. The propelling machinery comprises a Parsons 
impulse-reaction geared turbine unit with a regenera- 
tive type condenser. Steam is generated in five single- 
ended cylindrical boilers with a designed working 
pressure of 275 lb., which are fitted with superheaters 
designed to deliver steam at 180 deg. superheat at 
the turbine stop valves. The boilers are arranged to 
burn coal under a combined system of forced and 
induced draught, with air heaters of the Howden 
turbulent flow pattern. Provision has been made on 
the furnace front for burning oil should this procedure 
be required. For auxiliary purposes three “ Metro- 
Vick’ steam turbine-driven generating sets are 
installed. 


The Ford Motor Show. 


THE exhibition of the firm’s products held by the 
Ford Motor Company at the Albert Hall from October 
15th to 24th has proved very popular, the attendance 
figures having shown an increase so far of 50 per cent. 
over last year’s. In addition to the cars shown, a 
large variety of adaptations of Ford engines and parts 
and of additional fittings for different purposes are 
exhibited. Interest is centred this year on the new 
small V 8 car, which is a smaller version of the now 
well-known 30 H.P. model. The new car has a rated 
horse-power of 22, and its design is similar to that of 
the larger car. Particular interest centres around a 
novel method of displaying the car. A saloon model 
is placed on a stage behind a plate-glass window set 
at 45 deg. to the vertical. Concealed in an “ avant- 
scéne ” in front of this window is an identical bare 
chassis, carefully “‘ centred.”” By manipulation of the 
relative lighting of the two models, the real image of 
the chassis reflected on the plate-glass is caused to 
appear superimposed on the saloon, so that as the 


disappears. 
bodies are 


body apparently 
The various commercial vehicles and 
another attraction, as are the tractors and conver- 
sion sets for engines for commercial and marine 
purposes. An adaptation of the Ford 10 H.P. engine 
for aero use and a similar engine fitted in a Drone 


clearness while the 


ultra-light weight monoplane are exhibited. Finally, 
a new school for instructing motorists has an office 
in the building. A feature of the school is that pupils 
are given initial instruction on a 3-mile track 
| private road in the school grounds. 


Air Ministry Shadow Engine Industry. 


In several recent Journal notes we have made 
reference to special factories built by the motor 
industry for the manufacture of aero-engines. An 
official announcement on Tuesday, October 20th, 
states that arrangements have now been completed 
by the Air Ministry for the erection of six Govern- 
ment-owned factories for the production of addi- 
tional aero-engines for the Royal Air Force, and the 
erection of the factories is in progress. The firms 
which have undertaken the erection and manage- 
ment of the factories for the Air Ministry are the 
Austin Motor Company, Ltd., the Bristol Aeroplane 
Company, Ltd., the Daimler Company, Ltd., Rootes 
Securities, Ltd., the Rover Company, Ltd., and the 
Standard Motor Company, Ltd. 


Some Tramway Statistics. 


Some interesting particulars and statistics relating 
to road transport are contained in a paper which was 
read by Mr. A. E. Kirkus before the Institute of 
Transport on Tuesday evening, October 20th. On the 
subject of tramways, Mr. Kirkus stated that at the 
end of the financial year 1923-24 there were 235 
tramway undertakings in Great Britain, viz., 163 
owned by local authorities and 72 owned by com- 
panies, and services were being provided along 2624 
route miles, which was the peak figure for this country. 
At the end of 1934-35 the number of undertakings 
was 98, of which 77 were owned by local authorities, 
20 by companies, and the undertaking of the London 
Passenger Transport Board, and services were being 
provided along 1620 route miles. Some amalgama- 
tions had taken place during the period, but the 
reductions in the number of undertakings and in the 
route mileage over which tramways were worked were 
due principally to substitution of either motor omni- 
buses or trolley vehicles. From one aspect he thought 
that the change from tram to omnibus was to be 
regretted. Trams were worked by electric current 
which was generated by the use of British coal, 
whereas motor omnibuses used petrol or fuel oil, 
the bulk of which was imported from foreign coun- 
tries. If measured by the number of passengers 
carried, the peak year for tramways was in 1927-28, 
when the number carried was 4706 millions, an average 
per day of nearly 13 millions. Although tramway 
undertakings were diminishing in number, and in 
some cases in size, they still played an important part 
in providing transport facilities in our cities and 
towns and in 1934-35 they carried on the average 
10 million passengers per day. : 


Trend of Marine Oil and Steam Engines. 


THERE was a very good attendance at the meeting 
of the Institute of Marine Engineers on Tuesday 
evening, October 20th, when Dr. H. H. Blache, of 
Copenhagen, read a paper on “ The Burmeister and 
Wain Two-stroke Cycle Engine.” This engine was, 
in its double-acting form, first installed six years ago 
in the Danish motor ship ‘‘ Amerika,’ and was fully 
described in our issue of July 15th, 1932. In his 
paper Dr. Blache gave a detailed account of the 
design and construction of both the two-stroke double- 
acting and the two-stroke single-acting trunk- 
piston engines, and compared their performances. 
In concluding his paper he referred briefly to the 
present trend of marine engine design, and said that 
recent designs tended to show that steam turbine 
machinery was becoming more complicated and 
costly, whereas for oil engines the tendency was 
towards simplification. The motor ship and the 
turbine-driven vessel were thus tending towards an 
even footing. The new designs introduced during 
the last few years showed for turbine plants con- 
siderable amendments to the design in order to obtain 
a smaller fuel consumption, less weight and space, 
by utilising high steam pressures, and high preheating 
of the air and feed water, thereby making the turbine 
plant more complicated, increasing the price and the 
maintenance charges, while for oil engines consider- 
able simplifications had been carried out, obtaining 
a larger output per cylinder and a more simple con- 
struction, reducing the price and maintenance charges. 
The fuel for the turbine-driven ship as well as for the 
oil-engined ship was oil, and the smallest consump- 
tion indicated by the advocates of the turbine ship 
was 0-5lb. per B.H.P. and for the motor ship was 
0-32 1b. per B.H.P. Thus the consumption for the 
turbine plant was 50 per cent. larger than that for 
the Diesel plant. There had been no notable develop- 
ment in the utilisation of pulverised coal for passenger 
ships, but it was-pleasing to record that the develop- 
ment of the oil engine in new fields was leading to the 
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more economical _use,of crude oil. 
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(Continued from page £00, October 16th.) 


PRINCIPLES OF INTERNAL GEAR DESIGN. 


HERE is much that is attractive in internal gear 

drives. Comparing pairs of internal and external 
gears of the same pitch diameters and tooth propor- 
tions, the centre distance of the internal drive is 
less than that of the external drive, and the gears 
are therefore more compact. The curvature of the 
profiles of the internal teeth is concave, instead of 
convex, which, as will later be shown, increases the 
load-carrying capacity ; and for similar points of 
contact the velocity of sliding is lower and the tend- 
ency to wear is correspondingly reduced. 

The disadvantages lie chiefly in a certain difficulty 
of mounting, and the necessity for studying a number 
of additional points in tooth design. A satisfactory 
basis of design for external gears is easily arrived at, 
and easily carried out without recourse to the drawing 
board ; but for many, if not for all, designs of internal 
gear it is desirable to set out the tooth form of the 
internal member and to study its relation to both the 
mating gear and to the generating cutter which will 
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Fic. 95—CONTACT BETWEEN INTERNAL GEARS 


produce it. The cutter itself may also require special 
design. These considerations also apply to the design 
of internally toothed members which function as 
clutches. 

Contact Between Pinion and Internal Gear.—Since 
the conditions of tooth engagement of internal and 
external drives are governed by the same principles, 
the only difference being that some of the dimensions 
of an internal gear are to be regarded as negative in 
sign, a summary of what takes place will suffice. 

Fig. 95, in which the usual notation is employed, 
represents the engagement of a pinion having a 
centre O and a pitch diameter d with an internal gear 
having a centre Q and a pitch diameter D. The 
centre distance is C=(D-+d)/2. The path of contact 
is along a line passing through the pitch point P 
and inclined at an angle ) to the common tangent to 
the pitch circles. This line is tangential to the base 
circles at I, and I,, and the path of contact is that 
portion c,Pc, intercepted by the addendum circles 
at c, and c,. Note that the addendum circle of the 
internal gear is determined by measuring the adden- 
dum radially inwards. At points on the pitch circles 
the radii of curvature are P I, and P I, for the pinion 
and internal gear respectively. 

Length of Paths of Face and Flank Contact.—Ignor- 
ing for the moment the effect of any departure of the 
profile of the generating cutter from a full or true 
involute, the length of the path of face contact of the 
internal gear requires a little thought. If the adden- 
dum of the internal teeth is equal to the “ effective 
addendum ” of the basic rack from which the pinion 
is generated (7.e., if, as shown in Fig. 96, the addendum 
circle of the internal gear and the effective tip of the 
basic rack both pass through the point f), the path 
of face contact of the internal gear will be longer than 
the path of flank contact of the pinion. These paths 
of contact are represented by Pc, and Pc, respec- 
tively. This will result in a little interference unless 
the addendum A of the gear is reduced to some 
smaller value A’ such that the addendum circle passes 
through the point c;. 

Since the lengths of the paths of face and flank 
contact are required in connection with both this and 
other problems, the expressions for calculating their 
lengths are given below. 

For the pinion, ignoring any modification to the 
involute which may be produced by the basic rack, 





Gear Design. 
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the length of the path of face contact P c, is given by 
y=} {4/[(d sin )?+4 a (a+d)]—dsin } 


and for the internal gear the length of the path of 
face contact P c, is . 


lo=} {D sin p—/[(D sin 9)*—4 A (D—A)}} 


whilst for a pinion fully generated from a rack of 
effective addendum A, the length of the path of 
flank contact is P c.=1,=A cosec yp. 

In order that the addendum circle of the internal 
gear may pass through the point cs, it must have a 
blank or inside diameter J’, such that 

J’=4/[(D—2 A)?+(2 A cot p)*] 
and a modified addendum A’ equal to (D—J’)/2. 
For teeth of standard proportions, uncorrected, 
, 4 2 9) 
J =Dy (1-547 
where T is the number of teeth in the internal gear 
and ¢ is the minimum number of teeth in a pinion 
just to avoid undercutting. 

If the pinion has less than ¢) teeth, undercutting 
of the teeth must first be eliminated by giving it 
suitable positive correction. If for this, or any other 
reason, the correction coefficient has a chosen value 
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kp (and the gears are to operate at standard centre 
distance) the value of A in the above expressions 
must be modified to A (1—kp). 

Trochoidal Interference.—A type of interference 
peculiar to internal drives is “ trochoidal inter- 
ference,’’ so called because the trochoid described 
by the tip of the pinion teeth relative to the internal 
gear may interfere with the tip of the internal teeth. 
It may also occur between the internal gear and the 
gear-shaper cutter which generates it, and is chiefly 
encountered when the difference between the numbers 
of teeth in the internal gear and the pinion (or cutter) 
is small. 

Thus, in Fig. 97, a pinion tooth A is shown in 
contact with an internal tooth B at the extremity 
c, of the path of face contact of the pinion. Trochoidal 
interference will just oceur if at some later instant 
the tip of the pinion tooth in the position A, meets 
the tip of the internal tooth B, at a point c,, where 
the addendum circles cross. This will happen when 
the angles 6) and 8, shown in the diagram are in 
the same ratio as the angular velocities of the gears, 
i.€., 8p/0.=T/t. Whether this is so may be verified 
by the following stages, the usual notation being 
employed. 


(1) cos (%+)=(d cos ¥)/j (giving ap) 
(By tent tas $fet eee + Fomm § ten (ap+¥) 





(giving %) 
(3) 8y=inv. (b+ a~)—inv. (cos D cos /J) 

(giving 81) 
(4) cos (ap +O) =(J?—j2--C4)/2Fj (giving Op) 
(5) sin (e+ By-+ Oe) =? Gort Pp) 


giving 0,, which must be greater than 0,t/T if tro- 
choidal interference is to be avoided. 





It will generally be found that, undercutting of 
the pinion being eliminated by suitable positive 
correction, trochoidal interference will not occur 
if the difference between the numbers of teeth exceeds 


t,/2-2 for the internal gear and pinion, or 
t,/1-8 for the internal gear and cutter, 


where ¢ is the minimum number of teeth in an 
uncorrected pinion without undercutting. In general, 
to=2a/m sin? , a being the uncorrected tooth 
addendum and m the module. This corresponds to 
an approximate tooth difference of 8 for standard 
20 deg. full-depth teeth. 

Trimming.—It may not be possible, in some cases, 
to assemble the pinion with the wheel in the radial 


® 
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Fic. 97—CONDITION FOR TROCHOIDAL INTERFERENCE 


direction, even though this can be done by entering 
the pinion axially. In Fig. 98, for example, it will 
be seen that although the tooth A, on the pinion 
would clear the tooth B, on the wheel if the pinion 
were withdrawn along the line of centres O Q, the 
pinion tooth A; would foul the tip of the wheel 
tooth B;. But in the course of generation of the 
internal teeth, a cutter representing a pinion would 
have to be fed radially inwards in order to com- 
mence cutting, and consequently the tip of the tooth 
B, and of a similar tooth on the other side of the 
radial centre line would be “trimmed” and part 
of the involute destroyed. The number of teeth thus 
affected depends upon the numbers of teeth and tooth 
proportions. An internal gear having trimmed 
tecth can be used as a clutch without detriment to 
its working, but not as a running gear. 

The oecurrence or otherwise of trimming can be 
determined by using the notation and formule given 
in connection with Fig. 97 with the following addi- 
tions. Thus, in order to avoid trimming, it is neces- 
sary that for any value of 6) the perpendicular distance 
of a tip of a tooth (such as B, in Fig. 97) from the line 
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Fic. 98—-TRIMMING OF INTERNAL TEETH 


R 


of centres O Q must be greater than the corresponding 
distance of the tip of tooth A, 7.e., it is necessary that 


J sin (o%+80+ 90) > 7 sin (p+ Op) 


for all values of 0) up to that at which the addendum 
cirele of the pinion or cutter clears the addendum 
circle of the internal gear. It is usually easier and 
quicker, however, to verify this graphically. 

The Correction of Internal Gears.—If & piion 
requires positive correction to avoid undercutting, 
equal negative correction can be given to the internal 
teeth and the gears will operate at the standard centre 
distance and pressure angle. Apart from the modifica- 
tion to the addendum of the internal gear to avoid 
involute interference, the addenda and dedenda may 
be determined in the same way as for external gears, 
noting that for the internal gear addendum is 
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measured radially inwards and dedendum and nega- 
tive correction outwards. 
A change in the centre distance of operation, 
associated with correction coefficients having a sum 
not equal to zero, produces similar effects to those 
encountered with external gears. The actual relations 
differ only in respect of sign and may be re-stated as 
follows. 
If, assuming T and ¢ teeth, of unit (diametral) 
pitch or module, and pressure angle of generation vy, 
the standard centre distance C= 4 (T+1) is varied by 
an amount e, the pressure angle of engagement Uv, 
will be given by 
cos %e=(C cos by)/(C+-e) 
and the relation between the correction coefficients 
kp and k» and the pressure angles of generation and 
engagement (derived in the same manner as for 
external gears) is 
pene 2 (kp thw) tan Yy tiny. by 


inv. te ro 

bE sab matin) 9 

de Ke Bigs SENN he tae thd 
2 tan by 


Cases in which the centre distance of operation of 
internal drives depart from standard are not often 
met with, and when they do occur it is advisable to 
set out the pitch and addendum circles and verify 
the extent of the path of contact. When generating 
internal teeth, however, a variety of conditions can 
arise, since gear shaper cutters change in diameter 
according to the extent to which they have been re- 
sharpened. Problems which arise in this connection 
can all be dealt with by suitable application of the 
principles given above, but an additional factor is 


Pp 
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Fic. 99—FLANK MODIFICATION OF GEAR-SHAPER 
CUTTER 


introduced by the possibility that the involute profile 
of the cutter itself may not be complete. The follow- 
ing general description of the relation between the 
profile of the cutter and of the gear which it produces 
is therefore given ; it is equally applicable to external 
gears produced in the same manner. 

Relation Between Generating and Generated Profiles. 
—Fig. 99 shows the profile of a gear shaper cutter 
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Fic. 100—-INVOLUTE PROFILE GENERATED BY 
MODIFIED GEAR-SHAPER CUTTER 


having a centre O. Its nominal pitch diameter 
corresponding to the pitch and number of teeth will 
determine a nominal pitch point P and the tooth 
thickness measured round the nominal pitch circle 
will be fixed by the basic rack profile displaced by 
a correction coefficient k, depending upon whether 
the cutter is new and possibly larger than standard 
or whether it has been reduced to less than the 
standard diameter by re-sharpening. The involute 


may extend from a point a, as a straight line; that 
is to say, the portion of the profile below a, will 
produce a certain amount of tip relief on the tooth 
which it generates. The tangent from a, to the base 
circle .at I will subtend some angle which may be 
denoted by 4. 

Now consider such a cutter profile in relation to 
that of an internal tooth which it generates, as shown 
in Fig. 100. If the correction coefficient of the gear is 
fixed by the design of the mating pinion at zero or 
any other value ky, the centre distance at which the 
cutter and gear must engage during generation 
(represented by OQ) will differ from the standard 
centre distance by an amount e, the relation between 
e and the algebraic sum of the correction coefficients 
being that given above. The centre distance of 
generation Cy, being thus determined, the path of 
contact will lie along the common tangent to the 
respective base circles (the diameters of which are 
fixed by the pitch, number of teeth, and pressure 
angle only), and this in turn will determine the 
position of the pitch point during generation. Thus 
in Fig. 100 the common tangent I,I,, produced, 
intersects the line of centres at the pitch point P,, 
and the pitch diameters of generation are d-g and Dy, 
for the cutter and gear respectively. 





The extremities of the path of involute contact are 
fixed, on the one hand, by its intersection with the 
addendum circle of the cutter at the point c, and 


on the other by the limit of involute profile 
on the cutter. But this last-named limit has 
already been determined from Fig. 99, and occurs 
at some point a, at a distance a,l, from the 
interference point I, expressed by the angle 4,. 
Transferring this angle to Fig. 100 gives the limit of 
involute curve a, produced on the gear. 

The resulting involute contact between the gear 
and the cutter thus lies along the line a,c,. The corre- 
sponding involute profile is ca, and the portion of 
the addendum of the internal teeth between a, and a, 
is a convex curve conjugate to the straight flank of 
the cutter. By superposing the circles through 
a, and c, on the path of contact of the gear with its 
mating pinion, it is easy to verify whether the path 
of flank contact of either will accommodate the path 
of face contact of the other. It may be observed that 
if the path of involute flank contact of the pinion 
extends inside the circle a,a,, interference will not 
result by reason of the tip relief on the internal 
teeth. Reduction of the addendum of the internal 
gear is not necessary in these circumstances. 

(To be continued.) 
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AND VIBRATION. 

HE sixth paper, by Messrs. Fernand Coqueret 

and Paul Romano, entitled ‘“‘ Some Particulars 
Concerning the Design of the ‘ Normandie’ and the 
Elimination of Vibration,’ was presented by Monsieur 
P. de Malglaive, managing director, Compagnie 
Générale Transatlantique, resident director for the 
British Isles. The general public, he said, had 
accepted the ‘* Normandie” as an unqualified tech- 
nical success, without being aware of what had to be 
done to eliminate objectionable vibration when she 
was driven at full speed in the open sea. The authors 
made an exceptionally frank disclosure of the diffi- 
culties and what was done to correct the trouble. 
The paper was reproduced in our issue of October 
16th. The only discussion upon it was presented by 
Mr. W. Lambie, of Wilmington, California. It was 
interesting to note, Mr. Lambie remarked, that local 
stiffening had no effect on the vibration, but even if 
it had resulted in less discomfort in the passenger 
spaces the stiffening would not have had any effect on 
the primary agency that caused the vibration. 
According to the authors, the design of the appen- 
dages was dominated by considerations of minimum 
resistance, &c., and he suggested that the resistance 
of the appendages would have been lessened if the 
angle of the bossing had been changed, so that the 
line of flow of the water would have been more nearly 
along it. The wake above the propeller centre was 
actually stronger than it was close to the ship’s side 
at the same level, indicating that the bossing was 
creating a drag. A change made in the shape of the 
bossing produced a remarkable improvement in the 
distribution of the wake, which was important, 
since the authors had clearly shown that the lack of 
uniformity in the wake was the prime cause of the 
vibration. No doubt the new propellers, designed 
with rake aft, would give further improvement as 
a result of their being farther away from the end of 
the bossing. Probably the same or better results 
would be obtained, without excessive rake, by 
cutting off the boss entirely several feet forward of 
the propellers and then fitting propeller struts. 
With such a lack of uniformity in the speed of 
advance, it followed that the propeller was not 
operating at anything approaching a constant slip 
angle throughout each revolution, and consequently 
there would be great turbulence which would create 
bubbles which, bursting on the propeller, must sooner 
or later cause erosion. It had been his experience 
that when a propeller was operating at a slip angle 
which was not the angle corresponding to maximum 
efficiency, erosion appeared on the blades. It would 
be interesting to learn whether four-bladed propellers 
were adopted because the area of the three-bladed 
propellers resulted in a thrust. per square inch that 
was too high ; also whether the pitch ratio of the new 
propellers was greater or less than that of the original 
propellers. Might it not be that when the wake in 
way of the bossing had been made uniform, three- 
bladed propellers of the proper dimensions would be 
better than the four-bladed propellers adopted ? 
His experience had been that four-bladed propellers 
were only necessary when the area of three-bladed 
propellers would be insufficient to guard against 
cavitation resulting from high thrust per square inch, 


THE ‘* NORMANDIE ” 


MODERN ATLANTIC LINERS. 
The seventh paper was entitled ‘‘ Modern Atlantic 





profile may not extend down to the base circle, but 
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(Concluded from page 401, October 16th.) 


one of the Vice-Presidents of the Society of Naval 
Architects and Marine Engineers. The paper devoted 
attention to existing ships, such as the “ Bremen,” 
‘* Europa,” “ Rex,” ‘Conte di Savoia,” “ Nor- 
mandie,” and ‘‘ Queen Mary.” It touched upon the 
subjects of classification of types, the express liner, 
the cabin liner, passenger carrying, cargo carrying, 
safety, cost and comfort, propulsion, vibration, model 
experimentation, design comparisons, present-day 
speeds, and maximum practicable speeds. It also 
dealt with Transatlantic air travel and its reflex 
on the express seagoing liners competing for Trans- 
atlantic passenger traffic. 

The principal speaker in the discussion upon Mr. 
Rigg’s paper was Mr. James M. McNeill, of John 
Brown and Co., Ltd., Clydebank. Mr. McNeill noted 
with approval the opinion expressed regarding the 
possibility of metacentric heights being increased 
without prejudice to normal comfort, especially in 
view of the improved standard of safety thereby 
obtained. The recommendation to study stiffness 
as well as strength in the design of structural members 
would bear repetition many times in any paper deal- 
ing with high-powered vessels for the guidance of 
the younger generation. The margin of power over 
that required for trials was necessarily elastic, and 
the author was probably right in suggesting 25 per 
cent. for North Atlantic vessels of moderate dimen- 
sions. As sizes and powers increased, the speaker 
suggested that that margin could be safely reduced 
and possibly graduated down to 15 per cent. Exten- 
sive experimental work and actual observations under 
service conditions would tend to support that view. 
Speaking on the question of dimensions, Mr. McNeill 
said :— 

‘* It is when we come to ‘ The Next Step ’ that most 
divergence with the author will be met, although it is 
just as dangerous to suggest that he has gone too far 
as to assert that he has not gone far enough. The 
partiality for 850ft. lengths instead of 1000ft. lengths 
is open to question on various grounds :—({1) The 
economics of liner construction are not the same in all 
countries, and this has a potent reflection in the 
determination of dimensions ; (2) despite the accele- 
rated rate of progress in hull and machinery design 
within the last decade, the technical and operating 
considerations have already shown that increase in 
size, with increase in speed, is essential. 

“Tt is no satisfaction to the naval architect to 
support the growth in size if it cannot be justified on 
utilitarian grounds, and it is just possible that with 
the evolution of the one-class ship, as envisaged by 
the author, there might ultimately be a recession in 
dimensions. One or two notable examples of this 
trend in other types might be quoted, but for an 
express liner it is hardly true to suggest that a simple 
proportioning of dimensions, based on passenger 
numbers and power, will bring about the desired 
results. The balancing of weights and displacement 
will quickly obtrude itself until equity is reached, 
when it will probably be found that the proportionate 
powers are no longer feasible, while head room con- 
siderations and the requisite number of passenger 
decks to house the accommodation, with a reasonable 
scale of comfort, will induce problems for which the 
larger vessel forms the only solution. 

“Tt should not be forgotten that the larger vessel, 
‘pro tanto, carries with it a much higher criterion 
of safety in the form of subdivision, as also an 





Liners,” and was written by Mr. Ernest H. Rigg, 





improved standard of comfort in a seaway. While 
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it may be suggested that the savings in machinery 
weights should reflect themselves in reduced dis- 
placements, the desirability of further safety 
measures against fire, in the form of sprinklers and 
other protective measures, the extension of air 
conditioning, the improved standard of lifeboats 
and life-saving appliances, to mention only a few 
of the hull items which have been more thoroughly 
developed in the post-war era, are sufficient warning 
to those who have the care and worry of fulfilling 
‘ all contract conditions.’ 

“To arrive at a decision, of course, it would be 
necessary to analyse a given proposition; but the 
indication obtained from the t and dimensions 
of the vessels produced in the last decade in different 
couhtries would tend to support the claims of those 
who advocate the larger vessels of present-day 
dimensions. The final test, however, is the striking 
of a technical and economic balance, and it is only 

. Tight to state that, in evolving these ships of greater 
size and speed above the intermediate type, this 
problem has been satisfactorily solved.” 

Professor F. M. Lewis, of the Webb Institute of 
Naval Architecture, described briefly recent investiga- 
tions in which he had been engaged with others 
concerning the broad problem of vibration, and he 
summed up by saying that no definite solution had 
so far been reached by that group. Mr. H. A. Napier, 
B.Sc., late director of Napier and Miller, Scotland, 
discussed in general terms the subject of cutting 
down weight in ship construction, air transport in 
competition with ocean-going craft, and the possible 
adaptation of variable-pitch propellers to use in 
ships in connection with the development of higher 
propulsive powers. As he pointed out, the marine 
engineer will have a long way to go in effecting a more 
efficient use of a thermal unit. He emphasised the 
fact that modern navigational instruments had been 
so improved as to add greatly to safety at sea and 
to the ease of handling ships. He did not believe 
that increased size of vessels was altogether an advan- 
tage, because deeper draught inevitably added to 
channel problems and also to the cost of maintaining 
such passages. In summing up the discussion of 
Mr. Rigg’s paper, Admiral Rock stressed the many- 
sided nature of the problem. Incidentally, he men- 
tioned that side airports may possibly be omitted 
from new ships equipped or designed to have typically 
modern ventilation systems and air conditioning— 
the omission of the airports contributing just so 
much towards security at sea. Rear-Admiral Emory 
S. Land, U.S.N., Chief of the Bureau of Construction 
and Repair, Navy Department, extemporaneously 
touched upon the subject of vibration, super-liners, 
and sea-sickness. 


DINNER. 


At 9 p.m on September 15th, a banquet was 
served in the Grand Ball Room of the Waldorf- 
Astoria Hotel. It was attended by delegates and 
their ladies, a total of 573 persons participating. 
Rear-Admiral George H. Rock presided, and Mr. 
Homer L. Ferguson, president of the Newport News 
Shipbuilding and Dry Dock Company, was the 
principal speaker, and expressed the Society’s 
welcome to the several hundred delegates from 
abroad and the other guests. Several other eminent 
men present spoke briefly and appreciatively of the 
occasion, and the spirit of hospitality manifested 
towards them. After dining and speech-making 
followed dancing, which continued until 2 o’clock 
of the morning of the next day. 

The prolonged festivities somewhat affected the 
fulness of the attendance at the technical session 
on September 16th, the concluding day of the tech- 
nical sessions. 


THE ‘“ ConTE DI SAvoIA.” 


The first paper presented was No. 8, entitled 
“ Rolling of the s.s. ‘Conte di Savoia’ in Tank 
Experiments and at Sea,” written by Dr. Ing. 
Renato de Santis and Dr. Ing. Michele Russo. Dr. 
de Santis is a member of the technical staff of the 
Rome National Tank ; Dr. Michele Russo is a member 
of the technical staff of the Italia Steamship Company. 
This paper was reprinted in abridgment in our issue 
of September 25th. 

Discussing it, Captain A. H. Vankeuren, Con- 
struction Corps, U.S.N., said that there was one 
point apparently inherent in any method of stabilisa- 
tion, namely, that to be reasonably effective the 
metacentric height of the ship to which it was applied 
rust be comparatively small to keep the weight and 
power required for stabilisation within reasonable 
bounds. It was unnecessary at that meeting, devoted 
as it was largely to safety at sea, to enlarge on the 
effect of reduction in metacentric height on stability 
in the damaged condition. He thought it was 
questionable whether for most ships the added comfort 
secured to the passengers by stabilisation was worth 
the cost, remembering that it added little to the 
safety of the ship as a whole and might even, in 
certain contingencies, act in the opposite direction. 

Mr. J. C. Niedermair pointed out that the record 
of the “Conte di Savoia’ was in accordance with 
generally accepted ideas. When in a head sea, the 
rolling was at a minimum, but pitching was increased. 
With a beam sea not much trouble was experienced, 
providing the ratio of the ship’s period to the wave 
period was considerably greater than unity, and that. 





the worst rolling, especially in a fast ship, was experi- 
enced in a following sea on either quarter. The main 
objections to gyro stabilisers were : 


(a) That since sufficient initial stability should 
be provided to meet the requirements of stability 
after damage, initial righting moments which 
were difficult to handle by a gyro resulted. 

(6) They added weight and increased first cost 
and cost of operation, and also took up valuable 
space in the ship. The natural tendency with a 
gyro stabiliser installation was to keep the initial 
righting moments as small as possible. That was 
done to reduce the size of the gyro required. The 
net result was usually a ship which had low initial 
metacentric height and a long period of roll, which, 
in itself, reduced the chances of rolling heavily in 
a seaway. 

Mr. F. P. Hodgkinson, of the Sperry Gyroscope 
Company, called attention to the authors’ statement 
that during the model test no material difference 
was recorded on the towing resistance of the model 
whether rolling or not. That was rather surprising. 
In 1920 Captain William McEntee presented a paper 
before the Society on “‘ Comparative Tests of Bilge 
Keels and a Gyro-Stabiliser on a Model of the U.S. 
Aircraft Carrier ‘ Langley.’” He investigated the 
towing resistance of the model when rolled by a 
harmonic rolling moment applied to the model as 
it was being towed through smooth water. The 
results showed that with a roll of 12} deg. to one 
side, the vessel required 10 per cent. additional 
horse-power in order to maintain a speed of 15 knots. 
At higher speeds, the percentage was only slightly 
smaller. It had always been his company’s belief 
that rolling caused losses of the order of approxi- 
mately 0-9 per cent. per degree of roll. On that 
basis, he would expect the ‘Conte di Savoia” to 
require about 1000 H.P. extra per degree of roll in 
order to maintain the ship at full speed. The rolling 
records taken during the stabiliser trials showed 
an average reduction of roll of about 44 per cent. 
Those results were obtained before the Italia Steam- 
ship Company put into effect all the changes and 
procedures of ship operation outlined. The authors 
stated that there was now considerable improvement 
in the stabilisation, particularly during a strong 
following sea. It would be very interesting to hear 
of further trials, similar to the contract trials, and 
the new figures for the average reduction of roll. 
The paper mentioned a special automatic steering 
device responsive to the angular velocity of departure 
from the course. That device, which was placed on 
the ship after she had been in operation for some 
time, augmented the rudder motions given by the 
regular gyro-pilot. The two controls, not having 
been designed for operation one with the other, 
could not be entirely effective, although the results 
had been gratifying. It was hoped that some day 
they would have the opportunity of installing a 
gyro-pilot which had been designed properly to 
combine the actions. 


Sure PERFORMANCE. 


Paper No. 9, entitled “‘ A Study of Ship Perform- 
ance in Smooth and Rough Water,” written by Dr. 
Ing. Giinther Kempf, was read by the author. Dr. 
Kempf is Director of the Hamburg Model Basin, 
Hamburg, Germany. In his opening paragraph, 
Dr. Kempf says: “ The hydro-dynamical similarity 
of flow around ship and model is known only to a 
certain degree. Taking Froude’s law as the basis of 
comparison, as is customary, dissimilarities exist 
because of the influence of viscosity. The influence 
of this factor increases with increasing distance 
from the bow and is therefore greatest around the 
after body of the ship near the propeller.” The author 
then proceeds to discuss the similarity between ship 
and model, and follows thereafter with the results 
of the full-scale trials at sea of a large motorship. 
The paper is a valuable and informative contribution 
to a complex and important subject to the naval 
architect, the marine engineer, and the shipowner or 
operator. 

Commander H. E. Saunders, Construction Corps, 
U.S.N., in a written contribution to the discussion, 
said that notwithstanding the apparently insur- 
mountable difficulties in establishing and maintaining 
so-called laboratory conditions for a ship trial com- 
parable to those which were possible in a model 
basin, it was believed that propulsion research 
demanded, in the last analysis, a considerable amount 
of conclusive proof which could only be derived 
from full-scale trials of ships at sea. 

Dr. Karl E. Schoenherr, of the U.S. Experimental 
Basin, Navy Yard, Washington, D.C., said that 
Dr. Kempf’s paper confirmed the conclusions reached 
from similar elaborate trials made a few years ago 
in America on the s.s. ‘“‘ Clairton,”’ viz., that when 
ship trials were carefully conducted and the results 
were properly analysed, agreement with the predic- 
tions from model tests within 3 to 5 per cent. was 
obtained. Dr. Schoenherr then pointed out that the 
Schlichting formula with corrections for curvature 
and roughness of the shell plating of the ship com- 
mended by the author was, in its origin and develop- 
ment, very similar to the formula which he, himself, 
proposed in a paper on ‘“ The Resistance of Flat 
Surfaces,” read before this Society in 1932. 

Dr. Kempf’s paper called forth considerable extem- 





poraneous discussion, which emphasised the widely 
recognised importance and unsolved problem of skin 
resistance. Mr. W. W. Smith, chief engineer of the 
Federal Shipbuilding and Dry Dock Company, 
Kearney, N.J., disclosed data concerning the fric- 
tional resistances of different types of butts and 
surfaces, and outlined the procedure followed at the 
Federal plant. Professor Kenneth 8. M. Davidson, 
of the Department of Mechanical Engineering, Stevens 
Institute of Technology, Hoboken, N.J., touched 
upon departures or qualifications of the Froude value 
and declared that it was desirable to develop new 
formule, including the findings of continually widen- 
ing tests made with small models. Mr. H. W. 
Williams, of Messrs. G. and T. Earle and Co., Liver- 
pool, England, discussed the advisability of a revised 
formula. He said, however, that the frictional 
resistance problem has been practically solved with 
the aid of the Froude value, but expressed the belief 
that full-scale trials would undoubtedly help us 
forward. Lieut.-Commander W. P. Roop, Construc- 
tion Corps, U.S.N., urged that research be used to 
give the shipbuilder something that he needed in the 
form of coefficients, either from laboratory experi- 
ments, theoretical assumptions, or the results of the 
sea-going trials of vessels. Mr. H. C. Towle, 
of the Ore Ship Corporation, U.S.A., also touched 
upon frictional resistance and its practical importance 
to the shipowner. He pointed out that even on the 
Great Lakes frictional resistance was found to 
increase fuel consumption uniformly over several 
months, owing to the rosistance resulting from a 
greasy mud-like accumulation on the skin plating of 
some of the ore carriers on the Great Lakes. Mr. 
John L. Bogert, editor, the Marine News (New York 
City), advocated the wider adoption of the now 
available thrust recorder, and by the continual 
reading of that instrument to note increasing resist- 
ance so as to have a ship promptly docked and cleaned 
whenever it was indicated that fuel savings could be 
thus realised. 

Dr. Kempf briefly answered most of the questions 
provoked by his paper. He declared that 
Froude’s formula should be revised, and assured the 
meeting that material now in possession of the staff 
of the Hamburg Tank would be used to that end. 
Finally, he appealed for open co-operation inter- 
nationally as the means most likely to benefit the 
entire shipbuilding world. 


MeEpDIUM-sIzZED Fast LINERS. 


‘** Power, Speed, Economy, and Seaworthiness of 
Medium-sized Fast Liners”? was the title of paper 
No. 10, written and read by Dr. Ing. E. Foerster, 
Vice-President, Hamburg Experimental Tank Friends’ 
Society. Dr. Foerster’s paper was the last one pre- 
sented at the meeting. It aroused much interest, as 
indicated by the scope of the discussion that followed 
its reading. So much has been said and written about 
the newest and largest of the super-liners in Trans- 
atlantic service that the general public has quite 
lost sight of those much smaller craft that carry the 
major part of the passenger traffic and a vast 
deal of certain profitable kinds of cargo. It is with 
these less proclaimed craft and their potentialities 
that Dr. Foerster has dealt, and we thus learn that 
the experiments and the experience that have made 
the super-liner possible can be used to advantage in 
developing medium-sized fast liners. Terminal 
accommodations, channels, and even harbour facilities 
have been adapted to meet the needs of the super- 
liners engaged especially in the North Atlantic 
passenger trade, but the situation in these particulars 
is quite different in other parts of the world, where 
the needs of overseas traffic, long runs involving 
special fuel and water problems, and harbour limita- 
tions restrict the size and the speed of vessels that 
can be employed satisfactorily. Ships carrying 
passengers and cargo to ports in other parts of the 
world impose definite limitations, although present- 
day demands call for substantial betterments in a 
number of outstanding characteristics. 

Dr. Foerster’s paper is presented in an abstract 
form on page 442. 

Opening the discussion, Mr. Bengt E. Meurk, of 
the Isthmian Steamship Company, New York City, 
said it was particularly interesting to note the 
author’s description of the adoption of the Maierform 
bow, Isherwood arcform middle body, and cruiser 
stern in a combined design. That combination 
should produce a most efficient ship for all purposes, 
if it could be successfully worked out, and he was 
particularly interested in noting that Dr. Foerster 
proposed it for a ship of 25-knot speed, as the Maier- 
form had so far been identified mostly with cargo 
vessels of only moderate speeds. It would be inter- 
esting to know how that combination of hull forms 
would compare in tank tests with a straight arc- 
form ship and with a straight Maierform ship in 
both smooth and rough seas. The author’s proposal 
to replace the conventional form of rudder with the 
Voith-Schneider device was also quite daring. The 
dependability of that propulsive-steering device 
appeared to be inferior to the conventional rudder, 
when considering damage by floating submerged 
objects and other hazards of the sea; also, if 
damaged, it appeared to be more complicated and 
difficult to repair. 

Captain A. H. Vankeuren, U.S. Navy, said that 
one of the interesting developments discussed was 
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That, it was under- 


the Siemens anti-rolling device. 
stood, operated to diminish stability—a condition 
always favourable to easy rolling, but not quite so 
favourable to the safety of the ship in a damaged 


condition. He wondered somewhat whether the 
automatic list-correcting system of pumps men- 
tioned quite filled the bill as regarded restoring a 
satisfactory metacentric height to ensure adequate 
stability in damaged condition. 

Mr. F. P. Hodgkinson, of the Sperry Gyroscope 
Company, said that it was particularly interesting to 
note that a new anti-rolling device had been investi- 
gated for the modified ‘‘ Cap Arcona.”’ The original 
ship, he believed, had a combination of open and 
closed Frahm tanks of the passive type, which 
required no external power to actuate them. He 
understood that the proposed new anti-rolling 
tanks were of the activated type requiring external 
power. It was worthy of note that Germany had 
shown great interest in the study and testing of 
various types of anti-rolling devices and had estab- 
lished a bureau for the study of the entire subject 
so as to avoid duplication of work. The use of the 
active type of tank should definitely improve stabilisa- 
tion over that obtained from passive tanks, providing 
the control and transfer of liquid could be accom- 
plished rapidly and with precision in order to conform 
to rapidly changing sea conditions and transient 
forces. To his mind that was very difficult to accom- 
plish. It would be interesting to know whether the 
Voith-Schneider propeller would improve the course 
steadiness of the ship over that ordinarily obtained 
by orthodox rudders. If great improvement were 
possible, the difficulties that might exist from yaw- 
heel would be greatly minimised. In conclusion, he 
thought that those interested in the art of stabilisa- 
tion would appreciate a summary of trials of the 
Siemens anti-rolling tanks on the *‘ Kénigen Luise,” 
taken over a period of time and under all conditions 
of sea, as was done for the gyro-stabilisers on the 
‘** Conte di Savoia.” 

Mr. H. F. Norton, Newport News Shipbuilding and 
Dry Dock Company, said it was interesting to see 
that, while Dr. Foerster’s arrangement diagrams were 
perhaps drawn with no idea of definite settlement of 
subdivision features, they appeared to retain the 
wing tank subdivision of the older ship and even 
further extended it. In order to meet almost any 
reasonable damaged stability regulations for the 
listing of the ship, such an arrangement would seem 
to involve most elaborate and expensive cross con- 


centric heights as great as now seem to be under 
consideration was demanded, it might indeed be 
necessary to resort to some patent method of reducing 
them, as Dr. Foerster described, but the question was 
whether such devices could be depended upon to 
reduce them enough. 

Dr. G.S. Baker, O.B.E., D.Sc., Vice-President of the 
Institution of Naval Architects, said, in dealing with 
wave experiments with models: ‘“ One can be mis- 
guided by limited tank experiments. A given wave in 
a tank with a given model will yield one set of results, 
and yet in the same tank a wave can be produced arti- 
ficially that may show the given model to be far more 
deficient or less satisfactory than the previous tests.” 
De. Baker also criticised the steering propeller, as 
described in the paper. 

Dr. H. H. Blache, of Burmeister and Wain, ex- 
pressed himself as unfavourable to the use of roller 
bearings on propeller shafts. Mr. W. W. Smith, of 
the Federal Shipbuilding and Dry Dock Company, 
asked whether or not in the study of rudder action, 
Dr. Foerster had given consideration to the use of 
twin rudders. Mr. Smith mentioned the proved 
merits of twin rudders. He also said that propeller 
efficiencies could be improved by increasing the size 
of the propeller, and incidentally by reducing the 
number of revolutions while employing lower horse- 
power. Touching upon boilers and burners, he 
advocated the adoption of the European practice in 
burners. Professor William Hovgaard, Professor 
Emeritus, Massachusetts Institute of Technology, 
briefly dealt with the rolling problem. 


In reply, Dr. Foerster covered only a few of the 
points raised, and said that he would answer all 
the questions later and at length. He expressed 
his belief that wave tests in tanks had measurable 
value, even if imperfect and inconclusive. He was 
convinced that the Maierform hull had merit, and he 
announced that it had been shown in practice to be 
superior in a number of respects. Koller bearings 
for propeller shafts, so he declared, gave a desirable 
degree of flexibility, especially when a ship was 
moving at sea in rough water, and he said in 
such circumstances there was an increase in efficiency 
of as high as 10 per cent. He stated that twin rudders 
had been under consideration, but that he had not 
found them acceptable. Regarding the sea perform- 
ance of smaller propellers, he was of the opinion they 
were more desirable than larger propellers because of 
the less frequent emergence of the blades of the 





nections for those tanks. If the maintaining of meta- 


smaller screws. 
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HE Thirtieth International Motor Exhibition 

opened at Olympia on Thursday, October 15th, 
for nine days under the auspices of the Society of 
Motor Manufacturers and Traders, Ltd. This is the 
last Exhibition to be held by the Society at Olympia, 
since from 1937 onwards the series of Exhibitions 
concerned in the motor industry will occupy new 
accommodation in more extensive premises now in 
the course of construction at.Earl’s Court. The 
present. accommodation at Olympia has, however, in 
recent’ months undergone very considerable renova- 
tion and reconstruction with the object of improving 
the public amenities. This year’s Motor Show 
differs from previous ones in the fact that there is now 
no Commercial Vehicle Section, a separate Exhibition 
being organised for that trade every second year. 
Nevertheless, even with the new accommodation 





Motor Exhibition. 
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and the absence of the heavy vehicles, the Show is 
by no means empty. True, the congestion is not 
what it was in previous years, and popular stands 
can be seen without risk of physical injury, but the 
fact that the vast space available at Olympia can be 
kept comfortably filled from 10 a.m. to 10 p.m. 
speaks well for the popularity of the private car 
and the importance and prosperity of the industry. 
Indeed, the motor car has become an essential factor 
of modern life. 

Probably owing to American influence, combined 
with the wish of car owners always to have a recent 
‘“* model,” the wearing powers of the mechanical parts 
have ceased to be as important as they once were, 
and there are cases where the art of the designer has 





as to gain cheapness in first cost and at the same time 
lose that which is no longer useful, namely, the life 
of some parts of the car after other parts have been 
worn out. There are cars to-day endowed with a 
marvellous faculty for providing trouble-free service 
for a certain time, and then literally wearing out in 
all parts at the same time. 

But it is not only in this respect that the design of 
the modern automobile engine is radically different 
from the design of similar power units for other 
purposes. The automobile engine is designed to give 
the maximum horse-power possible for its weight, 
not only at its maximum revolutions, but also at 
lower parts of its range, the engine torque throughout 
its range of speed being even more valuable than 
maximum output. The congestion of the roads is 
largely responsible for this, since good acceleration 
means more miles in the hour than a high top speed 
for which road conditions are seldom suitable. 





THE ENGINES AT THE Motor SHow. 


The importance of engine acceleration through a 
long range of revolutions is obvious on examination 
of the engines shown at Olympia. The tendency to 
adopt bigger bores and a larger number of cylinders 
still continues, showing the gain to the industry of 
the reduction in the horse-power tax. In addition, 
the use of V engines, whether eight-cylinder or twelve, 
continues, and is a sign of the return to prosperity of 
this country. The prejudice formerly shown to the 
V 8 seems to have been completely overcome, and it 
is no longer looked upon as an engine liable to have 
a high fuel consumption and unable to work at high 
revolutions without vibration. In the twelve-cylinder 
range the Rolls-Royce forms the perfect example. 
This engine was fully described last year, and, in 
general, no change has been made, except in the 
carburation system. Last year four independent 
carburetters were used, each supplying three cylinders 
of one or the other bank. This year a dual-down- 
draught carburetter has been fitted, each of the two 
bodies feeding one bank of cylinders. The change has 
resulted in a simpler arrangement, desirable when 
necessary adjustments have to be made away from the 
works, and in no way affects the performance of the car. 
The engine, it will be recalled, has a Treasury rating 
of 50-7 H.P., a bore of 3}in., and a stroke of 4}in. 
Push-rod operated overhead valves are provided with 
automatic adjustment for clearance, and detachable 
cylinde heads are fitted. The water circulation is 
by pump and the cooling is controlled by means of 
radiator shutters controlled by a thermostat. Twin 
ignition by battery and coil is used and the lubrication 
system is by force feed, two pressures of oil being 
provided, high pressure to the main bearings big and 
little ends, and low pressure to the timing gear, valve 
gear, &c. 

The entry of a newcomer to the range of luxury 
cars is a hopeful sign of prosperity in this country. 
The Lagonda firm, for many years famous for high 
performance cars of medium power, is exhibiting 
this year a twelve-cylinder vehicle of 41-85 H.P. 
R.A.C. rating. The engine has a 75 mm. bore and 
an 84-5 mm. stroke, the capacity being 4480 cc. The 
twelve cylinders are arranged as two six-cylinder banks 
at 60 deg., the two cylinder blocks and crank case 
being in one nickel iron casting ‘and the heads 


in two detachable nickel iron castings. There 
are two overhead valves per cylinder arranged 


in line operated by an overhead camshaft through 
short adjustable tappets, which relieve the valves of 
all side thrust and make the valve reciprocating 
weight extremely light. The camshafts are driven 
through gears and two short chains. 

The crankshaft, fitted with balance weights and 
a torsional vibration damper, is carried on four large 
bearings. The crank pins and the main bearings are 
lubricated by one oil pump, while another pump 





been expended not in the elimination of wear, but 
actually in the elimination of resistance to wear, so 


lubricates the valve gear and all the other parts of 














FIGS. 1 AND 2—OFF-SIDE AND NEAR-SIDE VIEWS OF THE 
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the engme. A suction filter in the sump protects 
both pumps, whilst each pump has a fine mesh gauze 
filter on its delivery side to protect the bearings. In 
addition, there is a by-pass filter of extreme fineness, 
continuously removing the dirt in the crank case. 
The ignition is by coil and the timing is automatically 
regulated, both by the speed of the engine and by the 
throttle opening. Each bank of cylinders has an 
independent ignition system. The cooling of the 
cylinders is by water circulated by a pump, while 
the temperature is regulated by a thermostat, which 
cuts the radiator out of circuit and returns the water 
through a closed circuit to the pump, until a set tem- 
perature is attained. Thermostat-operated radiator 
shutters assist in maintaining the temperature at 
about this point. 


The engine is flexibly mounted in the frame. The 
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Fic. 3—Oll FILLER CAP—SUNBEAM 


sump carries 3 gallons of oil, and great care has been 
taken in the design to ensure that the pump is always 
adequately supplied with oil, even under the heaviest 
braking or cornering. Care has also been taken to 
provide adequate cooling for the oil. 

There is one double down-draught carburetter, 
with the mixture thermostatically controlled for 
starting, an exhaust heated hot spot, and external 
drain pipes to prevent petrol building up in the induc- 
tion pipes. The crankshaft is nitrogen-hardened and 
the connecting-rods operate without bushes, the white 
metal being run direct into the light alloy rods them- 
selves. 

Illustrated in Figs. 1 and 2 is the straight eight- 
cylinder engine of the new Sunbeam 30 H.P. chassis. 
This firm also has re-entered the big engine class after 
a number of years, during which it has been 
building smaller vehicles. The exceptionally clean 











Fic. 4—V8 STANDARD ENGINE 


design of the engine will be noted. The engine has 
a bore of 80 mm. and a stroke of 112 mm., giving a 
cubie capacity of 4-503 ec. On the Treasury rating 
of 31-7 H.P., the tax is £24. The cylinder block and 
crank case form a monobloc casting of special iron 
alloy. An aluminium sump is fitted. The balanced 
crankshaft is carried in ten main bearings. A har- 
monic balancer is also fitted. The lubricating pump 
casing is cast in with the crank case. The system of 
lubrication has been carefully arranged. All oil 
passages are cast in the crank case, and no piping 
exists inside the engine. The cleaning of the oil is 
done by a filter immediately below the oil filler cap. 
A by-pass ensures that only the oil actually required 
for the bearings is passed through this filter. An 
additional use of the filler cap is to operate an oil 
pump which delivers to the chassis lubricating system 
whenever the filler cap is opened. The filler cap, filter, 
and dipstick are shown in Fig. 3. The dipstick is 
used to operate the crank case drain cock when 
pressed down in its seating. The lubricating oil is 














circulated in a heating chamber connected to the 
water circulation system to provide a rapid means of 
warming the oil when cold and to act as a cooler when 
normal running temperature has been reached. The 
water-cooling system is controlled by thermostat 
which also controls the oil temperature by means 
of the oil heating system. A centrifugal pump is 
driven from the camshaft extension. The main 
timing gear is at the rear of the engine and consists 
of helical wheels. A right-angle shaft drives the 
distributor for the battery and coil ignition at the 





engine, just in front of the carburetter, behind which 
is the distributor on a vertical shaft driven from the 
camshaft. On the same shaft is a mechanical fuel 
pump and the oil pump is fitted at its lower end. 
Fig. 5 illustrates the valve gear of the new Alvis 
4-3-litre engine. It is a six-cylinder unit of con- 
ventional type, but fitted with an ingenious system of 
valve springs, as shown. Instead of the conventional 
single spiral spring surrounding the valve stem, the 
Alvis is fitted with a series of eight small spiral springs 
placed in a circle around the valve stem. By this 











Fic. 5—-MULTI-VALVE SPRING ARRANGEMENT—ALVIS 


top and the oil pump at the bottom. Push-rod 
operated overhead valves operate in the detachable 
head. The valves are of austenitic nickel chrome 
steel. As shown in the illustration, a special design 
of exhaust manifold and an inlet manifold operating 
between two carburetters are fitted. The induction 
system relies on a regular wave motion being set up 
along the inlet manifold from the ends to the centre, 
from which each cylinder feeds evenly. The car- 
buretters feed into this wave motion at the commence- 
ment. As shown, down-draught carburetters are 
used, each drawing air through an air cleaner and 
silencer running along the top of the engine. 

Fig. 4 illustrates another eight-cylinder engine, 
typical of another system of design. It is the V8 
engine available on one model produced by the 
Standard Motor Company, Ltd. 

The engine is a 90 deg. V eight-cylinder of 63-5 mm. 





means, “ valve bounce” is claimed to be greatly 
reduced as the natural period of the eight springs is 
very much above that of the valve motion. By the 
use of multi-springs in this way, the removal and 
replacement of a valve is very much simpler and the 
likelihood of misfiring due to a valve not working 
because of spring failure is very remote. For the 
rest, the engine follows well-tried practice. Three 
carburetters are used to ensure even gas distribution 
to all cylinders. Coil ignition is standard and the 
general specification is on standard Alvis lines. 


CHASSIS AND TRANSMISSIONS. 


The tendency to re-design the chassis and suspen- 
sion of the modern automobile along lines radically 
different from the normal continues to grow. Last 
year this tendency revealed itself on the stands of 
various makers of established name, and this year the 











FiG. 6—-FRONT SUSPENSION SYSTEM—MERCEDES-BENZ 


bore and 106 mm. stroke. The cubie capacity is 
2686 cc., which gives an R.A.C, rating of 20 H.P. At 
4000 r.p.m., a figure within the range of the engine, 
75 B.H.P. is developed. The crankshaft is carried 
on three main bearings and is balanced statically and 
dynamically. The compression ratio is given as 
6-5 to 1. Side valves are operated by a camshaft, 
centrally disposed in the V of the engine, and a single 
down-draught carburetter is used, equipped as shown 
with a large air filter. The ignition is by battery and 
coil. Force-feed lubrication is standard, and a water 
impeller is fitted at the water outlets of the two blocks 
driven by the same belt as the dynamo. On the 
impeller shaft the fan is fitted. As shown, the oil- 
filling orifice is placed high up in the centre of the 





tendency is even more marked. The accepted theory 
derived from horse vehicle days that a four-wheeled 
car must necessarily have each pair of wheels joined 
by an axle has at last been questioned, and the 
tendency nowadays is to have each wheel as a flexible 
support for one corner of the chassis, not as one end 
of a lever pivoting about the opposite wheel. A pair 
of wheels on an axle is a single unit receiving shocks 
from both ends. Two independent wheels are isolated 
units receiving only the shocks which are their own 
share and acting on a frame at one point when the 
frame is resting on the other three wheels. Having 
assumed that it is not essential for the frame to move 
every time the wheel is moved, but that it is 
possible for it to remain steady, a frame designed 
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on orthodox lines ceases to be the most suitable, 
and the modern design of frame as exemplified 
by the illustrations Figs. 6 and 7 comes into being. 
Fig. 6 shows the front suspension of the Mercedes- 
Benz chassis and as shown it consists of two 
transverse springs forming with the steering centre 
pins at each end a parallelogram. A bracket from 
the chassis ldcates each steering pin relative to the 
chassis and at the steering pin end has a second lever 
to provide a compound motion allowing the wheel to 
remain at a constant distance from the chassis in all 
positions. The shock transmitted by either wheel 
reaches the chassis at the spring fulcrums in the centre 
of the vehicle and therefore is a minimum. 

















FIG. 7—-REAR SUSPENSION—MERCEDES - BENZ 
shock is taken by the springs themselves and by the 
radius arms. The chassis under these circumstances 
becomes purely an engine bearer at the front end and, 
as shown, now consists of two oval tubes running 
close in on each side of the engine. Fig. 7 shows the 
continuation of the frame and the rear suspension. 
It will be seen that the frame has been designed as 
narrow as possible so that the wracking strains from 
the motion of each wheel are minimised. The body 
work is carried on extensions and in the rear the 
frame is only wide enough to house the differential. 
It will be recalled that the Mercedes chassis has inde- 
pendent springing at the rear, by means of an inge- 
nious design of back axle drive, and the final drive is 
suspended with the chassis. The driving half axles 
are as shown and each is suspended by means of a 
coil spring held on a reaction pad so that the resistance 














Fic. 8-ALVIS FRONT WHEEL 


to the wheels is taken on, as it were, a lever pivoting 
about the chassis centre. Thus in front and rear all 
road shocks are reduced to vertical movements at 
the chassis centre and any twist given at the ends is 
brought central as well so as to eliminate wracking. 

Another method of providing the front wheel 
suspension is shown in Fig. 8, which illustrates the 
Alvis front wheel. Here again a transverse spring is 
used, but the lower member in this case is a radius 
arm from the chassis. The simplicity of the design 
shows that the complications found necessary last 
year have been largely removed and even when shock 
absorbers are required the number of joints and 
struts need not be large. 

A car which exemplifies a number of trends in 
modern design and shows the possibilities of inde- 
pendent suspension is the Cord exhibited by R.S.M. 
(Automobiles), Ltd. It is most noteworthy as being 
front wheel driven. The entire power unit forms an 


It also 
has only a vertical component, since all sideway 


gear-box and final drive are monobloc, two uni- 
versally jointed half-shafts transmitting the power to 
the front wheels. The front suspension is by a trans- 
verse spring in this case beneath the gear-box, the 
end of the spring being tied to a radius arm by a 
rubber cushioned tie rod. The radius arm carries the 
wheel in a vertical gimbal, the pin of which is the 
steering pin. At its other end the radius arm is 
pivoted about a spindle held by the chassis. The car 
itself is an interesting example of modern practice, 
the engine being a V8 Lycoming of 3}in. bore by 
3jin. stroke. The gear-box provides four speeds, 
synchromesh being used, and the top gear being an 
extra high one, designed for use on the open road to 
reduce engine revolutions. The change-speed system 
is operated by means of two vacuum cylinders, one 
for each pair of speeds, the valve gear for which is 
electrically operated. The presence in front of all 
mechanical parts renders a chassis frame unnecessary 
and instead a body floor of sheet steel runs aft to the 
rear axle, replacing the normal chassis. 
The transmissions used in this year’s cars are 
generally similar to last year in design. The Wilson- 
Drury transmission, either with or without a fluid fly- 
wheel, is well-known and in the field of semi-automatic 
transmission is probably the most popular. Several 
similar epicyclic gear-boxes are on the market, how- 
ever, notably the Cotal, to be found on several Con- 
tinental makes. In this box four epicyclic trains are 
used to provide four speeds, the drive being brought 
into action by electro-magnetic means. Current from 
the battery is used to energise what would normally 
be the brake drum and cause it to become magnetised 
and to be held by a fixed ring round it on the gear-box. 
Each train of gears becomes locked solid in. turn, so 
that the noise becomes progressively less on each 
gear. First gear has all four trains working, second 
and third gears have each one train locked and the 
other working, and fourth gear is direct, both trains 
being locked. On the Austin stand is exhibited the 
Hayes infinitely variable transmission. As an alterna- 
tive to the epicyclic gear-box the synchromesh gear- 
box, with or without an overdrive, is popular. This 
year the overdrive has generally been installed in the 
gear-box, whereas last year the back axle was 
generally selected as a suitable place for it. The 
clutch has come in for a certain amount of attention, 
centrifugally operated clutches which automatically 
release at certain minimum revolutions being popular. 
Various types are shown. 
(To be continued.) 








Canadian Engineering News. 
(By our Canadian Correspondent.) 


Passamaquoddy Project. 


On his recent official visit to Canada, President 
Roosevelt, of the United States, expressed the opinion 
that the 40,000,000-dollar Passamaquoddy tide-harness- 
ing power project was still feasible. He said that if Canada 
ever should start developing its side of the projected 
development the dream of the future would naturally be 
a free export of surplus power between the Dominion and 
the United States. He reminded assembled statesmen 
and industrialists that the scientific transmission of 
electric power had been growing by leaps and bounds, 
and he still thought harnessing of the 28ft. tides in the 
bay for power purposes was feasible. Tide harnessing, 
he told his hearers, had been studied on the Severn River 
in England and was under consideration for St. Malo in 
France, and he thought it an experiment worth trying. 
There would be more such projects in the United States, 
he said, if the first succeeded. Mr. Roosevelt said the whole 
conception of the Passamaquoddy Bay project was based 
on the fact that the use of power in Canada and the 
United States had been increasing from 10 to 15 per cent. 
annually. The “‘ Quoddy ” idea originated nearly fifteen 
years ago, he said, after England began consideration of 
harnessing the Severn’s big tides. Owen D. Young, of the 
General Electric y, then studied the Bay of 
Fundy possibilities, and found them worth considering, 
but there was at that time no great demand for such 
power. Colonel Dexter Cooper, United States engineer, 
made a similar survey in 1927, and came to the same con- 
clusion. In 1933, at the start of his administration, 
Government engineers held the project feasible, and pre- 
liminary work was started on the American side, with the 
expectation the power could be sold. It was hoped, he 
said, that the United States Congress would appropriate 
money next fall to continue the work on the American 
side. 
Development on the Canadian side, on the bay which 
cuts into the left entrance of the Bay of Fundy, has been 
hanging fire for many years, although Canadian engineers 
have always been ready to commit themselves as to its 
feasibility. About twelve years ago a company headed 
by Dexter Cooper secured a Canadian charter for the work, 
the life of which was extended on two occasions. Finally 
it lapsed and the situation now is that if the project is 
to be gone ahead with on the Canadian side, application 
will have to be made to the Federal Government for a new 
charter. 


Nickel Production Up. 


Eclipsing all past records for a similar period, 
Canadian nickel production totalled 68,700,000 lb. in 
the first five months of 1936, as compared with 
52,000,000 Ib. in the corresponding period of 1935. Both 
producing companies, International Nickel and Falcon- 
bridge Nickel, have been operating at capacity rates, 





isolated portion of the car in front. The engine, clutch, 





national Nickel, which, in 1929, completed a programme 
of mine development and plant construction, involving 
an outlay of 50 million dollars, is expending 12 million 
dollars this year in the construction of new plants, and 
in additions to facilities of existing plants. Falconbridge 
Nickel is expanding its plant facilities to enable a 25 per 
cent. increase in the company’s productive capacity. 


B.C. Electric Plans. 


The British Columbia Electric Railway Company 
has launched a one million dollar programme of electrical 
development at Vancouver. The work will involve the 
construction of a new Grandview sub-station and under- 
ground high-tension connections. Ducts for the under- 
ground work alone will cost about 200,000 dollars, exclusive 
of the cost of cables. The new sub-station will be of 
reinforced concrete, 60ft. wide and 175ft. in length. 
New switches and transformers will involve an outlay 
of about 250,000 dollars. The new station will be con- 
nected with the Horne Payne station by a 34,000-volt 
overhead line. From the new sub-station to the Main 
Street station two underground circuits will be run, 
each carrying 12,000 volts. 


Rapid Winter Job. 


THE new plant of the Continental Can Company 

of Canada, Ltd., at New Toronto, represents one of the 
outstanding construction feats of the year. Not even con- 
templated until early this year, it was completed in three 
months’ time, thus enabling the company to participate 
in the current season’s business on an even footing with 
long-established plants. First concrete footings for the 
project were poured on January 20th, 1936, and, with the 
aid of an adjustable steam-heated enclosure devised by 
the Austin Company of Canada, who designed and erected 
the plant, 6500 cubic yards of concrete were poured before 
the end of March. The “storm jacket” alone made it 
possible for the workmen to labour through the record- 
breaking winter and to protect the concrete from destruc- 
tive early weathering. Initial units of the production 
machinery were eompletely installed early in June, and 
the first can rolled off the line on June 15th. Since that 
time the plant has placed a number of additional units in 
operation. 
The building, which contains 191,000 square feet of 
space, has been constructed of reinforced concrete and 
buff-coloured brick, with steel sashes throughout. It is 
made up of two sections—one, 60ft. by 100ft., accom- 
modating offices and service facilities ; the other, 160ft. 
by 220ft., housing the plant proper. The top floor of the 
main production building has been equipped with forming 
machines, soldering, and testing equipment, coating presses 
and drying ovens, all of latest design. This floor has a 
load-carrying capacity of 250 lb. per square foot. This 
project represents several innovations in Canadian 
factory building. Most of the concrete was poured into 
plywood or Masonite forms, and all of it was vibrated. 
Special vibrators operating at a rate of 3400 vibrations 
per minute, were used to obtain maximum density in the 
concrete. As a result of using plywood or composition 
board in 4ft. by 6ft. or 4ft. by 8ft. sections, the ceilings 
and beam sections have a more regular surface than could 
possibly have been obtained with common 6in. boards. 
Saw tooth monitors, with skylight panes set vertically, 
have permitted the use of conventional steel sash in the 
skylights which carry ventilating hoods to carry off heat 
and gases from third-floor metal-working operations. 
The roof of the entire building has been covered with 
lin. insulation over a 4in. concrete slab roof deck, and 
has been topped with a fifteen-year bonded roof. The 
plant occupies a site adjacent to the Campbell soup plant, 
from which steam is purchased, as it has no independent 
heating or power facilities. 


Rubber. 


The rubber laboratory in the National Research 
Laboratories at Ottawa is the only one in Canada outside 
those maintained in the manufacturing plants. It is 
therefore in a particularly advantageous position to 
render service to the country as a whole. 

An outstanding contribution to the industry came from 
McGill University, where a research grant enabled work 
to be done prior to the establishment of these‘laboratories, 
the vulcanising and testing equipment used being later 
transferred to the National Research Laboratories. An 
intensive study of the resin present in the raw rubber 
revealed that fatty acids are a normal constituent of rubber 
resins, and that in most rubber mixtures it is advisable 
to add a further supply. This discovery completely 
reversed views held previously, and as a result the con- 
sumption of fatty acid by the rubber industry on the North 
American Continent reached more than 12,000,000 Ib. in 
1928. 

In conjunction with the Biological Board of Canada, 
an investigation has been carried out in the National 
Research Laboratories into the possibility of making fatty 
acids suitable for use by the rubber industry from the 
pilchard oil of British Columbia. The results are so favour- 
able that it may be hoped that this line of manufacture 
will be taken up in Canada. 

Apart from the raw rubber many other compounds enter 
into the manufacture of the final product. To date very 
few of these have been produced in Canada, but in recent 
years the laboratory has examined, for such purposes, 
carbon black made in the laboratories from Turner Valley 
gas, mineral rubber made from Alberta tars and bitumen, 
clays from the Western Provinces, silica, kaolin and tale 
from the Central Provinces, and diatomaceous earth from 
the Maritimes. All of these investigations have been of 
decided assistance to those working on the materials thus 
tested. A new process for the production of an adhesive 
capable of bonding rubber to metal has been developed 
in the laboratories, and is now being studied, particularly 
in regard to its use in automobile construction. A study 
of behaviour at winter temperatures of rubber cord for 
use in absorbing shock on aeroplanes has been initiated 
and will be pursued during the coming winter. At the 
request of the Department of Naval Service, a pre- 
liminary draft was made of specifications for the various 





and have large expansion programmes under way. Inter- 
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VISITS AND EXCURSIONS. 
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(Concluded from page 413, October 16th.) 


TVHE greater part of Friday, Septomber 25th, was 
4 devoted to a visit to the Gussstahlfabrik Fried. 
Krupp A.G. at Essen. So large is this works that the 
choice was made to take the very large party of 
Institute members by special train rather than by 
coaches, since the train could be used. within the works 
as a means of transport from place to place. Fried. 
Krupp is, in fact, a combine operating iron ore mines, 
collieries, blast-furnaces, steel making plants, foun- 
dries, forges, rolling mills, engineering works, and a 
shipyard, although as far as possible the work is all 


concentrated at Essen. It grew out of very small 





bringing raw materials to the site. There are two 
blast-furnaces of the latest suspended type, each with 
an output of 500 tons a day. These furnaces were 
blown in during 1929 and one of them, after being 
engaged on high temperature duty for seven years, 
was recently re-lined. The other furnace, which is 
working at a lower temperature, is still in continuous 
service. Each furnace is served by three Cowper 
stoves. For each furnace the whole of the charging 
operations is controlled by two men, one of whom sees 
to the assembly of the material for the charging skip, 
while the other operates the hoist, the bells, and the 





ROLLING A RAILWAY WHEEL TIRE 


beginnings. When, at the beginning of the nine- 
teenth century, England was standing out against 
Napoleon, a blockade of the whole Continent of 
Europe was put into effect. In 1811 Friedrich Krupp, 
a merchant of Essen, finding that it was practically 
impossible to import steel from Sheffield, conceived 
the idea of manufacturing crucible steel in Germany. 
He had no knowledge of the steel industry and up to 
that time the secrets of the Sheffield production 
methods had remained well guarded. Yet with 
remarkable courage he set about realising his ideas. 
Despite repeated failures, he struggled on for fifteen 
years, only at last to lose his fortune, his health, and 
finally his courage. He died at the early age of 
thirty-nine, a disillusioned man, leaving his family 
in almost needy circumstances, and the business 
virtually bankrupt. But the seed had been well 
sown. Krupp’s eldest son, Alfred, was then only 
fourteen years old, but he had been trained by his 
father and circumstances and necessity forced him 
early to achieve a man’s steadfastness and determina- 
tion. His father left to him a firm employing four 
men. The big melting house facing the town had been 
idle six mopths and more; the “‘ hammer ground ” 
was leased to an old acquaintance ; the name of the 
firm had been struck off the industrial taxation list. 
The power of Alfred’s mind is well shown in his 
letters published as a book in 1930. These letters 
tell the history of his early struggles and show that 
he inherited from his father an indomitable courage 
and combined it with the store of knowledge that he 
gathered by bitter experience. But by the time of his 
death in 1887 the number of employees had risen to 
21,000 and the name of Krupp was known and 
respected the world over. The foresight of Friedrich 
Aifred Krupp, grandson of the founder, into whose 
hands the control of the firm’s destinies next fell, led 
to the development of a chemico-physical research 
laboratory in which research work on special steels 
was done before the need for such products had been 
largely felt by industry. When he died in 1903 the 
firm was transformed into a joint stock company, all 
the shares of which are now held by the Krupp family. 
Now, in 1936 there are employed 42,000 persons at 
Essen alone and counting in the. various other 
factories the total personnel is as much as 80,000 
people. 
the works, the steel works and the engineering works. 
The total area of land owned amounts to 2150 acres, 
of which 290 acres are occupied by shops. 


BLAST-FURNACES AND STEEL WORKS. 


The visitors were first conveyed to the new blast- 
furnace plant situated at the extreme north of the 
site, up against the Rhine-Herne Canal. A private 
harbour leading off the canal has a length of 765 yards 
and a width of 65 yards and affords a ready means of 


At Essen there are two main branches of 














charge indicators. Close by the furnaces there is a 
new plant under erection, which, we were informed, 
was to be used for the improvement of German ores. 
At present a large proportion of Swedish ore is used. 
The furnaces are illustrated on page 434. 

In many steel works use of the blast-furnace gas is 
made directly in gas engines driving compressors for 
the supply of blast air. These engines occupy a great 
deal of space and require a considerable staff to 
control and maintain them. Their use was, however, 
particularly developed by German engineers. Tur- 
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bines and especially turbo-blowers have, however, 
been so much improved in recent years that an alter- 
native method of utilising blast-furnace gas has been 
rendered economical, At this new Krupp plant the 
gas is burnt under boilers which supply steam to 
turbo-blowers, and the amount of space devoted to 
blowing plant is thereby very much reduced. There 
are two Brown-Boveri blowers, each capable of 
delivering 120,000 cubic metres per hour at 0-9 atmos- 
pheres pressure, so that either set is sufficient to 
operate both blast-furnaces. In addition, there are 
two A.E.G. 14,000-kW turbo-generators. The boiler 
plant consists of five tubuler boilers—see page 434— 
three of which are fitted for oil firing as a standby. 

In the open-hearth steel plant nearby there is one 
furnace of 160 tons capacity and four of 80 tons. A 
mixture of blast-furnace, coke oven, and producer gas 
is used for heating the furnaces. Hot metal is brought 
from the blast-furnaces by a locomotive in ladles of 
60 to 70 tons capacity. Scrap is obtained from a bay 
which extends for the full length of the melting shop 
and which is served by four cranes with magnets. 
The largest ingot so far cast weighed 230 tons. 
Casting is done on tables, where size permits, on the 
group system, the small ingots being bottom poured 
and the large top poured. The ingots are stripped on 
the tables, which are then picked up by one of the 
cranes and the ingots are tipped on to the stocking 
floor. Rolling mills are situated close to the steel 
plant. The cogging mill is served by coal-fired 
furnaces. The billets are cropped by a shear in the 
cogging train and delivered by the crane to the live 
rollers serving the finishing mill, which is in parallel 
with the cogging mill and consists of two stands of 
three-high and one stand of two-high rolls. The 
rolled sections are sheared to length by a travelling 
saw in the finishing mill train. 


Trre Rowiuwe Mitt AND LOCOMOTIVE SHOPS. 


After the foregoing plant had been inspected the 
special train was again boarded and the party 
travelled four miles across the works to the tire rolling 
mill plant, which covers an area of 34,800 square 
yards and is equipped with three tire mills and a 
wheel mill. This plant is capable of an annual pro- 
duction of 315,000 tires and 120,000 wheel centres. 
The cylindrical billets from which the tires are rolled 
are deeply nicked by cutting-off lathes with 
multiple parting-off tools and the resulting cheeses 
are cracked off by a hydraulic wedge and carried by 
crane to the coal-fired heating furnaces. The hot 
cheeses are first forged under presses to rings of great 
thickness compared to the bore. In this condition 
they are lifted by the crane and deposited on a run- 
way, along which they roll to the mills, where they 
are rolled in two stages to the finished tire size. 
Treatment in a centralising press is followed by the 
stamping of a number or mark under a hammer. 

The locomotive shop consists of a single building of 
nineteen parallel bays with a floor area of 88,800 
square yards. Here the whole work of the construc- 
tion of locomotives is carried out. The central bay 
is arranged for erecting and is served by a transfer 
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carriage to convey the locomotives to and from the 
outgoing sidings to any one of the erecting tracks at 
right angles to the bay. The bays on one side of the 
erection department are laid out for machining the 
mechanical parts, while the bays on the other side 
are devoted to the fabrication and assembly of parts 
of frames and tenders. One main line engine per day 
is produced in this works. Unfortunately, it was not 
possible to make a detailed inspection of the shop, 
and the members of the Institute had to rest content 
with the general view obtainable from a gallery 
extending across all the bays at one end of the shop. 


THE STAMMHAUS AND THE FORGE. 


Before sitting down to the lunch that was provided 
for them, the members walked through the older part 
of the works and saw the Stammhaus, the original 
building which Friedrich Krupp, the founder of the 
business, built for a foreman at his new steel works 
and in which he died. It is an interesting relic, now 
overshadowed by great engineering shops on all sides. 
Part of the forging plant was also seen and the working 
of a 15,000-ton hydraulic forging press served by two 
300-ton cranes was observed. After lunch, which 
was taken very much later than usual, coaches were 
available to take the party on a tour through Essen, 
and in the evening, by the invitation of Herr und 
Frau Dr. Krupp von Bohlen und Halbach, dinner was 
taken at the Villa Hiigel, in the Ruhr Valley. After 
dinner the party was very kindly allowed to see 
numerous rooms in the house and to examine the 
collection of paintings. 


EXCURSION ON THE RHINE. 


Saturday, September 26th, was devoted to an 
excursion on the Rhine. The party travelled by 
special train to Eltville and there paid a visit to the 
wine cellars of Matheus Muller, a firm which is particu- 
larly concerned in the production of sparkling 
Moselles. We saw row upon row of casks of wine 
and thousands of bottles up-ended in racks while the 
wine slowly matured. A sediment forms in the raw 
wine as it slowly clears and the bottles are stored 
cork downwards so that it shall finally form a plug 
behind the cork. When the wine has completely 
cleared the wires holding the corks in place are cut 
and the plug of sediment is blown out together with 
a small quantity of the wine. The loss is made up 
partly by wine of a similar nature from another bottle 
and partly by the addition of a syrup of sugar, the 
fermentation of which will re-enliven the sparkling 
wine. It was interesting to observe that mechanisa- 
tion has found a place even in so conservative a 
business as @ wine cellar. A most ingenious series of 
machines adds the ‘“ make-up” wine and _ sugar, 
inserts and fixes the ‘“‘ expedition” cork, and sticks 
in place the labels and the foil round the neck of the 
bottle. 

Eltville is situated near the upper end of that 
particularly beautiful reach of the Rhine that 
actually starts at Mainz. We could have wished that 
the latter place had been visited, for Bishop Willigis, 
who lived there in the year A.D. 1000, is not without 
interest for engineers. He was the son of a wheel- 
wright and in a certain matter exhibited that good 
sense and good humour that would be expected in a 
man of such parentage. Annoyed by a sermon he had 
preached reproving them for setting too much store 
on mere descent, the good citizens of Mainz one night 
drew in white chalk on the doors of the Bishop’s 
house a number of enormous wheels. In the morning, 
when the Bishop came out of his house, he did not 
fly into a rage, as they had hoped, but sent for a 
painter and instructed him to paint the wheels perma- 
nently in white on a red ground and to inscribe 
beneath the words ‘‘ Willigis ! Willigis! Think what 
you have risen from!” A white wheel on a red 
ground has remained the arms of the city of Mainz 
ever since ! 

At Eltville a Rhine steamer was boarded and the 
members of the Institute enjoyed a trip of some 
33 hours’ duration down the Rhine past many a castle, 
vineyard, and rock. The Mouse Tower, Castle 
Gutenfels, the Lorelei Rock, Lahneck, and many 
another name bring back to the mind legends 
and stories of dark deeds from the Rhineland’s 
stirring past. As the sun began to sink behind the 
hills the steamer passed through an opening in the 
bridge of boats at Coblentz and drew in to the landing 
stage. 

There this account may well be concluded. On the 
following day the greater number of the party returned 
to England. Some, however, stayed behind for an 
excursion to Siegen on the following Monday, while 
another small party left Diisseldorf on Sunday for a 
three days’ excursion to Saarbrucken. 








A NOTE in the Iron and Coal Trades Review gives some 
particulars of a world survey of the locomotive industry 
which was published in the German Press. It says that 
in 1930 world exports of locomotives were valued at 
about 9 million pounds; in 1931 they diminished in 
value to 4} million pounds, and in subsequent years the 
total trade has been about 14 million pounds per annum. 
The numbers of locomotives owned by the leading countries 
are given as: United States, 50,000; Great Britain, 
Germany, and France, 20,000 each; British India, 
9300; Italy, 6000; Poland, 5400; Belgium, 5400; 


Electricity Supply, 1934-35. 


THE return of engineering and financial statistics 
relating to authorised undertakings in Great Britain for 
the year ending March 31st, 1935 (or May 15th, 1935), for 
public authority undertakings, and December 31st, 1934, 
for company undertakings has been issued by the Elec- 
tricity Commission. 

During the year 1934-35 there was a net increase of 
upwards of 791,000 (or about 13 per cent.) in the number 
of consumers of electricity connected to the public supply 
systems throughout the country, the total number of 
consumers at the end of the year being over 6,901,000. 
The total sales of electricity to consumers during the year 
amounted to 13,030 million units, representing an overall 
average of about 1888 units per consumer or 287 units per 
head of population in 1934. 

The grid system of the C.E.B. was in full commercial 
operation throughout the year 1934 in the scheme areas 
of Central Scotland, Mid-East England, South-East 
England, East England, and North-West England and 
North Wales ; as from April Ist, 1934, in Central England ; 
and as from January Ist, 1935, in South-West England 
and South Wales. 

Inclusive of the C.E.B. there were 630 authorised under- 
takers holding supply powers at the end of 1934-35, of 
whom 621 were affording supplies of electricity. Of the 
total supply of electricity by authorised undertakers, 
about 60 per cent. was provided by public authorities 
and about 40 per cent. by companies, these proportions 
broadly applying to the aggregate capacity of the generat- 
ing plant installed by the respective groups of under- 
takers and to sales of electrical energy to consumers. 

The production of the public supply of electricity in 
1934-35 involved the operation, by authorised under- 
takers, of as many as 421 generating stations, containing 
in aggregate about 7,785,000 kW of generating plant. 
With regard to the concentration of generating plant, over 
81 per cent. was contained in 102 stations, each having 
an installed capacity of 25,000 kW or over, and under 
1% per cent. was distributed among the remaining 319 
stations, of which 153 had an installed capacity of less than 
1000 kW each. 

The total amount of electricity generated at the public 
supply generating stations of authorised undertakers in 
1934-35 amounted to upwards of 15,587 million units, of 
which 12,420 million units, or 79-7 per cent., was generated 
under the directions of the C.E.B. The output showed an 
increase of over 1672 million units, or 12 per cent., as 
compared with the previous year. 

The supplies given by the C.E.B. to authorised under- 
takers in 1934-35 as the result of general trading operations 
in certain of the scheme areas and under temporary 
arrangements pending the bringing of the grid system into 
full operation in other scheme areas, amounted to 11,821 
million units. The bulk supplies purchased by public 
authority and company undertakers from one another 
amounted to 3981 million units. 

The particulars relating to the distribution systems of 
public supply -undertakings show that A.C. supplies were 
being given by 566 undertakings, of which 278 also gave 
D.C. supplies, and that 69 other undertakings furnished 
D.C. supplies only. As many as 549 undertakings were 
supplying on the standard 50-cycle A.C. system, and as 
regards the supplies given at non-standard frequencies, 
further progress was made during the year with the 
standardisation of frequency under the Electricity 
(Supply) Act, 1926, in the areas of certain of the regional 
grid schemes. 

With regard to voltages of supply, as many as 407 
undertakings were giving A.C. supplies at the advocated 
pair of standard voltages, namely, 230 and 400 volts, 
while 108 undertakings were giving supplies on the D.C. 
system at the related voltages of 230 and 460 volts. 
Among the various undertakings, however, supplies were 
still being afforded at as many as 39 other declared 
voltages between the limits of 100 and 480 volts. 

In the year 1934-35 the gross public supply, consisting 
of the electricity generated at the stations of authorised 
undertakers (whether under the directions of the C.E.B. 
or independently), together with supplies purchased from 
outside sources, amoun to over 15,774 million units, 
an increase of 1676 million units, or 11-9 per cent., as com- 
pared with the previous year. The sales consumers 
(13,030 million units) accounted for 82-6 per cent. of the 
gross public supply, the remaining 17-4 per cent. being 
accounted for by the works requirements of the under- 
takers themselves, and by losses in transmission and dis- 
tribution, &c. 

With regard to the different classes of supply, power 
supplies accounted for about 56 per cent., lighting, heating, 
and cooking supplies for nearly 35 per cent., and traction 
supplies for over 7 per cent. of the total units sold to con- 
sumers. The sales of electrical energy for lighting, heating, 
and cooking purposes increased by 618 million units, 
while the sales for power purposes showed an increase of 
over 893 million units, as compared with the previous 
year. 

" The combined maximum load on the public supply 
undertakings in 1934-35, based on units generated and/or 
purchased, was in the neighbourhood of 5,901,000 kW, 
and that on the generating stations of authorised under- 
takers 5,297,000 kW. The capacity of the generating 
plant installed was 47 per cent. in excess of the combined 
maximum demand upon it. The load factor of the 
generating stations of public authorities and companies 
taken collectively was of the order of 33-6 per cent. 
Public supply electricity undertakings were consumers 
of coal and coke to the extent of over 10,490,000 tons in 
1934-35, this figure including over 1,629,000 tons of 
pulverised fuel. The average cost of the coal and coke, 
including handling, &c., amounted to 14s. 10d. per ton, 
as compared with 14s. 9d. in 1933-34. The average fuel 
consumption at the steam power stations (which were 
responsible for over 96 per cent. of the total number of 
units generated for public supply purposes) amounted to 
1-57 lb. per unit generated. 

The total expenditure charged to capital account by all 
authorised undertakers, including the C.E.B., amounted 
at the end of 1934-35 to nearly £495,000,000, of which 
about 30 per cent. was in respect of generation and about 
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The average expenditure of the electricity supply 
industry for all purposes per kW of generating plant 


installed for public supply was £63-6. The net capital 
expenditure during 1934-35 amounted to upwards of 
£28,780,000, an increase of about 6-2 per cent. on the total 
expenditure at the end of 1933-34. 

The net total revenue of public authority and company 
undertakers in 1934-35 from the working of their elec- 
tricity undertakings (exclusive of all sales of electricity in 
bulk) was £70,369,000, as compared with £65,309,000 in 
the previous year. “The total revenue represented an 
average of 1-296d. per unit sold, the corresponding figure 
for the previous year being 1-367d. The average revenue 
per £100 of total capital expenditure by the supply 
industry amounted to over £14. 

The net total working expenses of public authority and 
company undertakers (including the cost of all energy 
purchased from outside sources, but excluding all inter- 
purchases between the undertakers and purchases from 
the C.E.B., and also capital charges) were over £35,724,000 
in 1934-35, as compared with about £31,730,000 in 1933-34. 
The working expenses absorbed 50-8 per cent. of the 
corresponding revenue from working. 

An important item of expense was the works cost of 
generation, this item accounting for over 33 per cent. of 
the total working expenses. Of the other principal items, 
transmission and distribution accounted for 14 per cent., 
management for 19 per cent., and local rates for 16 per 
cent. The average working expenses per £100 of total 
capital expenditure by the supply industry amounted to 
£7-2 in 1934-35. 

For public authority and company undertakings as a 
whole, the excess of revenue from working over working 
expenses, together with revenue from other sources, pro- 
vided a gross surplus in 1934-35 of about £36,950,000, 
representing about 8-2 per cent. on the total capital 
expenditure of public authorities and companies at the 
end of the year. 

In the case of public authorities the gross surplus was 
appropriated to the extent of 29-8 per cent. for interest 
charges on loans and deposits; 48-4 per cent. for loan 
repayments and transfers to sinking funds and to reserve 
and renewals funds; 6-3 per cent. for income tax; 
12-8 per cent. for special expenditure, including amounts 
applied to capital outlay ; and 2-5 per cent. in relief of 
local rates, the latter item representing a net contribution 
of about £539,000. The remainder of the gross surplus, 
amounting to over £38,000, represented the increase in 
the balances on net revenue account. 

In the case of company undertakers the gross surplus 
was appropriated to the extent of 58-4 per cent. for 
interest charges and dividends, and to the extent of 38 per 
cent. for transfers to depreciation and reserve funds. 
There was an increase of nearly £44,000 in the balances on 
net revenue account. The average rates of the preference 
and ordinary dividends calculated on the corresponding 
capital raised at the end of 1934 were 5-54 per cent. and 
7-05 per cent. respectively. 

At the end of 1934-35 the capital (or loan) accounts of 
public authority and company undertakers were over- 
drawn to the extent of over £32,885,000; the balances in 
depreciation, reserve and renewals funds, including sinking 
funds in the case of public authorities, amounted to over 
£61,532,000; and the balances on revenue account 
amounted to over £6,219,000. 

In 1934-35 the electric supply undertakings of public 
authorities and companies gave direct employment to 
over 80,800 staff and workmen on generation, distribution, 
and administration, the total salaries and wages charged 
to revenue account amounting to £12,390,000. 

In concluding this general review ‘it is explained that 
the statistics relate exclusively to authorised undertakings 
providing public supplies of electricity in Great Britain. 
To obtain a complete measure of the extent of electrical 
development in the country account would also have to 
be taken of the supplies derived by railway and tramway 
authorities from their own generating stations; of the 
output of the large number of private generating stations 
established by collieries and other industrial and com- 
mercial organisations for the purposes of their respective 
undertakings ; and of cases in which public supplies of 
electricity are given by undertakings established without 
statutory powers. These aspects of electrical develop- 
ment are outside the scope of the present return. 








Low Temperature Carbonisation. 





In a Journal note in the issue of October 16th, mention 
was made of the opening of a new plant at Bolsover, in 
Derbyshire, believed to be the largest in the world for 
the making of smokeless fuel. The plant has a capacity 
of 500 tons of coal per day, and represents the latest ideas 
on the subject. It has been completed in what is believed 
to be record time, operations having started on May 18th, 
about five months ago. Low Temperature Carbonisation, 
Ltd., who are the proprietors of the plant, are the 
originators of the process, which makes use of certain 
new features, and the plant has been built entirely in 
the United Kingdom under the supervision of the inspect- 
ing engineers of Low Temperature Carbonisation, Ltd. 

The following firms have been responsible for the 
construction :—Simon-Carves, Ltd., Cheadle Heath, 
Stockport ; Babcock and Wilcox, Ltd., Renfrew ; Naylor 
Brothers, Ltd., Golborne, Lancashire; Davy Brothers, 
Ltd., Park Iron Works, Sheffield; Qualter Hall and Co., 
Ltd., Barnsley ; E. J. and J. Pearson, Ltd., Stourbridge, 
and the Horsehay Company, Ltd., Wellington, Salop. A 
special commendation is merited by those firms in the 
steel industry responsible for the construction of the 
retorts, which require special alloys and on which the 
successful operation of the plant depends. 

Bolsover plant is built in the immediate vicinity of 
a coal pithead which enables the fuel to be supplied 
readily. The coal used is that generally known as washed 
smalls, being in size from }in. down to powder. After 
leaving the washer at the colliery the coal is taken in 
wagons to the wagon tippler at the coalite plant, where, 
by an ingenious contrivance, in addition to being tippled, 
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70 per cent. in respect of main transmission, distribution, 





the wagon of coal is weighed both full and empty. From 
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the tippler hopper the coal is transported by a band con- 
veyor to the sixteen coal bunkers where it is sorted and 
drained. The bunkers are shown in Fig. 2 and the outlet 
of one of them in Fig. 1. The total capacity of the bunkers 
is 2500 tons, and coals from different seams are sorted 
in separate compartments ready for blending. 

When the coal is drained sufficiently, supplies are drawn 
from the bottom of the bunkers and there automatically 
placed on a mixing belt and conveyed mechanically to 





FIGS. 1 TO 3—OUTLET FROM COAL BUNKER, 


the overhead bunkers directly over the tops of the eight 
batteries of retorts. A coal breaker has been installed 
in this line so that if necessary large coal can be used and 
broken to the requisite size on its way to the bunkers. 

From the overhead bunker the coal is passed to travelling 

skips, which are suspended on rails over the tops of the 
retorts, and each skip loads eighteen retorts in a line. 
The retorts are made of a special alloy steel, and each 
stands in the centre of a radiation chamber from the walls 
of which it is heated. No flame comes in contact with 
the retorts themselves, and, owing to the special material 
and method of operation, they can stand many years’ 
continuous operation at high temperatures. 
After the carbonising period of four hours the coke 
ejected into hermetically sealed cooling chambers 
where, after four hours’ cooling, it is discharged on to 
tip-tray conveyors, and thence to the main conveyor belts, 
which, in turn, feed the screening and loading plant. 

The gas emitted from the retorts during the carbonising 
period is lead through the separate water-cooled off-take 
pipes into hydraulic mains, where most of the oil is 
condensed. The remainder passes on to electro-static 
precipitators, where it is subjected to a static discharge 
of 60,000 volts. In addition to thoroughly cleansing the 
gas, this process has the effect of raising the performance 
value of the petrol produced. The gas, after leaving the 
electro-static precipitator, passes to the ammonia plant 


is 





where the ammonia is extracted from the gas by washing 
with dilute sulphuric acid. 

On leaving the ammonia plant the gas is cooled by 
being passed through water-cooled condensers. It then 
proceeds to a static washer which extracts the petrol, 
passing it to a still where the wash oil is removed; the 
crude spirit is then pumped to the storage tanks. 

Fig. 3 illustrates the outlet controls of one of the 
retorts, the wheels shown operating one discharge door 








COAL BUNKER BUILDING, 


each. Sight holes are provided through one of which 
the operator is shown making a temperature test. 

The retorts are heated by the residual fixed gas produced 
in the process, but there is also an independent gas 
producer plant installed for preliminary heating up and to 
act as a stand-by. 

There are nearly 4 miles of railway lines for handling 
the coal and other products of the works, which will be 
completed by the addition of a coal-oil distillation plant 
and a plant for the production of Diesel oil and tar acids. 

The chemical process used at Bolsover relies on the 
fact that when coal is heated to about 600 deg. Cent., 
the small coal forms into a hard coke which is discharged 
from the retorts in pieces which automatically break 
themselves into lumps of suitable size for domestic use. 
The bituminous coal used by the company contains 
approximately 55 per cent. of carbon, 35 per cent. volatile 
matter, the remaining 10 per cent. consisting of ash, 
sulphur, and moisture. The finished coalite consists of 
approximately 81 per cent. of carbon, 10 per cent. volatile 
matter, and 8 per cent. of ash, sulphur, and moisture. 
The coke has a porosity-density ratio which renders it 
very easy to light. We understand that fires made from 
coalite burn up readily and give out great heat. 

The petrol produced from the coal is very volatile 
and has high performance characteristics. It is suitable 


benzole or dopes, and the crude coal oil is elastic in com- 
position and can be easily cracked or distilled into any 
required fractions. 

Since 1927 the company has carbonised approximately 
2,000,000 tons of coal, from which have been produced 
1,400,000 tons of coalite and 180,000 tons of coal oil and 
coal petrol. 

The four plants operated by the company will now be 








for modern aircraft engines without any mixture of 


able to carbonise 1600 tons of coa! per day, which will 





AND OUTLET CONTROL OF RETORT 


give an annual output of 380,000 tons of coalite and over 
12,600,000 gallons of petrol and coal oil. 








BOOKS OF REFERENCE. 


Kelly’s Directory of the Engineering, Hardware, Metal, 
and Motor Trades, 1936. London: Kelly’s Directories, 
Ltd., 186, Strand, W.C.2. Price 50s. net.—The twenty- 
second edition of this directory, like the previous issues, 
contains particulars of the various firms in England, 
Scotland, and Wales which are engaged in the trades 
indicated in the title. It is divided into three main 
sections :—The firms in the various towns alphabetically 
arranged in their respective counties; an alphabetical 
classification of trades for the London postal area, and 
an alphabetical classification of trades for the rest of 
England, Scotland, and Wales. Shorter sections of the 
book contain alphabetical lists of branded articles and 
specialities ; a list of the manufacturers of iron and steel 
sections, plates, sheets, &c.; and a list of the various 
brands which appear on iron and steelwork. For many 
years past these directories have been used in this office, 
and we have always found the information given complete 
and reliable. 
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Rail and Road. 





A COMMITTEE has been appointed to inquire into 
the working of the State-owned railways in India. The 
members appointed are Sir Ralph Wedgwood, Mr. W. 
A. Stanier, Mr. Forbes, Mr. L. H. Kirkness, and Mr. B. M. 
Strouts. 


Ow Sunday, October 18th, the new all-electric signal-box 
at Waterloo Station was put into service.. It contains 
309 control levers.and regulates the area hitherto controlled 
by six signal-boxes with 499 levers. It takes the place 
of the existing ‘‘ A” box, which has controlled all tracks 
into the station for forty-four years. 


Surveys have been completed and it is expected that 
construction will soon begin on a new branch line of the 
Canadian National Railways, which will serve the mining 
district in Northern Quebec. The line will begin at Rouyn 
P.Q., at the southerly end of a branch line, and proceed 
in a north-easterly direction to connect with the main 
line at Senneterre, a distance of some 100 miles. 


In his Presidential Address to the Institute of Trans- 
port, Sir Alfred Read suggested that one of the univer- 
sity authorities should consider the advisability of estab- 
lishing a Chair of Transport, so that the best brains of the 
country could contribute to the solution of the problem 
of the control of the great industry. He also said that 
the day was surely not far distant when the railway 
terminals would also accommodate both air and road 
transport. 


A Mexican railway construction company has been 
given a concession to construct a railway from Estacion 
Ixcaquixtla, Puebla State, to Chacahua Bay, on the Pacific 
Coast of Oaxaca State. The main line will be 223 miles 
long, and there will be three branches to important points 
in Puebla and Oaxaca. The line is to be laid on a 36in. 
narrow gauge, but the concession grants the right to 
increase the width to standard gauge. The cost will be 
about 6,250,000 dollars, and the railway must be com- 
pleted within twelve years from the date of the concession. 


THE new power signalling installation at the west end 
of Waverley Station, Edinburgh, has been put into 
service by the London and North-Eastern Railway. 
The new change over covers the area as far as Haymarket, 
and dispenses with five mechanical signal-boxes with 
415 levers. The Waverley cabin now contains a 227- 
lever electric frame with an illuminated diagram of the 
track-circuited lay-out. All points are now electrically 
operated, and colour-light signals have been adopted with 
route indicators for incoming movements to the platforms. 


THE Minister of Transport has made a grant towards 
the cost of diverting the Littlehampton—Worthing road 
where if passes through the districts of West Preston 
and Angmering. The existing road runs from the south 
to the north side of the railway and the Roundstone level 
crossing, just east of Angmering Station, is a cause of 
much congestion and delay. To avoid the level crossing 
and provide a direct route from West Preston to Round- 
stone Farm, it is proposed to build, at an estimated cost 
of £28,000, a new road, more than a mile long, on the 
north side of the railway, beginning at the junction of 
Station-road, Angmering, and the Findon-Angmering 
road. The overall width of this new road will be 80ft., 
allowing for the provision of a 30ft. carriageway and two 
footpaths with sufficient margin for cycle tracks whenever 
they may be required. 

An American city engineer has adopted a method 
of using the old tin cans from the city refuse destructor 
for the surfacing of dirt roads. The method of construc- 
tion is as follows :—The dirt street is first carefully bladed 
with a road grader to leave a shoulder of about 6in. 
thickness on the edge of the street. Burned tin cans are 
dumped along the street to a depth of from 18in. to 20in. 
They are then thoroughly rolled, crushed, and compacted, 
after which @ covering of coarse sand or top soil is applied. 
This latter is thin enough to permit easy access of rain 
water and air, so that the metal under the surface will 
quickly oxidise. At the end of six months to a year the 
oxidised tin can has been converted to pure rust which 
acts as a ferruginous binder. The surface remains 
extremely hard in both wet and dry weather, and is 
cheaply maintained by light blading at intervals. 


THE Ministry of Transport report has recently been 
issued on the accident which occurred on the Great 
Western Railway at Stourbridge North Junction on the 
night of July 17th last. The accident took place when 
the 9.50 p.m. goods train from Victoria Basin to Cardiff 
was standing on the up main line at the signals controlling 
the entrance to No. 2 up goods loop. The 11.30 p.m. 
auto train from Dudley to Stourbridge Junction, which 
had been wrongly admitted into the section, ran into the 
brake van of the goods train. The driver of the auto 
received injuries from which he died, and the guard and 
three passengers suffered from shock and minor injuries, 
The responsibility for the accident is attributed to the 
signalman of Stourbridge Junction Box for signalling 
‘‘ out of section ” for the goods train when it was actually 
standing in front of his box, the engine being about 
80 yards south of the box and the brake van about 
180 yards north. 


FiacureEs issued by the Minister of Transport show that 
the gross amount received in payment for road vehicle 
licences issued during the nine months ended August 
31st, 1936, was £29,278,245, compared with £27,620,406 
in the corresponding period of the previous year. The 
gross amount is subject to deductions in respect of rebates, 
refunds, statutory deductions, including the cost of 
collection and administration, and the proportion due to 
the Exchequer, under the Finance Act, 1926, from the net 
receipts of the taxation of motor cycles and vehicles taxed 
on horse-power. Particulars are also given of the total 
number of licences issued and surrendered during the nine 
months to August 3lst, 1936, and of the approximate 
numbers of licences current on that date. The total 
number of motor vehicles, excluding tramcars and 


vehicles requiring trade licences, was approximately 
2,673,492, compared with 2,511,090 in the corresponding 


Miscellanea. 





Tue Turkish Government has decided to construct two 
large central electric generating stations, one at Karwbuck, 
the other at Kutshaya. 

AN important discovery of nickel has been made near 
Lake Athabasca, in Saskatchewan, and according to the 
Dominion Department of Mines, samples analysed show 
that the grade is very high. 


THE second National Coal Convention, which is being 
organised by the Coal Utilisation Council, will be held 
at Grosvenor House, Park-lane, W.1, on Thursday and 
Friday, October 29th and 30th. 


THE works of Nobel’s Chemical Explosives, Ltd., at 
Linlithgow, were closed some months ago following a 
decision to centralise work at Ardeer. The company has 
now decided to reopen and extend the works. 


THE output of oil in the U.S.8.R. amounted to 26-8 
million tons in 1935, and it is expected that 30 million 
tons will be produced this year. Steps are now being 
taken to operate wells which had been abandoned owing 
to the high cost of raising the oil. 


For setting poles to carry rural power lines an Illinois 
electricity company is using a trackless tractor fitted 
with an earth borer and pole-lifting boom. With a crew of 
eight men it was found that to dig a hole 5ft. deep, raise 
and set the pole, took an average time of 3 min. 


A NEW wireless transmitter, said to be the most powerful 
in the Southern Hemisphere, has been ordered by the 
New Zealand National Broadcasting Service. It will 
be erected on the high ground north of Tahiti Bay, 
and have a power of 60 kW. A single mast, 700ft. high, 
will be used, and the wavelength will be 526ft. 


Tue first of the engineering contracts, which will 
amount to a total of £700,000, for the construction of 
the Gateshead Trading Estate in the north-east special 
area has been given out. Work will be given to 400 men 
at once and the number will increase to about 1000 as 
development goes on. Local labour will be used. 


AccorpInG to the American Iron and Steel Institute, 
for every ton of steel ingots produced last year, nearly 
one third of a ton of scrap was produced during the 
various processes of manufacturing steel products. Last 
year about 24 million tons of finished steel products were 
produced in the United States from some 34 million tons of 
ingots. > 

SPEAKING at Portsmouth recently, Mr. J. H. Brebner, 
of the General Post Office, said that amongst other 
improvements planned arrangements had been made for 
the laying of two submarine cables of an improved type 
to Holland and one to Ireland. Increased trunk traffic 
has necessitated an expenditure of some 44 million pounds 
on underground cables. 


A GATHERING representative of many branches of the 
engineering world took place on Tuesday last, October 
20th, when the annual dinner of British Timken, Ltd., 
was held at the Mayfair Hotel, Berkeley-square, London. 
The hosts included a number of members of the Société 
Anonyme Timken of France, and amongst the guests 
were users of the firm’s ball and roller bearings in all sizes. 
The dinner was an informal one, the toasts being only 
“The King” and “La République Frangaise.” No 
speeches were made and the proceedings concluded with 
an excellent cabaret. 

A NEW pigment known as ‘“ White Lead Z,” which 
contains 70 per cent. of pure white lead and 30 per cent. 
of zine white, has been placed on the German market. 
According to the Chemical Trade Journal and Chemical 
Engineer, it is marketed as a paste, and its zine oxide 
constituent is stated to have been prepared by a special 
process. The new pigment is claimed as possessing the 
combined advantages of white lead and zinc white. It 
is easily workable, and: possesses as great a degree of 
covering power as pure white lead, whilst, as compared 
with the latter, it is stated to be more weather-resistant 
and to give a harder film. 

A NICKEL-SMELTING plant, which can be moved from 
place to place, is being completed at the Rezh nickel 
deposits in the Urals, near Sverdlovsk. The plant, which 
is said to be the first of its kind, includes the building, 
furnaces, machinery, electric power installation, and 
workers’ dwellings, and is so constructed that it can be 
dismantled within a period of a month and reassembled 
in another place in six months ready for nickel smelting. 
It is expected that the ore deposits of Rezh will be 
exhausted in about four or five years’ time, when it will 
be moved to a new nickel-deposit area. The plant will 
not produce metallic nickel, but will smelt nickel stone 
containing 30 per cent. nickel. The stone will afterwards 
be sent to the Ufalei nickel plant for the final extraction 
of the nickel. 

WITH a view to limiting the interference with traffic 
caused by vehicles waiting outside of buildings, local autho- 
rities were empowered by the Restriction of Ribbon 
Development Act, 1935, to require persons submitting 
plans for new buildings of the types mentioned in the 
Act to provide means of entrance and egress for vehicles 
and also accommodation for taking up and setting down 
passengers or goods at the buildings. The Act conferred 
this power upon the London County Council, and an 
order has now been made bringing the Section into opera- 
tion with effect from November Ist next. The order 
applies to any building containing a space of not less 
than 250,000 cubic feet, and to any place of public resort, 
refreshment houses, station for public service vehicles, 
petrol filling stations, or garage used or to be used in 
connection with any trade or business. Under the order 
@ person proposing to erect a new building of any of these 
classes is required to submit plans of the building to the 
County Council, who, unless they are satisfied that 
either the character of the new building is such as not 
to be likely to cause increased vehicular traffic, or that 
satisfactory arrangements have been or will be made to 
limit interference with traffic, may require the provision 
and maintenance of such means of entrance and egress 
and accommodation as may be specified by them for the 





Air and Water. 





ANOTHER squadron of flying boats has left this country 
to fly by a series of long formation flights to Singapore, 
where it will be stationed. 


THE new Japanese squadron of four light cruisers has 
been completed with the launching of the “‘ Kumano ” 
at Kobe. She is of 8500 tons and carries fifteen 6in. guns. 


One of the new P. and O, liners under construction is 
to be named “ Stratheden,”’ a name at present borne by 
a trawler belonging to P. and J. Johnstone, trawl owners 
and fish salesmen, Aberdeen. 


In a fire which occurred in the Italian liner “‘ Vulcania,” 
which was en route from Naples to New York, three men 
of the crew lost their lives. The fire was extinguished and 
the ship proceeded on its voyage. 


Durine the first nine months of this year passenger 
traffic on the North Atlantic showed an all-round increase 
of over 17 per cent. over the corresponding period last 
year. Excluding the Mediterranean lines, the number of 
passengers carried during the period was 490,379. 


Tue Imperial Shipping Committee has completed its 
investigation of the questions referred to it by the 
Governments of the United Kingdom, Canada, Australia, 
and New Zealand in regard to British liner communication 
between Western Canada and Australia-New Zealand. 


A scHEME for the development and deepening of the 
dock channel and approaches at a cost of £200,000 has 
been adopted by the Galway Harbour Commissioners. 
The improvements will make the docks available for cargo 
ships up to 6000 tons and for the landing and embarkation 
of Transatlantic passengers at all stages of the tide. 


Miss JEAN BatTEN completed her flight from England 
to New Zealand on October 16th, when she landed at 
Mangere Aerodrome, Auckland, 104 hours after leaving 
Richmond Aerodrome, near Sydney. Her actual time 
for crossing the Tasman Sea was 94 hours. The actual 
time taken from Lympne to Auckland was 11 days 56 min. 


On February 25th next the operation of Part II of the 
British Shipping (Assistance) Act comes to an end. It 
will be remembered that the Act was passed on February 
21st, 1935, and placed the sum of 10 million pounds 
at the disposal of the shipping industry for a “ scrap-and- 
build ” scheme. Up to the present less than half of the 
available money has been borrowed. 


AT a recent meeting of the Tyne Improvement Com- 
mission, it was announced that arrangements had been 
made with the Fred Olsen Line, of Oslo, regarding 
accommodation for traffic between the Tyne and Oslo 
at a new quay, near Albert Edward Dock, adjacent to the 
Norwegian Quay at North Shields. The scheme provides 
for a quay 400ft. long and of a depth not less than 22ft. 
The scheme will cost about £40,000, and amounts recover- 
able from the company will meet the interest redemption 
tion and maintenance charges. 


In a recent speech, Sir Richard Holt predicted that the 
time was not far distant when all mails and passengers 
in a hurry would travel by air, and that 17 or 18 knots 
would be quite satisfactory for any merchant ship. He 
said that the real danger shipowners and shipbuilders 
had to face was not competition from the aeroplane, 
but the extraordinary conduct of Governments all over 
the world who were trying to stop international trade in 
the name of national self-sufficiency. If they could 
imagine every State becoming entirely self-contained there 
would be no need for any more ships. 


SURVEYING parties working under the direction of the 
Ukrainian and White Russian Academies of Science are now 
engaged on a Greater Dnieper scheme which will provide 
a direct waterway from the Black Sea to the Baltic, 
establish direct river communication between such large 
and important cities as Kiev, Leningrad, and Moscow, 
and irrigate 250,000 hectares of arid land in the Ukraine 
and Crimea. The Lovat River will form the main lnk 
in the new river system, and the waterway will be not less 
than 1-7m. deep throughout its entire length. Eleven 
reservoirs will be built on the Upper Dnieper and its tribu- 
taries to ensure the water supply necessary to obtain this 
depth, and the bed of the Dnieper River from Orsha to 
Dnepropetrovsk will be deepened. The scheme includes 
the erection of a number of new hydro-electric power 
stations on the river. 

Tue “ Terje Viken,” built in Germany for the service 
of United Whalers, Ltd., which recently made a call at 
Spithead on her voyage to the Antartic vid Curacao, 
and to South Georgia, where she will be joined by her 
whale catchers, is noteworthy as being the largest ship 
in the whaling trade. She was built at the Deschimag 
yard, on the Weser, and has a gross tonnage of 20,638, 
with a deadweight carrying capacity of 29,000 tons, 
and a displacement at that loading of 43,000 tons. She 
has a length of 633ft., a beam of 80ft., and a loaded 
draught of 38ft. Her propelling machinery comprises 
a twin-screw arrangement of triple-expansion engines, 
designed for a speed of about 12 knots. The cylinders 
are 22in., 36}in., and 58}in. diameter, with a stroke of 
39}in., and they exhaust into Bauer-Wach low-pressure 
turbines. Steam is raised in six oil-fired, single-ended 
Scotch boilers. : 

REFERENCE has been made in the daily Press to the 
fact that the contract for the main hull castings for the 
new Cunarder has been placed with Wm. Beardmore and 
Co., Ltd., Glasgow. As the castings for the ‘‘ Queen 
Mary ” were made by the Darlington Forge, Ltd., the 
question may arise as to why this order was not placed 
with that company. Actually, the contract was offered 
to the Darlington Forge, but it had reluctantly to decline 
it. The commitments of the foundry, which include 
structural castings for vessels being built by Vickers- 
Armstrong’s, Barrow, and the Naval Yard, High Walker, 
will fully occupy the available capacity for many months, 
making it impossible for the Forge to undertake | the 
supply of the new Cunarder castings in the time required. 
The company was,. however, able to accept the order for 
four large stern tubes, and these tubes will be manufac- 
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ROAD BUILDING FOR FUTURE TRAFFIC. 


Tue road engineer has an inspiring task before 
him. As in every previous age, with the possible 
exception of the Roman, the design and construc- 
tion of roads in every country has lagged behind 
the requirements of the traffic using them. With 
the increase of road traffic in the present century, 
the need for up-to-date roads has become urgent, 
and the problems to be encountered in designing 
them more difficult. But given adequate legisla- 
tive aid and adequate finance, we believe 
the road engineer will eventually be capable 
of designing roads on which the probability 
of accident is reduced to such an extent that 
it can exist only by the gross negligence of a 
driver or the mechanical failure of his vehicle. 
In fact, as far as trunk highways are concerned, 
most of the problems of design are already solved. 
Magnificent roads on which very high speeds 
indeed are possible with safety are even now under 
construction in the United States, Germany, and 
Italy. In all, the dangerous cross-road has been 
eliminated by the “clover-leaf’’ design or some 
modification of it, while duplicate roadways pre- 
vent the chance of head-on collision. Traffic 
turning right or left causes no disturbance of the 
main high-speed flow. According to present-day 
standards, to drive upon such roads even at 
very high speeds is dull and _ uneventful. 
For such trunk roads it is, or so it seems 
to us, inevitable that all slow-moving vehicles 
must be segregated either on to flanking side 
roads or by total prohibition. To allow pedes- 
trians and bicyclists to enter them is not only to 
ask for a serious increase in road accidents, but 
also a negation of the main reason for which arterial 
highways are built—the facilitation of high-speed 
traffic. But not all roads are arterial. On the 
secondary roads traffic of all kinds must be allowed 
and safety can only reside in the segregation of 
those classes of road users which statistics demon- 
strate are the worst sufferers. Bicyclists and pedes- 
trians must each be provided with their own tracks. 


to some extent objectionable, it may be necessary 
to prohibit pedestrians from setting foot upon the 
actual roadway except at definite well-defined 
places, or even on the more important secondary 
roads to build pedestrian bridges. Lighting of 
such roads, too, is of great importance, and a 
matter about which, despite the development of 
the vapour lamp, all the problems have by no 
means yet been solved. Its importance is easily 
demonstrated by figures. In 1928, for instance, 
during the winter there were on a certain section 
of the Thames Embankment, London, twenty- 
seven accidents. Two years later, after the light- 
ing had been improved, that figure was reduced 
to five accidents during a similar period. It is in 
this kind of detail improvement that the reduc- 
tion of mortality on secondary and city streets 
must be sought. It is to the engineer that we look 
to seek out and carry into effect such desirable 
alterations. 

But the cost of constructing the sort of roads 
that we envisage, and of improving secondary roads 
to such an extent that the possibility of accident 
is reduced almost to vanishing point, must neces- 
sarily be high. The protagonists of motoring 
point out that the direct taxation of motor vehicles 
and the petrol and oil taxes bring in more than 
£70,000,000 per year. Moreover, it is suggested 
that great arterial roads would greatly increase 
land values in the districts through which they pass, 
and that some of the consequently increased yield 
might justly be diverted to the Exchequer. But 


‘| despite the great sums available, it will undoubtedly 


be the duty of the engineer to build these new roads 
and reconstruct the old in such a way that main- 
tenance shall be inexpensive and the life long. It 
has long seemed to us that as a civil engineering 
structure, there is no reason, other than inexperi- 
ence, why a road should not have the same degree 
of longevity as a bridge or a dam, although no 
doubt its wearing surface may need fairly frequent 
attention. Some of the difficulties the engineer 
encounters in attempting to reach this ideal were 
well brought out by Dr. Stradling in the Peter 
le Neve Foster Lectures delivered before the 
Royal Society of Arts last April. Foundation 
materials vary greatly from good gravel to bad 
clay, and their stability depends to a remarkable 
extent upon the water content which may, and 
probably does, alter as a result of the constructional 
work, and as a consequence of the application of an 
impervious covering. As to the actual material of 
the road itself, much research needs to be carried 
out, particularly to discover how the control of 
conditions leading to optimum strength, as demon- 
strated in the laboratory, can be rendered prac- 
ticable on the large scale in the field. On one 
road-construction job quoted by Dr. Stradling, for 
instance, the water content of the concrete was 
found to vary by 17 per cent. from the mean, 
and the crushing strength by as much as 50 per 
cent. from the mean. So large a variation is 
brought about by the difficulty of controlling the 
amount of water in the sand and gravel supplied 
to the mixer. Research is, however, finding 
means by which the engineer’s task will be ren- 
dered simpler, not only by giving more precise 
data as to soils and materials, but also by suggesting 
means whereby laboratory results can be obtained 
in the field. 

Perhaps the greatest difficulty in the way of 
those who desire to see really modern roadways 
built in this country lies in the conservative nature 
of the people and the unwillingness with which any 
degree of freedom is given up. In addition, to 
judge by history, Governments are always more 
liable to try by restrictive’ legislation to make the 
traffic fit the roads rather than build the roads to 
suit the needs of the traffic. It is, however, the 
opinion of no less an authority than Captain 
J. 8. Irving, President of the Institution of Auto- 
mobile Engineers, who read his Address on 
October 6th, that the next generation is likely to 
know and to use cars on the roads of this country 
which will be capable of speeds up to and above 
100 m.p.h., and that the average touring speed 
will have risen from the present 40 m.p.h. to 
75 m.p.h. or more. It is interesting to observe 
that he believes this result will be achieved not 
by increase of engine power but by the stream- 
lining of the body in the manner of the modern 
Dubonnet, which has the engine at the rear and 
which with an engine developing a maximum of 
72 B.H.P. can average a consumption of 26 m.p.g. 
when travelling at 60 m.p.h. on a prepared track. 
If Captain Irving is correct in his prophecy, and 
if highway engineering continues to lag as it has 
always done in the past behind road transport 


to be increased enormously. Speed, as speed, may 
not be dangerous, but when it is combined with 
roads ten or twenty years out of date, it becomes 
mortally perilous. 


“Comparative Industriology.” 


THERE is perhaps no more dangerous error than 
that the technological developments of one country 
are certainly suitable for another. Yet it is one very 
commonly made, even by technicians. Amongst lay 
critics the error is, of course, far more common, is 
generally flavoured with adverse comments on 
their own nationals, and often charges the experts 
who endeavour to show that such transplantation 
would be ineffective with lack of enterprise. The 
British visitor, let us say, to America or Germany, 
who sees developments in the engineering and 
allied industries in those countries, comes back 
charged with such facts as have been given to him 
and full of such sights as he has been shown. His 
comments to his friends and neighbours are 
injurious to his own country. Ina large proportion 
of such cases one may hazard the guess that the 
critic has little knowledge of the equivalent home 
industry, and assume safely that he has been given 
no opportunity to test the accuracy or study the 
implications of the facts that have been laid before 
him. He is perhaps moderately conversant with a 
medium or indifferent works in this country and 
contrasts with it the show places to which he has 
been guided as a visitor. Moreover, he may be 
quite unfamiliar with the intricacies of particular 
industries and is in consequence unaware of 
differences which may make a plant suitable for 
one country yet wholly unsuitable for another. 
Superficially informed critics of this order are a 
bane and irritation to those who really do know 
their work and who are called upon by the animad- 
versions to justify what is often spitefully called 
their conservatism. 

Some of the discussions at the recent meetings 
of the Iron and Steel Institute in Germany revealed 
very strikingly the differences which exist in the 
technological methods for which different countries 
are adapted, and in one case at least seemed to 
indicate that excess of progress may prove very 
uneconomical. Speaking on the subject of rolling 
mills, Dr. Winterhoff warned steel makers against 
a too eager development of wide strip hot rolling 
mills in Europe, “for European rolling mill engi- 
neers might thus be led to travel over much the 
same road as their American colleagues, who 
having built nearly twenty hot strip rolling plants 
within ten years, found it difficult, even in the 
present time of prosperity, to keep all of them 
profitably employed.” We do not know the inner 
history of these mills, but we have little doubt that 
one owner followed another in the desire to be up 
to date and that—if it was ever attempted—the 
planning for the future, rather dear to Americans, 
went, in this case, astray. Probably that kind of 
error is more common on the other side of the 
Atlantic than on this, where planning for the future 
is less adventurous. But the point we desire to 
stress is that an inexperienced visitor seeing one 
of these hot strip rolling plants could scarcely fail 
to be impressed and would almost certainly give 
advice to his own countrymen which would provoke 
the very dangers against which Dr. Winterhoff 
uttered a warning. Again, at the recent World 
Power Conference in Washington, as at previous 
Conferences, a Reporter summarised the numerous 
papers presented by delegates from many nations. 
The motif which ran through the whole Conference 
was national industrial economics, particularly 
with regard to natural resources. The summaries 
presented by the Reporters showed in many, if not 
in every instance, that the conditions prevailing in 
each country controlled its economic methods. 
One could not say with regard to a single subject 
that the methods of any one country could have 
been transplanted into any other country with 
certainty of success. Even in adjacent European 
countries there are sufficient ethnographical, 
sociological, and economic differences to cause the 
dissimilarity of practice. Between more remote 
countries the differences of conditions are naturally 
still greater. 

Whilst there are many books in nearly all 
tongues on national industrial economics, we 
cannot recall one which attempts to present what 
we have ventured to call “Comparative Indus- 
triology.”” That such a work would be profitable 
as well as interesting cannot be doubted. For the 
subject has many facets and many problems. Why 
is it, to take but. one striking case, that Japan with 
a peculiar tradition was able, practically by edict, 
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characteristics and to “ Westernise ” herself by an 
effort of will? Had that not occurred we venture 
to say that it would have been believed impossible, 
and even now it is not unfair to suspect that a close 
comparative examination of Japanese industries 
would show that the old leaven has not been 
wholly removed, and that the new industries, like 
acquired characteristics, have not yet entered into 
the flesh and bones of the people. Again a study 
of comparative industriology might throw useful 
light upon such a question as what would become 
of the industries introduced into India if the British 
power and influence were completely withdrawn. 
These, and their kindred, are the larger problems. 
Of the smaller there is no end. The World Power 
Conference has shown many of them. There is, of 
course, no question that industries can be exported 
from one country to another ; in the earlier indus- 
trial history of this country industry after industry 
was introduced either purposely or accidentally. 
Africa, India, Japan, have industrialised them- 
selves on a large scale upon European and 
American models. But, just as in England, the 
imported industries acquired in the course of time 
national characteristics, so we may anticipate that 
the newly industrialised countries will build up 
around the industries economic, social, and other 
conditions which will make further transplantation 
from other countries difficult. In fact, if these 
industries survive, they will in the course of a few 
centuries reach the condition of affairs that prevail 
in industrialised Europe. Such conjectures may 
be principally of interest to the historian, but 
there is one of far greater consequence, upon which 
comparative industriology might speak with service 
to the world as a whole. The rampant spirit of 
nationalism is driving all nations to satisfy their 
own needs and is thus tending to put an end to 
international trade. A comparative study of the 
industries appropriate to each country followed by 
the suppression of those industries for which 
countries are not fitted might direct us upon the 
path to a peace which is being jeopardised by 
inhibitions and prohibitions affecting international 
trading. 








Obituary. 


SIR JOHN HUNTER. 


Srr Joun HuntTER, whose death, at the age of 
seventy-two, took place at his home, 3, Kirklee-road, 
Glasgow, on Saturday morning, October 17th, follow- 
ing a short illness, was during his whole career 
associated with Sir William Arrol and Co., Ltd., of 
Bridgeton, Glasgow, and was the chairman of that 
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firm until his retirement early this year. By his death 
Clydeside has lost a leading industrialist and the 
British steel and engineering industry an outstanding 
figure, who rendered great service to his country.- 
John Hunter was born in Paisley on November 8th, 
1863. He was the son of the late Mr. John Hunter, of 
Montreal, who, it may be remembered, started the 
Canadian branch of J. and P. Coats, Ltd. At an 
early age he returned to Canada with his parents and 
received his education at the Montreal High School. 
In 1882 he came back to Scotland with the intention 
of returning to Canada when he had gained sufficient 





engineering experience with the firm of his uncle, Sir 
William Arrol. After serving two years, however, he 
was invited to become a permanent member of the 
staff. In the following years promotion came rapidly, 
and he held the successive positions of secretary, 
joint managing director, managing director, and chair- 
man of the company. During his career many note- 
worthy bridges were built by Sir William Arrol and Co., 
Ltd., including the Forth Bridge, the present Tay 
Bridge, the Tower Bridge over the Thames, and rail- 
way and road bridges in Glasgow and other parts of 
the country and abroad. John Hunter served in 
every department of his firm and knew intimately its 
varied work of bridge and dock construction, and the 
building of cranes and engineering works. To him 
was due, in no small measure, the rise of the firm from 
an undertaking with comparatively small capital to 
its present leading position in the constructional 
engineering world. 

When the war broke out John Hunter placed at the 
disposal of the Government his unrivalled experience 
in the building of factories and engineering plants. 
He was a member of the Munitions Council from its 
inception, and in October, 1915, on the invitation of 
Mr. Lloyd George, became Director of Factory Con- 
struction, resigning his directorship of Sir William 
Arrol and Co., Ltd., to undertake that work. He was 
directly responsible for the erection and construction 
of the national projectile factories and also many 
other factories for industrial and war work. His wide 
experience in the control and organisation of large 
industrial undertakings proved most valuable, and no 
fewer than fifteen factories were erected on, various 
sites in England and Scotland under his direction. In 
some instances the work was so quickly and thoroughly 
carried out that shells were produced in less than six 
months after the decision had been taken to build the 
factory. 

In 1916 John Hunter undertook new duties on his 
appointment as Director of Steel Production, in which 
office he became personally responsible for the supply 
and distribution of steel for the construction of new 
factories or the extensions to existing plant and also 
the supply of new machinery. Here again his wide 
knowledge proved indispensable for the task he 
undertook, and the work he was able to do for the 
nation. This work received recognition in 1917, when 
a K.B.E. was conferred upon him. Further honours 
bestowed upon him included those of Chevalier 
Legion d’Honneur, Officier de l’Ordre de Leopold, 
Commander of the Crown of Italy, and a Member of 
the Order of St. Anne of Russia. 

Early in 1918 Sir John became a member of the 
Air Council, and as Administrator of Works and 
Buildings for the Air Ministry took over the whole of 
the building programme of the Royal Air Force, 
which work had been formerly carried out by the 
Admiralty and the War Office. In the course of his 
Government work he did unrivalled service on many 
Government Committees and his services were often 
requisitioned for consultative and advisory purposes. 
In 1919 he returned to Glasgow as managing director 
of Sir William Arrol and Co., Ltd. He was a Vice- 
President of the Federation of British Industries and 
chairman of the Rivet, Bolt and Nut Company, Ltd., 
of Airdrie, and also until quite recently a director of 
the Iron Trades Employers’ Insurance Association. 
Early in the present year he decided to retire from 
the chairmanship of Sir William Arrol and Co., Ltd., 
but he continued to serve on the board of directors. 
He had a real interest in the true welfare of the 
British steel and engineering industries and his death 
will be deeply regretted by a wide circle of business 
and personal friends. 


ROBERT JOHN WALKER. 


OuR marine engineering readers, both at home and 
abroad, will learn with sorrow of the death, following 
an illness which lasted many weeks, of Mr. Robert 
John Walker, the chairman and managing director of 
the Parsons Marine Steam Turbine Company, Ltd., 
of Wallsend-on-Tyne. Mr. Walker, who was only 
sixty-five years of age, died on Sunday last, October 
18th, at his home, Kingsmead, Riding Mill. He was 
born in Sunderland on December 23rd, 1870, and after 
completing his schooling was apprenticed at the age 
of eighteen in the shipyard of William Doxford and 
Co., Ltd., shipbuilders and engineers, of Pallion Yard, 
Sunderland. After serving in the various branches of 
the shipyard he was appointed a member of the 
designing staff. In 1896 he obtained first-class 
honours in the naval architecture examination of the 
Science and ‘Art Department at South Kensington. 
About this time Mr. Walker was appointed lecturer 
in naval architecture in the Sunderland evening 
science schools and became chief of the designing and 
theoretical department of Doxford’s shipyard. Be- 
tween 1896 and 1899 he was engaged in the develop- 
ment of the distinctive type of cargo ship designed 
by William Doxford and Co., Ltd., and the design of 
two of the early torpedo-boat destroyers for the 
Admiralty, which had at that time been enstrusted 
to the Sunderland firm. This experience eminently 
fitted him for the important position he was called 
upon to occupy in 1899, when the Hon. Charles 
Parsons selected him as the naval architect of the 
Parsons Marine Steam Turbine Company, Ltd., which 
was then newly formed. In his paper on “ The 
Development of the Marine Steam Turbine During 





the Past Fifty Years ’’—see THE ENGINEER of August 
2nd, 1935—he outlined the progress made since the 
epoch-making “* Turbinia ”’ installation of 1897. The 
machinery of the British destroyer ‘‘ Acheron ”’ was, 
he said, a culminating point in high-pressure marine 
turbine design applied to warship service, the fuel 
consumption working out at 0-608 Ib. of oil per S.H.P. 
hour for all purposes. We may recall Mr. Walker’s 
contribution to mercantile high-pressure practice 
in the Clyde steamer ‘‘ King George V ”’ and his later 
collaboration with Mr. John Johnson in the machinery 
of the Canadian Pacific steamships of the ‘‘ Duchess ” 








ROBERT JOHN WALKER 

and ‘‘ Empress ”’ classes and the more recent develop - 
ment of the Simplex turbine unit for cargo carrying 
ships in 1920. His services to marine engineering 
during the war were recognised when he was made a 
C.B.E. As early as 1906 Mr. Walker was appointed 
joint managing director of the company with Sir 
Charles Parsons, and after the death of Sir Charles he 
became, in March, 1931, the managing director of the 
company. In the September of the same year, 
following the death of Mr. Stanley F. Prest, he was 
made the chairman and managing director of the 
company. ‘ 

Mr. Walker was a valuable member of several 
scientific institutions and was a Vice-President of the 
Institution of Naval Architects, a Past-President and 
Fellow of the North-East Coast Institution of Engi- 
neers and Shipbuilders. His contributions to dis- 
cussions and his papers were always looked forward 
to with the greatest of interest, as coming from an 
authority on steam engineering. He was a Past- 
President of the North-East Coast Engineering 
Employers’ Association and an Assistant at the Court 
of the Worshipful Company of Shipwrights, also for 
some time chairman of Turbine Steamers, Ltd., of 
Glasgow. His place among marine engineers will be 
a difficult one to fill, and we feel sure that his death, 
at a comparatively early age, will be keenly felt by 
all who knew him. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RAILWAY ELECTRIFICATION. 


Smr,—I have been greatly interested in reading the 
series of articles in your journal on “‘ Main Line Elec- 
trification,” which appeared in July and the letters 
following it, written by Mr. K. H. Johnston and Mr. 
Richardson. I was particularly interested in the proposed 
grouping of the railways, and I thought the idea a good 
one. I was at the meeting in Blackpool in connection with 
the British Association, when I heard Mr. Ashton Davies 
give his paper on “ Passenger Traffic Problems on the 
L.M.S.R., Particularly in Connection with the Holiday 
Travel to Blackpool.’”’ There was no time for proper dis- 
cussion, and only one speaker, Mr. G. Lomonossoff, 
referred to the possibility of improving the conditions by 
electrifying. In reply, Mr. Davies said that the question 
of electrification was not a Blackpool problem, as the 
trains came from all over the country. I spoke to Mr. 
Davies after the meeting was over and suggested that the 
Blackpool area could be electrified and that the long- 
distance trains could have their engines changed at 
Preston, but he said that the difficulties would be too 
great. However, I think there ought to be some way out 
of the difficulty, and would welcome your correspondents’ 
views. There is a very heavy traffic on the Blackpool 
section, and all the traffic goés through Preston Junction. 
It appears to be the ideal section of railway that. would 
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benefit by electrification. According to Mr. Davies's 
paper, as many as 467 trains go in and out of Blackpool, 
passing Kirkham Station, in one day, and as many as 
thirty trains and over in one hour over a period of a number 
of hours. In a paper written for the Institution of Elec- 
trical Engineers by A. M. Wright, which appeared in the 
Journal, Vol. 77, 1935, page 826, the author says: “ For 
the haulage of main line trains the electric locomotive 
shows its superiority over the steam locomotive in the 
greater power per ton of weight, which allows heavier 
trains to be hauled, and in the inherent characteristics 
of the traction motor...which makes it assume an 
overload when the speed is reduced due to grades and 
inertia forces, permitting greater average speeds to be 
maintained.” Then, in conclusion, he writes: 
economic value of electrification has been shown to depend 
on the traffic density, and it has been shown that it is 
often economically feasible to take advantage of the 
superior qualities of the electric tractor.”” In fact, the 
whole of Lancashire might be included as one of the groups 
which your correspondent suggests. 
There are three lines running out of Liverpool to Man- 
chester, with non-stop trains about every hour between 
the two cities, and there is a splendid service of trains 
running from Manchester to Blackpool, and also between 
the latter town and Liverpool, all of which could be elec- 
trified without interfering with the main line trains running 
from London and the South going North to Scotland, 
which would have to pass through Warrington and Preston 
Junction, which until the whole country is electrified 

would retain the steam locomotive. 
CHARLES RETTIE. 

Liverpool, October 16th. 





Smr,—I do not think Mr. Johnston is correct in his 
assumption that electrification of suburban passenger 
services in industrial areas such as East Lancashire or 
the West Riding of Yorkshire would have little or no effect 
upon the operation of freight traffic, for here on Tyneside 
such interference can plainly be seen on the Newcastle— 
Tynemouth electrified line and also on the Newcastle—-South 
Shields route, 

It is not difficult to imagine how the problem would be 
magnified, if, in addition, electric traction were instituted 
westwards from Newcastle to Hexham and southwards 
through Gateshead to Durham, Sunderland, and West 
Hartlepool, as all these lines in normal times carry a large 
volume of mineral traffic which would require to be fitted 
in with the frequent electric trains. 

Moreover, it must be remembered that in the majority 
of cases provincial suburban services only carry a heavy 
passenger traffic for short periods in the morning and 
evening, whilst for the remainder of the day there are few 
people travelling. Under such conditions even the 
most sanguine enthusiast will acknowledge the futility of 
electrification. The increased revenue from both passenger 
and freight traffic earned by the four major British rail- 
ways over the first forty weeks of 1936 is in the following 
table expressed as a percentage on the takings for the 
corresponding period of last year :- 


Merchandise 
and coal. 
3°5 
4°6 
5°5 
2-6 


Passenger. 
1-3 
1-9 
2-1 


1-5 


G.W.R. 
L.N.E.R. 
LMS, ss: 
S.R. 


It will be noted that whilst the first three systems show 
increases in merchandise and coal receipts of from 3-5 to 
5-5 per cent., the Southern figure is only 2-6 per cent. up, 
which lag, I repeat, is in all probability due to loss incurred 
consequent upon electrification of the passenger services 
in the London suburban area. 

At the same time the figures would seem to show that 
in spite of electrification extensions to Brighton, East- 
bourne, and Hastings, the increase in gross passenger 
receipts for the Southern is only slightly better than the 
Great Western figure and considerably lower than the 
L.N.E.R. and L.M.S. figures. 

As Mr. Johnston says, the Southern certainly goes 
forward with its programme of electrification, but whether 
the game is worth the candle is another matter. It is 
noteworthy that there is a marked reticence on the part 
of the railway authorities to submit statistics of any real 
value bearing upon their much-advertised electrification 
schemes, whilst, on the other hand, the ratio of total 
expenditure plus capital charges to total receipts for the 
Southern over the period 1934-35 was 99-7 against 100-1 
for the L.N.E.R. and L.M.S. Where is the economy ? 

I view the Manchester-Sheffield project with suspicion, 
if only for the reason that when it was first mooted some 
years after the war the railway officials themselves made 
obviously inspired Press statements to the effect that the 
chances of the schemes materialising were not bright, 
because it was not likely to pay. 

In this connection may I point out that the Manchester-— 
Sheffield route is a specialised railway from the motive 
power point of view, and has never received adequate 
treatment under steam operation, inasmuch as no locomo- 
tive in excess of 1200 I.H.P. for the mineral traffic and no 
type of express engine suitable for the system has been 
evolved ? 

It does not seem unreasonable therefore to suggest that 
by the employment of “‘ Garratt ” articulated locomotives 
it should be possible to realise all the economies conferred 
by electrification at a fraction of its capital cost. 

In South Africa, for example, a “ Garratt” of the 
4-8-2-+4.2-8-4 wheel arrangement costing £15,000 per- 
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in the first half of 1935); Great Britain, 3637 tons (1668 


of Britain poured out millions of money upon unremunera- 
tive schemes, so now it is more than ever necessary that 
excessive capital expenditure upon electrification should 
be viewed with distrust. It is not by conversion to elec- 
trical operation that the net revenue of the British rail- 
ways will be increased, but rather by the economic improve- 
ment of steam power. In the past engineers concentrated 
largely upon providing a sufficiency of drawbar pull, 
and bestowed all too little attention on thermal efficiency, 
with the result that fuel costs have been higher in com- 
parison with competing forms of prime movers. 
The advent of thermally efficient steam locomotives 
working a well-conceived train schedule rendered possible 
by proper track lay-out and modernised signalling methods 
would constitute a powerful argument against the ruinous 
cost of electrification, whether suburban or main line. 
B. RicHARDSON. 

Newcastle-upon-Tyne, October 16th. 





THE HEATING OF LUBRICATING OILS. 


Sm,—-It is generally held that it is undesirable to heat 
lubricating oils above, say, 180 deg. Fah. previous to 
reconditioning them by centrifuge or by filter. This 
inhibition prevails, despite the fact that during manu- 
facture and in use these oils are subjected to much higher 
temperatures. 
It would be of great advantage to designers and manu- 
facturers of reconditioning apparatus and to the users of 
such devices were it possible to remove this virtual restric- 
tion. May I have your leave to put this question to those 
of your readers whose experience and interest would 
enable them to answer it ? 
Is there any evidence to show that preheating (for 
reconditioning) has damaged or has contributed to the 
deterioration of a lubricating oil ? 
If we are dealing with a bogey, the sooner we chase him 
away the better, but if there be some substantial data to 
work on, we might substitute prejudice by reason. 

Witrrepd E. Goopay. 
London, W.C.2, October 16th. 





ROAD ACCIDENTS. 


Srr,—In reply to Mr. Ruston, whose letter you publish 
to-day, the speed limit did not come into force until 
March 18th, 1935, and cannot possibly have been the cause 
of the drop in weekly road accidents which took place 
almost entirely before this date. 
No doubt it was mainly produced by Press propaganda 
for greater care on the part of all road users. There was 
a similar decrease in accidents from the same cause when 
a former Minister of Transport abolished the 20 m.p.h. 
limit. 
In addition, light signal installations, pedestrian cross- 
ings, the banking of curves, removal of tram rails, the 
alteration of blind corners and dangerous bus stops, all 
began to be energetically pressed forward by Mr. Hore- 
Belisha during 1935, and must have influenced the figures 
for the year as a whole, so there is absolutely no evidence | 
that the limit itself has had any effect whatever. 

J. C. Mies. 
Bournemouth, October 16th. 








The German Machine Tool 


Industry and Exports. 


THE favourable degree of activity which has prevailed 
in the German machine tool industry for a long time past 
has not experienced any change in the past few weeks 
or since the official announcement of the fresh expansion 
in the exports in the first half of this year. Most of the 
machine tool works, according to the Rhein-Westfalische 


output is being utilised to the extent of between 90 and 
100 per cent. of its capacity. However, the impression is 
being gained that the feverish demand seems to be 
slackening a little, so that it will be possible for the works 
to deal with the orders in a regulated manner. Extended 
periods are required for delivery, and one of six months is 
not exceptional, while some works decline to specify a 
date for delivery. Export orders are given a preference 
so as to be able to bring into the country an additional 
amount of foreign exch 3 

The steady decline in the export trade which took place 
from 1933 down to the middle of 1935 has now been 
brought to an end, as a@ result of the persistent efforts 
which have been made to recover lost ground. In 1933 
the volume of the exports was represented by 83,790 metric 
tons, of the value of 131-88 million Reich marks; in 
1934 the exports declined to 66,670 tons and 87-03 million 
marks ; and in 1935 a further decrease to 50,021 tons and 
78-15 million marks took place. During the first half of 
the latter year the exports amounted to 18,524 tons, of 
the value of 32-22 million marks, but in the same period 
this year they recovered to 35,345 tons and 57-97 million 
marks. These figures are reproduced from the above- 
mentioned source and are understood to be the Reich 
official statistics, showing an advance this year of 90-8 per 
cent. in volume and one of 80 per cent. in value. 

The total exports for the most part consist of metal- 
working machines. Of the total exports in this group, 
the markets in Europe absorbed 24,139 tons (11,087 tons 
in the first half of 1935); Asia, 3630 tons (3501 tons) ; 
America, 2243 tons (788 tons); Africa, 295 tons (174 
tons); and Australia, 202 tons (152 tons). Among the 
European countries’ ranking as the best customers are 
mentioned Russia, which imported 7270 tons (1750 tons 


tons); Italy, 3454 tons (2177 tons); and France, 2169 





forms the work of three electrical units costing £33,000. 





Finally, I hold the view that as in the past the railways 


The second group is occupied by wood-working machines, 
of which Europe purchased the largest quantity at 1635 
tons (1510 tons in the first half of 1935). The exports to 
Africa were 132 tons (50 tons); Asia, 102 tons (196 tons) ; 
America, 254 tons (75 tons); and Australia, 254 tons 
(75 tons). The two principal buyers in Europe were Great 
Britain, with 314 tons (153 tons in the first half of 1935), 
and Italy, with 250 tons (604 tons) ; these being followed 
by Poland, Holland, Sweden, and Belgium. The exports 
of stone-working machines comprised only 24 tons (35 
tons) to European countries, and 59 tons (12 tons) to Asia. 

The next group is formed of steam and hydraulic forging 
presses, riveting machines, and mechanical hammers, 
with some of which electric motors were combined. The 
European share in the exports was 2200 tons (743 tons in . 
the first half of 1935); 145 tons (88 tons) were sent to 
Asia ; and 140 tons (11 tons) to America. In this group 
Great Britain imported the largest quantity at 978 tons 
(227 tons), Russia coming second with 453 tons (79 tons), 
and Sweden third with 229 tons, as compared with no 
imports in the first half of 1935. : 

Numerically, the exported machine tools increased in 
the first half, but the average weight again declined, as 
lighter and more handy tools are being used. Thus the 
average weight was 140 kilos. in the first half this year as 
compared with 180-1 kilos. in 1935, and 295 kilos. in 
1934. The average price per tool also moved downwards, 
having been 245 Reich marks this year, as contrasted with 
297 marks in 1935 and 382-4 marks in 1934. 








SIXTY YEARS AGO. 


On July 27th 1876, the “ Flying Dutchman,” regarded 
at that time as being the fastest train in the world, ran oft 
the rails while travelling at about sixty miles an hour at 
Long Ashton between Bristol and Exeter. The driver and 
fireman were killed and several passengers were seriously 
injured. It was the third time that the same train had 
left the rails in a few months and as a result the opinion 
was popularly expressed that the speed of the train was 
excessive. The coroner’s jury however in due course pro- 
nounced a verdict which shed light on the truth. The jury 
found that the accident had been caused by the defective 
condition of the permanent way and attached great blame 
to the officers of the company responsible for its state. 
The position was undoubtedly an awkward one for the 
Great Western Railway. Until a few months before the 
accident the train had been run by the company only to 
Bristol where it was handed over to the Bristol and Exeter 
Railway Company for the completion of its journey. That 
company had recently been absorbed by the Great 
Western and it appears that insufficient time had been so 
far available in which to improve the low condition into 
which the Bristol and Exeter locomotives, rolling stock, 
and permanent way had been allowed to fall. Writing 
soon after the accident we provided a personal experience 
of the conditions on the line before it was taken over. 
We had, we said, seen a Bristol and Exeter express engine 
running with two spokes broken completely away from the 
rim of one of its driving wheels and had observed on 
several engines the absence of a steam gauge. The Long 
Ashton engine was one of the Bristol and Exeter stock 
designed and built many years previously by Mr. Pearson 
and recently repaired by the Great Western Company. 
We regarded its design as quite unsuited to high-speed 
passenger traffic. It was a tank engine with a single pair 
of 9ft. flangeless driving wheels and a four-wheeled bogie 
under each end. We felt assured that the engine, combined 
with the bad condition of the road, provided a fully 
sufficient explanation of the accident. When Captain 
Tyler issued his report on the derailment it became obvious 
that the state of the permanent way was by itself sufficient 
to account for it. So convinced had he felt that the whole 





| road was exceptionally bad that he determined to inspect 
| every yard of it personally and to that end walked over it 
| the entire distance from Bristol to Exeter. 


His report 
summarised in our issue of October 27th, 1876, condemned 
alike the road the bridges the stations and the sidings and 
constituted in our opinion “ the gravest indictment ever 
brought against a railway company.” In a distance of 
264ft. including the point where the accident happened 
he found that the gauge varied from in. tight to }in. 
easy while the superelevation of the off rail varied 
irregularly from lin. to 3gin. In the course of a quarter of 
a mile elsewhere on the line he discovered sixty-three split 
sleepers, seventeen rough rails, one rail that was bulged, 
and several which were broken. The Great Western 
Company lost no time in putting its new property into 
order. Even during the period of Captain Tyler’s inspec- 
tion 525 extra hands had been put on to the repair of the 
line and £50,000 worth of new material was in course of 
delivery for it. 
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HOUSE AT THE 


MOGDEN 


SEWAGE WORKS 





West Middlesex 


Main Drainage. 


No. I. 


O-DAY at 2.30 p.m. the new Mogden works of 

the West Middlesex sewage scheme are to be 
opened by the Minister of Health, Sir Kingsley 
Wood. It will be recalled that these works and the 
sewerage work in connection with them were described 
in THE ENGINEER on March 17th, 1933, and Septem- 
ber 27th, 1935, and that Messrs. J. D. and D. M. 
Watson, of Westminster, are the consulting engineers. 
In those articles short mention will be found of the 
oil engines supplied by Harland and Wolff, Ltd., 
which are capable of running alternatively on the 
methane gas which is a by-product of the sludge 
disposal plant. 

The plant includes seventeen power units, having 
an aggregate capacity of about 10,000 B.H.P. Six 
of these units, each designed to develop 500 B.H.P. 
at 300 r.p.m.—shown below—are oil engines of the six- 
cylinder, four-cycle, trunk type, working on the 
airless-injection principle, and having cylinders 
330 mm. in diameter by 580 mm. stroke. The engines 
are coupled by means of bevel gearing, and about 
50ft. of vertical shafting to low-level storm water 
pumps supplied by the Worthington-Simpson Com- 
pany, their purpose being to raise the sewage from a 
low to a high level. In order to avoid trouble, par- 
ticularly in connection with the gear wheel teeth, 
owing to torsional resonance in such a shafting 
system, an elaborate investigation was carried out by 
the engine builders on whom the responsibility was 
laid for the satisfactory operation of the whole 
system. The shafting system includes the use of 
flexible spring couplings and a heavy fly-wheel, 
interposed between each engine and the bevel gear- 
box drive. Apart from minor features, these engines 
are duplicates of the fifteen engines supplied by 
Harland and Wolff, Ltd., to the Iraq pipe line. In 
the present case the engines are provided with 
heavier fly-wheels for the reason above indicated, 
and the controls are arranged at the end of the 
engine, remote from the fly-wheel. 7 

Ina separate building, the compressor and generator 
house, illustrated above, are to be found ten units, 
of the same general type, but designed to work either 
as oil or gas engines, each having six cylinders, 
400 mm. diameter by 600 mm. stroke, and designed 
to develop 650 B.H.P. on a very easy rating at 300 
r.p.m. when working as oil engines and 550 B.H.P. 
when working as gas engines on methane gas. Special 
arrangements have been made so that any of these 
engines can be changed over from oil to gas, or vice 
versd, at short notice. The process consists essentially 
in replacing the loose piston tops to alter the com- 
pression, the replacement of fuel pumps by magnetos 
and fuel valves by sparking plugs, the fitting of gas 
and air control valves and the coupling up of these 
to the governor. 





Six of these engines are coupled to | 


three-stage centrifugal blowers, through the medium 
of hydraulic couplings, and double helical increasing 
gears. The speed of these units can be varied in 
service from 200 to 330 r.p.m., the governor being 
variable over this range. Careful torsiograph tests 
carried out on the site showed that the use of hydraulic 
couplings between the engines and the gearing had 
had the desired effect of preventing the transmission of 
any appreciable fluctuation of torque, so that the 
running of the gearing and of the blowers is very 
steady. The four other sets of the same size drive 
D.C. generators at a constant speed of 300 r.p.m. 
Each of the above engines, six out of ten of which 
are at present running on methane gas, has its exhaust 
led to a waste heat boiler for the recovery of heat, 
which is used in the form of hot water in the sludge 
digestion process. All the engines are of the makers’ 
totally enclosed forced-lubricated monobloc type, 











with enclosed foreed lubricated camshafts, and with 
the valve gear enclosed by easily removable covers 
provided with glass sight holes, which can be 
opened by releasing a thumb screw. The pistons of 
the larger size of engine, namely, the convertible 
engines, are oil cooled, in accordance with the makers’ 
practice for this size of engine, while the pistons of 
the smaller size of engine are of single-piece design 
without fluid cooling. 

Another engine, shown in the foreground above, 
is a three-cylinder unit coupled to an auxiliary 
dynamo, the cylinder size in this case being the same 
as that of the pumping units first described. 

Such engines as have been required for the service 
have been running during the past ten months 
under service conditions providing the’power on which 
continuous night-and-day operation of the plant 
depends. A noteworthy point in the contract was the 
progress of erection. The first of the plant 
in the compressor house was only delivered to the site 
in September and certain of the plant was running 
under temporary conditions of water supply in early 
December, 1935. 


(To be continued.) 
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Electric Winding Plant for Copper Mines. 


——_>— —--- 


NTERESTING features are incorporated in an electric 
winding plant completed during the year by the 
Metropolitan-Vickers Electrical Company for the Selkirk 
shaft of the Mufulira Mines, Ltd., in Northern Rhodesia. 
Besides the provision of hand, semi-automatic, or fully 
automatic control, there are Lilly overwind prevention 
devices, brake deceleration governors, which prolong the 
life of ropes and motor generator fly-wheel sets, with 
synchronous induction motors and hydraulic coupling 
slip regulation devices for power factor correction. From 
the general lay-out of the plant, Fig. 1, it will be perceived 


auxiliary motors, and starting and control gear. A general 
view of the two winders is given in Fig. 2, a near view of 
the ore winder in Fig. 3, and a view of one of the motor 
generator fly-wheel sets in Fig. 4. The ore winder.is designed 
for an initial duty of raising ore in gross loads of 22,000 lb., 
including moisture, or a net load of 20,000 Ib., excluding 
moisture, from a depth of 1000ft., the quantity of ore to 
be raised per day of twenty winding hours being 11,000 
tons. The man winder works at the same drum d as 
the ore winder and is designed for a load of 136 men, 
weighing 21,000 Ib., upon which basis 2230 men can be 





men per hour from a landing stage 1360ft. below ground 
level and 1850 men per hour from 2350ft. 

The main D.C. 600-volt driving motors are rated at 
1600 R.M.S. H.P., or 3200 peak H.P. at 290 r.p.m. They 
are open type separately excited shunt-wound machines 
and are designed for a temperature rise measured by 
thermometer not exceeding 40 deg. Cent. after six hours’ 
run at 4000ft. altitude, and with an ambient temperature 
of 97 deg. Fah. Each motor is connected by a Wellman- 
Bibby type flexible coupling to the pinion of a Metrovick 
fine-pitch double helical single reduction gear. 

The gears now installed have a ratio of 8-9 to 1, giving a 
drum speed of 32-5 r.p.m., and a rope speed of 1480ft. per 
minute. When the intermediate stage is reached a second 
motor, corresponding to the existing machine, will be 
installed on each winder. The new motor will have a 
larger pinion engaging with the diametrically opposite 
side of the gear wheel, and will reduce the gear ratio to 





5-35 to 1, giving a drum speed of 54 r.p.m. and a rope speed 
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that there are two separate winders. 


automatic tipping skips for winding ore, and the other | below ground level. 


FiG. 1—ARRANGEMENT OF WINDING PLANT 


One has double} raised or lowered per hour from a landing stage 860ft. 


Both winders have been planned on 


a single cage and counterweight for winding men and| the assumption that the second and third stages in the 


materials. 


The electrical plant comprises a separate | development of the mine will extend to depths below 


motor generator set composed of a 1200 H.P. synchronous | ground level of 1500ft. and ultimately 2600ft. for the ore 
induction motor, a hydraulic coupling for slip regulation, | winder, and 1360ft. and 2350ft. for the man winder, 
an Il-ton fly-wheel, a 1120-kW D.C. generator for each | with outputs of 12,200 tons and 8400 tons of ore per day 
winder, and the necessary switchboards, transformers, ' of twenty winding hours, and of raising or lowering 2260 











FIG. 2—GENERAL VIEW OF WINDERS 













of 2460ft. per minute with the same motor speed as before. 
A similar pinion will then be fitted on the original motor, 
which is capable of a 5in. lateral movement to enable this 
to be accomplished. The electrical parts of the two 
winders are exact duplicates and interchangeable through- 
out, so that one set of spares will suffice for both winders. 
The two fly-wheel motor generator sets each comprise 
a generator, an 11l-ton fly-wheel, hydraulic coupling slip 








Fic. 3—ORE WINDER 
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regulator, and a synchronous induction motor with a direct- 
coupled exciter. The 600-volt generators are rated at 
1120 kW R.M.S., or 2240 kW peak, at 750/640 r.p.m. 
They are of the open type, compensated, shunt-wound, 
and separately excited. The synchronous induction motors 
are rated at 1120 H.P., 750 r.p.m., and are designed to 
give twice full load torque. At normal rating they take 
leading current at 0-9 power factor. The slip regulators 
made by the Hydraulic Coupling and Engineering 
Company, Ltd., form a _ variable-speed connection 
between the generator and fly-wheel. They allow the fly- 
wheel to fall in speed and relieve the power station of the 





to the winder and apply the brakes. The overwinders 
give protection against overspeed, overwind, too rapid 
acceleration, delayed retardation, and starting in the 
incorrect direction. They give warning of overspeed, 
indicate when retardation should begin, and can be adapted 
for use with ore winders so that increased and instantly 
changeable protection is obtained when winding men. 
Reference to Fig. 1 will make clear the disposition of 
the various parts which are grouped about the drivers’ 
platforms. In front of the platform for each winder, to 
right and left, are two brake engines. Next to these are 
the depth indicators with 5ft. dials. Immediately facing 








Fic. 4—FLYWHEEL MOTOR GENERATOR SET 


peak loads, while the synchronous induction motors run 
continuously at constant speed and compensate for lagging 
current taken by other plant at the mine. 

Provision is made for each of the winders to be driven 
from either of the fly-wheel motor generator sets, so that 
each set acts as a stand-by to the other. When the second 
motors are added to the winders another motor generator 
fly-wheel set will be installed for each, and to ensure that 
the load is divided equally the two D.C. motors and gene- 
rators for each winder will be connected in alternate 
series, an incidental advantage of this method of connec- 
tion being that the potential of the D.C. system above 
earth is limited to that of one generator. 

Power is supplied from the mine-generating station at 
3300 volts, three-phase, 50 cycles, to an eight-panel steel 
cubicle type switchboard. Two panels of this board control 
ring main feeders, four the stator and rotor circuits of 
the 1500 H.P. synchronous induction motors, and the 
remaining two panels two 65-kVA, 3300/550-volt, three- 
phase transformers, which supply power for the auxiliary 
circuits of the winding plant. The switchboard is equipped 
with isolating switches, oil circuit breakers with overload 
release coils, ammeters, volt meters, and power factor 
meters. The feeder, transformer, and 1500 H.P. stator 
circuits have integrating watt meters, and the stator 
circuits are also equipped with three-phase definite 
minimum inverse time limit over-current relays. For 
controlling the low-voltage circuits there is a four-panel 
switchboard of black enamelled slate, comprising a Ward-. 
Leonard instrument panel for each winder, a main D.C. 
change-over panel, and a panel for the 550-volt auxiliary 
circuits. 

The auxiliaries include a motor-driven exciter for each 
winder for serving the D.C. generator of the motor generator 
set, and for the winder motor. There are also motor- 
driven oil pumps, two of which serve the gears and two 
the bearings of both winders. Another two serve the 
brake engines of each winder. In each case one pumping 
set acts as a stand-by to the other. For each fiy-wheel 
motor generator set, two further motor-driven oil pumps 
are provided, one for the bearings and the other for the 
hydraulic slip regulator. 

The mechanical parts of the winders were supplied by 
Vickers-Armstrongs, Ltd., who were responsible for the 
drums, brakes, brake engines, clutches, accumulators, 
depth indicators, drivers’ platforms, and brake controls 
operating on the Metrovick two-lever system. The 
double-cylindrical drums are 14ft. 6in. in diameter and 
6ft. 6in. wide, and have a spool to carry spare rope. 
They have cast steel cheeks and mild steel shells grooved 
for the reception of the ropes. In the case of the ore 
winder both drums are loose, and are driven through 
multi-tooth clutches which are engaged or disengaged 
by interlocked oil-operated clutch engines. On the 
man winder only one drum is fitted with a multi-tooth 
clutch, the other being fixed to the drum shaft. 

The ropes are of the flattened strand type, 6-75in. in 
circumference and weigh 8-56lb. per foot, the drums 
being grooved to take ropes 7-25in. in circumference, 
which may be installed when winding froni the deeper 
levels begins. Each drum has separate brakes of the 
centre suspended post type, gravity operated by heavy 
weights, and controlled by brake engines operated by oil 
supplied at constant pressure from a _ weight-loaded 
accumulator. 

The makers of the mechanical parts also supplied 
differential gear drives for the master controllers, and gear 
drives with each drum for the Lilly overwinders, the brake 
governors, and Logan winding recorders, which record the 
number of trips and their duration, the time when each 
trip is made, the levels from which they start, and the 
winding speed. Lilly overwinders, as provided for each 
drum, have been supplied by the Metropolitan-Vickers 
Company for over 200 winders. Their operation depends 
upon a centrifugal governor, which follows the winder 
speed, and cams which register the position of the cage. 
The combined action of these elements operates electrical 
contacts which, in cases of emergency, cut off the supply 








the driver stands an instrument pedestal which carries 
a blue lamp to indicate when the Ward Leonard control 
lever and the high-tension oil circuit breaker are in the 
* off’ position. The pedestal is equipped with four L5in. 
sector pattern illuminated dial instruments, comprising a 
D.C. moving coil ammeter and a D.C. moving coil volt- 
meter for the winding motor circuit, a voltmeter for the 
exciter circuit, and a speed indicator connected to a 
magneto on the fly-wheel motor generator set. 

The lever gear for hand operation is arranged on the 
Metropolitan-Vickers two-lever system, which includes 
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HORSE POWER TIME DIAGRAM OF W.L. WINDER EQUIPMENT 
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Fic. 5--TYPICAL HORSE-POWER DIAGRAMS 


“THe Ewoincen” 


an emergency brake trip weight normally held up by an 
energised solenoid, and avoids the complications intro- 
duced when brake tripping and resetting levers with their 
accompanying interlocks are provided. The hand control 
lever is arranged for operation by the driver’s right hand, 
and is connected mechanically with a Ward Leonard 
controller adjacent to the lever upon the platform. The 
brake lever is arranged for operation by the driver’s left 
hand, and both levers are provided with safety interlocks, 
so that after an interruption the control lever must be 
returned to the “ off ”’ position with the starting resistance 
fully in circuit, and the brakes must be fully on before 


the winder safety circuit can be reset in readiness for a 
fresh start. An additional lever is also provided for each 
clutch and is interlocked, so that the clutch can only be 
withdrawn when the brake is fully on, and the brake cannot 
be taken off until the clutch has again been placed fully in 
mesh. 

In addition to hand-operated Ward Leonard control 
gear, the ore winder is designed for semi-automatic push- 
button control from each level, and for fully automatic 
control, the latter system being employed under normal 
running conditions. The contactor gear is housed in a 
steel cubicle underneath the driver’s platform. When 
changed over from hand to automatic control the equip- 
ment is started by a push-button and runs automatically 
from the beginning to the end of the shift without atten- 
tion. The loading and emptying of the skips at the 
bottom and top respectively are also automatic, this 
system being interlocked with the winder control. The 
man winder has hand-operated control gear for normal 
operation, but is also equipped with contactor control 
apparatus which is a duplicate of that supplied with the ore 
winder, so that with very little work the man winder can 
be converted to automatic operation. 

A typical horse-power time diagram for winding ore 
from 1100ft., using one 1600 H.P. motor, is given at 
A in Fig. 5, a corresponding diagram for winding ore 
from 2725ft. using two 1600 H.P. motors at B, and a 
similar diagram for winding men from 2350ft. using two 
motors at C. As shown in the diagrams, the decking times 
allowed are 5 sec. when winding ore and 60 sec. when 
winding men. The load equalising effect of the fly-wheel 
and hydraulic slip regulator is shown clearly in all the 
diagrams. At B it will be noted that while the peak output 
of the winding motors exceeds 5000 H.P., the output of the 
synchronous induction motors does not exceed 2650 H.P., 
the difference of 2350 H.P. being made up by the fly- 
wheel, and the load on the power station is reduced 
accordingly. The current taken by the synchronous 
induction motors is 0-9 leading, which compensates for 
lagging current taken by other electrical plant at the 
mine, and by maintaining approximately unity power 
factor avoids loading of the copper in the generators and 
of the cables with wattless current. 

An important accessory supplied for each of the winders 
consists of the latest pattern of Metropolitan-Vickers 
brake deceleration governor mounted underneath the 
driver’s platform. This device is designed to prevent 
excessive application of the brakes, as well as sudden and 
unnecessarily severe braking impulses by controlling the 
application of the brakes in such a manner that the rate 
of retardation is limited to a predetermined value. The 
application of the brakes is carried out by releasing oil 
from below the piston of the brake engine, which causes 
deceleration of the winder. The governor is geared to the 
winder, and in the event of the rate of deceleration exceed- 
ing that for which the governor is set, the rate at which 
the oil is released is reduced, and the brakes are auto- 
matically relieved to the extent required; while in the 
event. of the deceleration temporarily exceeding the set 
rate, oil is admitted to the brake engine, thereby easing 
the brakes slightly until the deceleration is reduced to the 
prearranged value. This ensures that the brake power is 
always properly controlled in relation to the other forces 
operating on the winder, and not only gives increased life to 
the ropes by reducing the magnitude and repetition of 
the rope stresses, but by preventing sharp changes in 
deceleration when men are being raised or lowered 
eliminates the risk of their being thrown about and 
injured. 











| National Smoke Abatement Society 
Conference. 


Ar a Conference organised by the National Smoke 
Abatement Society and held at the Science Museum, 
South Kensington, from October 14th to October 17th, 
the suggestion that the work of preventing the emission 
of dirt and grit from industrial plants was beginning at 
the wrong end ‘by installing devices in the chimney to 
arrest its discharge, instead of using cleaner coal, was 
made in a joint paper by Mr. A. T. Barber and Mr. T. F. 
Hurley, of tho Fuel Research Station. They said : 
‘‘ There is unfortunately ample evidence everywhere of 
the need for directing still greater attention to methods 
of preventing emission of dust and grits from industrial 
plants, first by improvement in furnace design and opera- 
tion, and secondly, by installing suitable efficient dust 
arrestors.”’ 

The emission of dust from boiler stacks is to some 
extent preventable by the use of cleaned coals. The 
necessity for cleaning coal of all grades is becoming more 
and more recognised, and as the demand increases and 
the price margin between clean and dirty coal diminishes, 
the use of clean coal becomes still more economical on 
all grounds. In fact, it is worth while carefully to consider 
how far the expense of providing and maintaining dust- 
collecting apparatus may be obviated by the use of clean 
coal in place of some of the so-called cheap fuels. In 
addition to reducing the amount of ash, the cleaning of 
coal in many cases effects a considerable reduction in the 
sulphur content, and so reduces the contamination from 
this cause when the coal is burnt. 

A committee of the British Standards Institution is 
engaged on the preparation of a standard method of testing 
dust-extraction plant. To carry this work to a satisfactory 
conclusion further experimental work must be done on 
actual boiler plants, involving the cutting of the chimney 
for installing the necessary ap tus, and it is essential 
that the plant conditions should cover as wide a field as 
possible in order that the influence of all the variable 
factors should be accurately assessed. The co-operation 
of industrial concerns is needed for this, but up to the 
present most owners of boiler plant seem chary of allowing 
investigations to be carried out on their chimneys, and 
the work is severely handicapped in consequence. 

Pollution from the domestic chimney, by no means 
inconsiderable in amount, is practically entirely caused 
by soot—finely divided carbon, together with tarry 
matter—a product of the imperfect combustion of soft 
bituminous coals. While the ultimate cure of this evil 
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may necessitate legislation to prohibit the use of such 
coals for domestic purposes, the problem is slowly solving 
itself by the increasing use of electricity, gas, coke, and 
other smokeless fuels for domestic heating or cooking. 
Discussing the smoke problem in the iron and steel 
industries, Mr. H. C. Armstrong said: Anyone paying a 
return visit to Sheffield or Rotherham after an absence 
of some twenty years cannot fail to be struck with the 
marked improvement. Formerly, black smoke and even 
flames were to be seen in every direction issuing from 





chimney stacks. Such a sight to-day would call down 
the wrath of the management before the smoke inspector 
could reach the works to make his complaint. This does 
not, however, mean that perfection has been obtained. 
This is still a long way off, but the whole subject is now 
being tackled from a scientific as well as practical point 
of view. Black smoke is waste and it is naturally the 
first object of the manufacturer to avoid such loss, although 
he is usually equally anxious to attend to the esthetic side. 

The slump in trade and impossibility of embarking 
upon large capital expenditure slowed up progress for 
a while, but with returning prosperity the need for new 
furnaces arose, and it has been possible in many instances 
to install heating plant without the old faults of heavy 
smoke emission. It has been estimated that the cost of 
rebuilding a furnace on the most modern lines to replace 
one fired with raw coal is at least 30s. per ton of coal 
burnt by the furnace annually. As this may amount to 
thousands of tons, this alone must make conversion a 
gradual process. There are in use also a very large number 
of furnaces .which offer technical, as well as financial, 
difficulties to the elimination of black smoke production. 
These are being worked under conditions which are 
unavoidably highly conducive to smoke, and it is upon 
those that the fuel technologist is now concentrating. 

As a general rule, the new furnaces now being built 
are a great improvemént on the original designs and will 
considerably reduce the amount of smoke made. Never- 
theless, so many furnaces depend upon raw coal for their 
fuel that smoke must be unavoidable to a certain extent. 
There are still an enormous number of furnaces consuming 
thousands of tons of coal each week which cannot be 
converted to other fuels without a great deal of money 
being spent. It is obvious it is impossible to abolish 
every furnace that is fired with coal, nor is it necessary. 

The chief objection to the use of producer gas from 
the view of the health authorities is the methods employed 
for cleaning the flues or pipes of the tar which accumulates 
therein. The usual practice is to set fire to it at the end 
of the week. This removes the tar and satisfies the 
furnace users, but unfortunately causes a fairly large 
amount of dense black smoke for several minutes. There 
is no other known method of removing the tar from the 
flues. 

It would be idle to pretend that there are no laggards, 
but joint action is so prevalent that no individual can 
afford long to ignore the use of progressive methods by 
the majority. Taking the long view and realising what 
@ vast improvement has taken place in the years imme- 
diately past, the author of this paper would suggest that 
further legislation on the matter is unnecessary at present 
and might even be injurious, both to the cause of smoke 
elimination and to a highly important industry. The 
change of attitude of both parties has been so gradual 
that it may not be fully realised. The inspectors who 
act for the health authorities are more fitted than formerly 
to advise and are now consulted by the smaller firms who 
do not possess experts to deal with furnace matters. 
Inspectors may be seen attending local technical classes 
on fuel and furnaces, and are known to be generally 
sympathetic to the difficulties of plant and manufacture. 








Unit Pumps. 





In the accompanying illustration a ‘‘ Unit” pump 
manufactured by Pump Unit, Ltd., of Coptic-street, 
London, W.1, is shown connected up to a press. These 
units are designed to deliver the oil with which they work 
at either of two pressures, 200 lb. per square inch or 
5000 lb. per square inch. Naturally, the rate of delivery 
is considerably higher at the lower pressure. In actual 





fact, two separate pumps are used, one of the rotary 
blade type for low pressures, and the other having radial 
plungers. The pumps are mounted within the tank 
which contains the oil, and driven from an electric motor 
fixed on @ bracket outside the tank. The main control 
and adjustment valve is also inside the tank, but the 
handles of the by-pass valves protrude, of course. The 
pumps are operated through a chain drive and run at 
about 20 per cent. of the speed of the motor. Con- 


sequently, standard motors running at 1420/1500 r.p.m. 





ARMOUR PLATE PLANING MACHINE 


can be used. The control valves are so designed that the 
deliveries of the high and low-pressure pumps can be 
separate or combined, and automatic change-over can 
be arranged. The unit is made in several sizes delivering 
at high pressure from 4 to 3 gallons per minute, and at 
low pressure from 8 to 48 gallons per minute. The size 














PUMP OPERATING SET 


“UNIT” 


of motor varies proportionately from 3 to 18 H.P. The 
units are suitable for upstroking and downstroking presses 
and for pre-filling presses. 








Armout-Plate Planing Machine. 





THE unusual machine illustrated by the accompanying 
engraving is a pit type armour-plate planer recently 


supplied by Craven Bros. (Manchester), Ltd., of 
Reddish to a Sheffield firm. It has an overall 
length of 65ft. 6in., and will plane plate 40ft. 


long by 18ft. wide. Without the electrical equipment it 
weighs 210 tons. The machine consists of two beds 
suitably braced together by cross girders, and supported 
on the outer end of cross beds. The beds are arranged 
to carry uprights which, in turn, carry the cross slide for 
the tool-boxes. Arranged on the cross rail are four 
boxes, each fitted with a double-cutting tool holder. 
Automatic cross feed is applied to the boxes for cross 
and down traverse, and the two outer boxes are fitted 
with swivel slides. Quick power traverse is also applied 
for the cross traverse to the tool-boxes. Each of the slide 
beds is arranged in two sections, firmly bolted together. 
The beds are kept parallel by heavy section cross beams, 
and each bed carries a traverse screw of large diameter 
for operating the traverse of the uprights. The main 
base plate is built in four sections, each 10ft. 6in. wide. 
It is carried under the slide bed and let into the foundation 
of the machine, and is arranged with T slots and sprag- 
holes running parallel to the cross slide. This base plate 
is used for carrying the work to be planed. The carriages 
have adjusting strips to take up wear. A nut of great 
length is bolted to the under side of each for the traverse 
screw. The right-hand upright carries a feed mechanism 
for the tool-boxes, and a travelling platform for the 
operator. Four tool slides are fitted to the cross slide. 
Each tool-box has transverse and down automatic feed, 








and the end tool slides are arranged to swivel so that the 











taper may be planed on the edge of the plate, or it may be 
chamfered, Double-cutting tool holders, consisting of a 
suitable bar bolted to the flat face of the tool slide and 
carrying a double-clapper box, are fitted. Feed motion 
to the boxes is taken from the end of the screw to the 
shaft running the full length of the traverse. The connec- 
tion at the end of the screw is in the form of a disc. The 
feed motion is of the ratchet type. Quick power traverse 
to the transverse motion of the tool slides is operated 
by a 10 H.P. motor mounted upon the right-hand upright. 
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Hand motion to the tool-boxes is also provided and can 
be operated from either side of the machine. The tool 
slides are so arranged that they may be disconnected 
from the screw should the four boxes not be required at 
one time. The main drive is situated at one end of the 
machine and acts from a motor through reduction gears 
to the screws. The main motor is of the continuously 
rated reversing type, giving an output of 60 H.P. at 
325 r.p.m. Operated by Ward Leonard control, it gives 
100 H.P. at 650 r.p.m., and is arranged for speed variation 
up to 120 H.P. at 975 r.p.m. The drive is so arranged 
that it is equalised between the two screws, and the 
reversing motion to the motor is actuated by adjustable 
tappets arranged on the bed. Hand reversing is provided 
on the right-hand side carriage for the convenierice of 
the operator when travelling up and down the machine 
with the cross slide. Special attention has been paid 
to the lubrication of all working parts. Where it is not 
practicable to lubricate by the “ one shot ’”’ pump system, 
oiling nipples are fitted for use with an oil 
The following table gives details of the machine :— 


Maximum width of plate between lini 18ft. 
Maximum length of stroke . 40ft. 
Minimum length of stroke in sequence with 

reversal of motor .. 10ft. 
Cutting speed (double cutting), pert minute 0 to 30 


1/s,in. to 3/gin. 
1/g4in. to 3/,gin. 


Nine rates of horizontal feed 
Nine rates of vertical feed.. 


Overall width of machine . 33ft. 
Overall length of machine. 65ft. 6in. 
Approximate net weight of machine, exclu- 

sive ofelectricalequipment ... ... ... 210 tons 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

TESTING OF MINE FANS. 

No. 707—1936. This specification was drawn up by 
the Mine Ventilation Committee of the Institution of 
Mining Engineers, and adopted by the Council of that 
Institution. It was also adopted by the Mining Association 
of Great Britain, the Institution of Mining and Metallurgy, 
and the South Wales Institute of Engineers. It has since 
been approved for issue as a British Standard by the 
Colliery Requisites Industry Committee. The specifica- 
tion includes formule and definitions, together with 
recommendations regarding the measurement of pressure, 
air velocity, and power. Examples are given of a Maker’s 
Specification of the Performance of a Mine Fan, and of 
the method of making a fan test report. 








TRAILING CABLES FOR MINING PURPOSES. 


No. 708—1936. This specification provides for eight 
types of trailing cables for use underground with coal 
cutters. Six constructions are recommended as primary 
standards, and for various reasons two others are included 
as secondary standards. The two secondary types are 
recommended in order to provide a cable for are wall 
conditions. One of them does not fully meet the require- 
ments of the General Regulations governing the installa- 
tions and use of electricity under the Coal Mines Act, 
1911, and if it is desired, in special circumstances, to 
use it, exemption should be sought from the Board of 
Trade. The other secondary type satisfies the require- 
ments of the regulations provided that one core is used 
as the earthing conductor for the portable apparatus 
with which the cable is associated. If, however, it is 
desired to use the screens as the earthing conductor, then 
exemption should be sought. 








442 


THE ENGINEER 


Oct. 23, 1936 








Power, Speed, Economy and Sea- 
worthiness of Medium-Sized 


Fast Liners. 


By Dr.-Ing. E. FOERSTER.* 

Tue problem of attaining higher Transatlantic speeds 
Las been dealt with for the past thirty years from points 
of view differing widely from those existing in the pre- 
ceding great period of steel shipbuilding and marine engi- 
neering. The latter period, which included the first years 
of this century, was characterised by the endeavour to use 
the reciprocating steam engine and Scotch boiler as the 
elements for the propulsion plants of the fastest North 
Atlantic liners. The application of the Parsons steam 
turbine to marine propulsion, as exemplified by the 
** Mauretania ” and “ Lusitania,’’ opened to the world a 
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Therefore designs of propelling machinery weighing from 
28 kilos. to 36 kilos. per S.H.P. are in no sense paper 
designs, especially if all essential details are carefully 
worked out and examined on the basis of recent experience. 
After careful consideration, therefore, it may be stated 
that a propelling plant of 50,000 to 60,000 S.H.P. might be 
constructed with weights varying from 28 kilos. to 36 kilos. 
per 8S.H.P. depending upon whether turbo-electric, Diesel- 
electric, or geared turbine machinery is used. 

The reduction of about 80 per cent. in unit weight in the 
last thirty-four years is due only partly, of course, to the 
substitution of the high-pressure water-tube boiler for the 
Scotch boiler. The weight per S.H.P. of the high-pressure 
water-tube boiler is about 10 per cent. of the weight of the 
Scotch boiler, including water. It is a recognised fact that 
the high-speed turbine with single or double reduction 
gear or electric transmission has played a large part in 
the reduction of weight, and also in securing the maximum 
steam economy. 

In the case of Diesel propulsion a development furthered 





of adding considerably more speed on the long run as 
being urgent. It is evident that the attainment of a desir- 
able speed of at least 25 knots cannot be realised with 
existing types of combination cargo passenger vessels, 
but that progressive study must be made in the direction 
of passenger vessels similar to the best German, British, 
and Italian South American liners. 

In investigating the problem of increasing the speed of 
the present 25,000 to 30,000-ton ship from the 20 to 
21-knot range to the 25 to 254-knot range without sub- 
stantial modifications of the main dimensions and 
draught, the author of this paper has based his comparison 
upon one of the best European South American liners, the 
“Cap Arcona,”’ which he considers is a vessel of universal 
adaptability, whose performances and weights are well 
known. The adoption of this basis for a comparative 
design is justified in so far as the vessel’s main dimensions, 
superstructures, and accommodations are in harmony 
regarding stability and draught, while with the weight 
and space available machinery of a well-known type of 
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FiG. 1—-MACHINERY AND BOILER ARRANGEMENT FOR 


new field of progressive enterprise which has been con- 
tinued uninterruptedly up to the present day, resulting 
in an epoch-making reduction in the weight of propulsion 
plants from about 150 kilos. to 64 kilos. per S.H.P. 

The latter figure was attained in the ‘* Conte di Savoia,” 
whose machinery weight per S.H.P. is only about 8 kilos. 
less than that of the “ Bremen ”’ and “ Europa.’”’ Only 
five years have elapsed since such unit weights were 
regarded as the minimum for structural strength and 
reliability of propulsion plants of this size, and there are 
good reasons for the assumption that these weights are 
not less in the “‘ Normandie ” and the “‘ Queen Mary.” 

In the meantime developments based upon experience 
with light warship machinery and the recent success of 
high-speed, high-pressure turbines and _ high-pressure 
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FIG. 2—ROLLER SHAFT BEARING 


water-tube boilers have provided the basis for'a new and 
very considerable progress. An example of this is found 
in the propulsion plant of the East Prussian passenger 
vessel ‘“ Tannenberg,”’ of 12,000 S.H.P., which was built 
with a unit weight of about 28 kilos. per S.H.P. This 
installation consists of a Wagner high-pressure turbine 
plant with high-pressure water-tube boilers operating with 
natural water circulation. 

At present no expert will doubt that very large geared 
turbine propelling plants may be built at unit weigits of 
less than 20 kilos. per S.H.P. A unit weight of 28 kilos. 
per S.H.P. does not represent any extreme assumption of 
stresses for the vital parts of the boilers and machinery, 
but ensures reliable construction without excessive risk. 





* Paper presented at the International Meeting of the Society 
of Naval Architects and Marine Engineers, New York, September 
14th to 19th, 1936. 
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especially by the German Navy and the M.A.N. very sub- 
stantial reductions in weight have been obtained, not only 
by more elaborate design, but also by the adoption of high- 
speed engines and reduction gearing. This development 
has also been furthered by using the Diesel engine as the 
generating element for electric ship propulsion. 

The history of high speeds shows that the greatest 
development took place on the North Atlantic, where in 
1907 the turbine steamer ‘‘ Mauretania” won the blue 
ribbon by a service speed of more than 26 knots, which, 
twenty-two years later, was surpassed by about 1} knots 
by the “‘ Bremen” and a year later by the ‘“ Europa.” 
The speed of 27-5 to 27-9 knots was recently bettered by 
about 2 knots by the “‘ Normandie.” 

This development was based on two special points of 
view, which differ from those affecting the development on 
other routes of the world’s traffic. The average top speed 
on the North Atlantic was justified by a corresponding 
increase in the size of the vessels, when comparing the 
S.H.P. per ton of displacement and when it is remembered 
that the larger vessel maintains her speed better in a rough 
sea. A special justification for the large dimensions of 
vessels is also found in the increase in passenger traffic 
and its greater uniformity at all times of the year. Last, 
but not least, national competition has helped considerably 
to further the construction of large and comfortable liners 
with new record speeds. 

For this development it was important that there should 
be no serious restriction against increasing the draught, 
as far as terminal ports in Europe and in the United States 
were concerned. Harbours with satisfactory depths for 
vessels with draughts of 11 m. to 12 m. are available at 
New York as well as at Le Havre, Cherbourg, Plymouth, 
Southampton, and at the mouths of the Weser and Elbe. 
These draughts are sufficient for the construction of vessels 
of more than 90,000 British registered tons. 

Quite a different situation exists in other parts of the 
world as regards liner development to meet the needs of 
overseas traffic, where long distances with their fuel and 
water problems and harbour limitations restrict the size 
and speed of vessels to a lower scale. It is important at 
present to investigate the speed problem on long overseas 
routes between Europe and South America, East Asia and 
Australia, and on the Pacific routes between the west 
coast of the United States and Japan and Australia. The 
obstacles, represented by the weight of machinery and 
fuel as well as by the depths of harbours, have led to the 
present typical dimensions and speeds of the types of 
vessels designed for these services. 

In the last thirty years the speeds of these combination 
cargo and passenger vessels have been raised from 15 knots 
to the 19 to 21-knot range, while the size at present does 
not exceed 30,000 Britisn registered tons. In the South 
American service the level of 28,000 tons was reached about 
eight years ago by the “Cap Arcona,”’ whose speed is 
19-5 knots in average sea service, the S.H.P. being 24,000 
for this performance. In the East Asian trade the new 
North German Lloyd ships of the “‘ Scharnhorst ”’ class 
have attained 21 knots with 26,000 S.H.P. The tonnage 
of this type, which is a combination cargo and passenger 
vessel, is 18,300 British registered tons. 

With regard to the speed of 21 knots, it may be assumed 
that all maritime nations concerned regard the question 
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24,000 S.H.P. gives the vessel an average speed of 19-5 
knots. Adopting this basis, the weight of a proposed 
vessel of very similar dimensions and superstructures may 
be easily estimated, and the study itself concentrated 
upon the most important and fundamental questions of 
the form of the hull and of the machinery, the progressive 
development of both giving the opportunity for investi- 
gating the desired increase in speed. Any future modifica- 
tions deviating from this basis may be easily interpolated 
according to the new features desired. The only figures, 
therefore, which are used for making the comparison are 
the total weight of the hull, which may be extrapolated 
for the dimensions chosen, and the total weight of the 
machinery for which may be substituted the new carefully 
calculated weight of a propelling plant of more than double 
the power, which is necessary for the desired speed of 
25 knots. 

In order to secure the best result from the extensive 
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FIG. 3—INVESTIGATION OF ANTI-ROLLING DEVICE 


investigations with regard to power, speed, weight and 
space and to develop the best hull form for both smooth 
and rough sea service, the design work was undertaken on a 
co-operative basis, profiting by the skill and world-wide 
experience of experts and firms accustomed to the solution 
of such problems. With regard to the form of hull, the 
author was fully responsible for the design. Special con- 
sideration was given the after parts, the bossing and rudder 
arrangement, as well as the author’s proposal to install a 
6000 to 7000 S.H.P. Voith-Schneider propeller instead of 
a rudder, as a steering and propulsion element. These 
several problems were worked out in collaboration with 
the Maierform Company in Bremen, which designed the 
forebody on the basis of their broad experience, and with 
J. M. Voith, of Heidenheim, with regard to the stern 
elements of the vessel. 

Regarding the middle body, the principles of Sir Joseph 
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Isherwood’s arcform were adopted, and the design of the 
*midship section was greatly influenced by Sir Joseph. 

The adoption of the arc form principle coincided with 
the natural tendency to increase the beam, in order to 
maintain the draught of the basic ship, as necessitated by 
the depths of many harbours in question accommodating 


the world’s passenger traffic. Moreover, the arcform 
bilge fairs very advantageously with the Maierform lines 
of the forebody and the cruiser-like stern sections, avoiding 
the so-called “* shoulders ”’ in the regions where they merge 
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superior to the examined model, either in smooth water or 
in a rough sea. On the other hand, the superiority of the 
Maierform as designed was not very marked. In any case, 
the comparisons led to the conclusion that the design, 
showing a radical application of the Maierform principle, 
could not be excelled. This was also confirmed by the 
comparison with Taylor’s standard values for a similar 
vessel, which could be excelled by about 7 per cent. 

With regard to details, it might be mentioned that, after 
completing the tank research programme, a supplementary 
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Fic. 4—ARRANGEMENT OF VOITH - SCHNEIDER 
PROPELLER 


at the middle body and at the ends. The combination of 
these ideas of form aimed at securing a minimum of power 
for the desired speed, not only in smooth water, but also 
in & rough sea. It was hoped by means of the design to 
realise the smallest angles of pitching and a comparatively 
dry upper deck, when steaming against a head sea, with 
the least reduction of speed. A further aim was to improve 
the manceuvring qualities to a degree superior to those of 
any existing ship, especially to meet situations in which 
the risk of damage is most serious ; that is, manceuvring in 
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Fic. 6—EFFECT OF WING AND VOITH - SCHNEIDER 
PROPELLERS IN CONJUNCTION 


fog and navigating at the entrances or within harbours. 
The object was to acquire this manceuvrability by making 
the propelling installation for such conditions absolutely 
independent of the main propelling machinery. 

The results of the model investigations as carried out by 
the Hamburg Experimental Tank are presented in the paper 
and commented upon. 

The model research programme was carried out with a 
self-propelled paraffin model built to a scale of 1 to 36 on 
a draught of 8-20 m. in smooth water and in a head sea 
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Fic. 7—SHAFT HORSE - POWER 


with waves 160m. in length and 4m. in height. The 
after part of the model was not varied in form with the 
exception of some local modifications made in order to 
secure the best conditions for the steering and propelling 
effect of the Voith-Schneider propeller. The forebody was 
altered three times to enable the examination of two 
different Maierforms. One of these, having fuller end lines 
and further improvements in the regions of the shoulders, 
was distinctly superior in smooth water and in a head sea. 
For comparison with this form a body of marked contrast 
was attached, which had been designed by Dipl.-Ing. V. 
Yourkevitch, Paris, according to his patented system, 
developed with great success for the forebody of the 
“‘ Normandie.” The Yourkevitch forebody with hollow 
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FiG. 5—-STEERING QUALITIES OF A RUDDER AND 
A VOITH-SCHNEIDER PROPELLER 


examination was made as to the possible effect of forming 
the boss brackets according to the Star contra-propeller 
patents. It was found that a distinct saving was attain- 
able with a proper contour, amounting to 2 per cent. or 
1000 S.H.P. at a speed of 25 knots. 

The co-operative effort, which was undertaken for the 
investigation of the propelling machinery, included the 
following firms:—The Allgemeine Electricitats-Gesell- 
schaft, Berlin, collaborated with the Wagner Hochdruck- 
Dampfturbinen, A.-G., Hamburg, in the design of a turbo- 
electric plant; Brown, Boveri et Cie., Mannheim, 
co-operated with the Maschinenfabrik Augsburg-Nirnberg, 
A.-G., Augsburg, in designing a Diesel-electric plant. In 
addition, the M.A.N. contributed the geared Diesel drive 
solution to the problem. The Wagner Hochdruck- 
Dampfturbinen A.-G. developed a design involving high- 
speed geared turbines with high-pressure boilers. All 
these firms discussed with J. M. Voith, Heidenheim, the 


means of increasing the differential between wave impulses 
and the rolling period of the vessel. As is well known, the 
coincidence of these periods occurs most frequently when 
the vessel is running with the sea, thereby lengthening the 
apparent wave period because of the relative speed of the 
ship. It is in just such circumstances of coincidence of 
both periods or approximate coincidence, that fast modern 
liners are inclined to roll heavily. The Siemens idea, con- 
trasted with former anti-rolling devices, having considerable 
masses of water acting as a pendulum, provides for a sub- 
stantial reduction in stability by partially filling flat- 
bottomed tanks, installed on the tank top, having a beam 
almost equal to that of the vessel, thus creating free water 
surfaces. By this system the rolling period of the vessel 
is materially increased. In Fig. 3 the results of investiga- 
tions into the matter are given. The period is lengthened 
from 18 sec. to 28-8 sec. The wave period in the upper- 
most diagram is nearly that of the period of the vessel, 
and, consequently, the oscillations are considerable. The 
lengthening of the period in combination with a certain 
damping effect of the water, acting as a pendulum in the 
tank, results in an almost absolute extinction of the oscilla- 
tions. The diagrams in the centre and at the bottom show 
small amplitudes, which in actual service will occur when 
the vessel encounters beam or head wave impulses quite 
different than her own period. 

This method of diminishing the stability causes a corre- 
sponding increase in susceptibility of the vessel to listing, 
brought about by the unsymmetrical consumption of fuci 
and water, by beam and quartering wind effect, and by 
movement of passengers en masse, &c. Therefore the new 
scheme includes a supplementary installation of machinery 
by which any incipient list is automatically corrected. 
This is accomplished by means of a simple but very effective 
system of pumps, which provides for rapid regulation of 
the tanks, wholly. without orders being given or manual 
operation being required. This anti-rolling system has 
been in successful operation for some time on the German 
coastwise liner ‘‘ Kénigin Luise.” Fig. 4 gives an idea 
of the practical arrangement of the Voith-Schneider pro- 
peller as a combined propulsive and steering element. 
The considerations which have led the author to propose 
this system are briefly as follows :—The steering quality 
of a vessel of this type, steaming at low speed in fog or 
under harbour conditions, is very poor, and radical 
improvement in this respect is desirable. A Voith- 
Schneider propeller of 6000 to 7000 S.H.P. will impart 
a steering power to the vessel about thrice as 
effective as a rudder which is directly dependent upon the 
current acting upon its surfaces. By this Voith-Schneider 
propeller installation the vessel is enabled to proceed 
and to manceuvre with this element alone. It is therefore 
necessary to embody in this unit sufficient power to provide 
a ship speed of 10 to 11 knots. 





questions of the best generating and propelling machinery 
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for a 6000 to 7000 S.H.P. Voith-Schneider propeller as a 
rudder and propulsion element. The machinery and boiler 
arrangements of the geared turbine design are illustrated 
in Fig. 1. 

The question of the most economical and safest system 
of bearings for the main propelling machinery and for 
several of the larger auxiliary units was dealt with by the 
Vereinigte Kugel-lagerfabriken (S.K.F.), Schweinfurt. 
This was regarded as advisable because the investigations, 
carried out by big shipping companies on the matter of 
loss of power caused by the increased friction in shaft 
bearings of pitching ships, opened the way to savings of 
more than 5 per cent. in power by the adoption of roller 
bearings. A typical bearing is shown in Fig. 2. 

In so far as seaworthiness was concerned, it was not 
regarded as sufficient to achieve end forms of special 
qualities for steaming against or with a heavy sea, but it 
was also considered essential to take into account the 
question of rolling. Therefore the model was used for 
extensive investigations in which the Siemens Apparate 
und Maschinen Company, Berlin-Marienfelde, studied the 
effect of a new device designed to prevent or damp rolling 
and at the same time automatically to correct constant 
lists caused by unsymmetrical consumption of fuel, water, 
and by beam and quartering winds. 





water lines and a moderate bulbous bow did not prove 








It is based principally upon reducing the stability as a 
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Should any serious damage occur to the main propelling 
machinery or propellers this unit is available to meet 


tive Dimensions, &c. 


Basic ship (built) of Designed ship of 





| 
19-5 knots. } 25 knots. 
Particulars. 1. — —$ $$ 
| Dimensions, Weights, | Dimensions, Weights, 
| metres. tons. metres. | tons. 

Length at 8-92 m. water line... ... ... | 201-40 | 212-00 | 
Length at 8-0 m. water line (basic ship) 201-40 z ee ws 

8-2 m. water line (design) .... ... 0... «+ - 210-00 
Draught for trial speed of 19-5 (25) kmots ...  ... 0-0. eee eee eee eee — 
Length between perpendiculars for design: aft perpendicular=axis of 

rudder or Voith-Sehneider propeller PEG Rhye ie ay ee 195-00 — 199-50 
Beam at load water line aaa” SER. ae 25-70 27-50 
Beam at “ D ” deck BF sags 25-40 26-20 - 
Depth at side, bulkhead deck | 11-70 - | 11-97 _ 
Maximum draught ... ... ... | 8-67 = | 8-92 _ 
Displacement at load draught dashes page serl samayblve Aas — 31,400 | -- 30,300 
Block coefficient at load displacement (without appendages) ... 0-70 - | 0-560 — 
*Midship section coefficient at load draught ocagslanmyitesone alt |-oas 0-97 — 0-936 — 
Hull fully completed and equipped without propelling machinery ... - 16,950* | - 18,600* 
Propelling machinery, including auxiliaries, shafts and propellers 2,990* | 1,600* 
Weight of ship ready for service, without feed water and provisions - | 19,940* — 20,200* 
Deadweight capacity at load draught ... Se SES Sse eee od — 11,490* | . 10,100* 
Draught for speed contract ...0 20.0 2. eee eee eee wee nee 8-00 — 8-20 — 
Displacement at contract speed, draught 8-0 m. and 8-20 m. ... — 28,600 27,200 
Corresponding block coefficient Sbafitees 3 <0) tasdt, Josey vexs 0-69 - 0-555 -— 
Corresponding deadweight capacity 8,660 - 7,000* 
Propelling plant : 

Normal 8.H.P. 24,000 50,000T 

pS 2 ee ae elena ee rms ie ee ee 28,000 60,0007 
Contract sea speed on average draught of 8-0 m. and 8-2 m. 19-5 knots 25 knots | — 
Speed to be attained by Voith-Schneider propeller alone ... ee - — | ‘os ecpanel - 

8 knots... - é 


.| 20-5 knots* 
| 5-70 
120 


raught 
wacaalees 26-3 knots* | 
4-88 
200 
190 
3-3 
115 


yeller. ; | 


S.H.P. of Voith-Schneider propeller. 


the emergency. It is therefore advisable to employ an 
independent power generating plant not connected in any 
way with the boilers or the main machinery. It should 
be separated from the main generating plant in a water- 
tight compartment aft of all the other machinery installa- 
tions. The risk of damage to the Voith-Schneider pro- 
peller does not exceed that of the conventional rudder. 
On the contrary, the machinery as a whole is less com- 
plicated and less exposed to injury than the rudder, 
including the steering engine and the gear connecting 
the steering engine with the rudder. 

Fig. 5 indicates that the steering qualities of a rudder 
and a Voith-Schneider propeller are equal, at 25 knots, in 
this case. The Voith-Schneider propeller shows great 
superiority at the low speeds. Fig. 6 shows the effect of 
the wing propellers and the Voith-Schneider propeller 
acting in conjunction. The total efficiency of propulsion 
is not influenced materially by ‘this combination. The 
position has been carefully checked at which the Voith- 
Schneider propeller is least influenced by operation of the 
wing propellers. 

It may be mentioned as a matter of course that the 
Voith-Schneider propeller gives full power astern with 
the same propulsive efficiency as ahead, thus contributing 
substantially to the improvement in astern power so 
greatly desired. 
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Fig. 7 is of special interest. It is well known that in 
geared Diesel or turbine vessels and in turbo-electric or 
Diesel-electric ships, there is a loss of efficiency at low 
speeds. It may be said that in the case of this design, a 
speed of 10 to 11 knots will cause an excess in fuel con- 
sumption per shaft horse-power of 60 to 70 per cent. over 
the normal consumption. Furthermore, it is a fact that 
direct-acting or geared Diesel engines, slowed down to a 
quarter of their normal revolutions, will stop entirely, thus 
forcing the engineers to run the engines alternately at 
higher revolutions and stopping them in order to drive 
the ship at the desired slow speed. All these difficulties 
are eliminated by the combined steering and propulsive 
element, which, it is true, in this case, has a small pro- 
pulsive efficiency, and requires about 70 per cent. more 
horse-power for propelling the large vessel at a speed of 
10 to 11 knots. 

The Voith-Schneider propeller operates at constant 
revolutions, the pitch being varied as desired ; the pro- 
pelling element runs at the normal condition of con- 
sumption. This means that the Voith-Schneider pro- 
pulsive efficiency at manceuvring speed is not inferior 
to that of the wing propellers, which, with their 
better propulsive effect, develop about half the power and 
consume about double the fuel oil. 

Table I is presented to show the results of this work with 
regard to the dimensions and the main weight and power 
data, comparing the basic ship with the design, and Table II 


TaBLE II.—Comparative Fuel Consumption and Water Supply. 





(1) (4) 


' 


19-5-knot 
Nautical! basic ship 
miles of 24,000 
1852 m. S.H.P., 

tons fuel 


25-knot 
fuel oil 
(3) less 
than (1). 


25-knot 
, fuel oil 
S.H.P. |(2) more 
motor- /than (1). 
ship, tons | 
Diesel oil.| 


25-knot 
50,000 


25-knot 

50,000 

| S.H.P. tur-! 

bine vessei, 
tons fuel | 

oil. 

— 351 

— 536 

— 732 

—- 927 


1,489 +404 
2,224 +-600 
2,958 +790 
3,690 +998 


4,000 
6,000 
8,000 
10,000 





Note.—In the above table comparisons are made between 
the basic ship, the actual fuel consumption of which is known 
to be 0-375 kilos. per S.H.P. per hour, while for the high-speed 
turbine ship with high-pressure boilers a corresponding figure 
of 0-280 kilos. per S.H.P. per hour is adopted as a reliable figure 
guaranteed and obtained in several cases. For Diesel engine 
propulsion 0-185 kilos. per S.H.P. is taken as the basis. No 
different figure has been introduced for electric propulsion 
which theoretically might involve 4 or 5 per cent. in excess of 
the consumption of geared turbines or Diesel engines. Expe- 
rience seems to have shown, in the case of severa! vessels which 
are subject to frequent mancuvring and slowing down in 
harbours, sea channels, &c., a better consumption on the average 
because of superior economy in manceuvring and reduced speeds 
under service conditions. 


gives the comparative fuel consumption and water supply. 
It may be mentioned that each firm is prepared to 
guarantee the actual construction of its design on the basis 
of 28 kilos to 36 kilos. per shaft horse-power for the entire 
machinery, including auxiliaries, water in boilers and 
pipes, and the shafts and propellers. 

An appendix will be added to the paper describing the 
different systems and the principles upon which the firms 
have based their designs. 








Newcomen and the Steam Engine.* 


THE man who first gave to the world the idea of produc- 
ing @ vacuum under a piston in a cylinder by the condensa- 
tion of steam was the Frenchman, Denis Papin (1647-— 
1712 ?). In the latter half of the seventeenth century 
the attention of philosophers was concerned to a great 
extent with the pressure of the atmosphere. Otto von 
Guericke had made his celebrated experiments in one of 
which, it will be remembered, he had used a vertical 
cylinder fitted with a piston and open at the top; the 
air below the piston having been drawn out by a hand 
pump, the atmospheric pressure acting on its upper surface 
had forced it down, and by means of a rope passing round 
an overhead pulley had raised a heavy weight. 

Huygens, in Paris, sought to produce the vacuum under 
the piston by the explosion of gunpowder. Papin was 
his assistant in the experiments. In 1675, Papin, then 
twenty-eight years of age, came to London; part of his 
time here was taken up as an assistant to Boyle in experi- 
ments with the air pump. In 1687 he laid before the 
Royal Society his scheme for transmitting power by a 
vacuum in which a water wheel was to be used to work 
air pumps connected by pipes to the lower ends of the 
operating cylinders, the upper ends of which were open 
to the atmosphere. Later in the same year he left England 
for Marburg, in Germany, and began experiments with 
@ gunpowder engine, seeking to overcome the defects 
of the Huygens apparatus. Then, in 1690, he made a 
model engine in which a vacuum was produced under a 
piston in a vertical open-top cylinder by the condensation 
of steam. It has been suggested in a former paper (already 
referred to herein) that Morland may have done this in 
1682, but the evidence is not conclusive and so far as 
our present knowledge goes the honour of this idea must 
be ascribed to Papin. It is the idea which underlies the 
Newcomen engine from which descend all engines of the 
cylinder-and-piston type, but it is clear that Papin did 
not realise its importance, for while we find him in 1695 
publishing an account of a modified form of his model, 
he seems then to have dropped the matter, and to have 
set to work on @ pumping apparatus of the Savery type. 
A book published at Cassel in 1707 describes the form 
of this apparatus at which he finally arrived, and then 
in 1708, just after his return to England when he placed 
before the Royal Society his project for an engine that 
could be applied to the propulsion of ships, it is the 
steam pump therein described that he had in view. How- 

* From a paper by Rhys Jenkins, entitled “‘ The Heat Engine 
Idea in the Seventeenth Century,’’ read before the Newcomen 
Society on October 21st, 1936. 





ever, nothing came of this project, and the history of the 
closing years of Papin’s life is obscure. It is likely that 
he died in London in the year 1712, perhaps about the 
time when Newcomen was starting the Dudley Castle 
engine, the first engine of which we have definite record 
constructed on the principle of condensing steam under a 
piston. 

Coming back to Newcomen, we still have before us the 
problem of how and when he arrived at the idea of produc- 
ing @ vacuum under a piston by the condensation of steam. 
Had he learned in some way or other of what Papin had 
written ? Papin’s first account was written in Latin and 
appeared in a Leipzig journal, the Acta Hruditorum, in 
the year 1690. Probably copies of this journal came to 
England, but so far as is known no notice of Papin’s 
paper appeared in English in any form, and it is altogether 
unlikely that it could have come to the knowledge of 
Newcomen. The second account, in the book published 
in 1695, stands on a different footing. That book was 
reviewed in the Philosophical Transactions for March, 
1697. In so far as relates to the engine what we have 
is this: ‘‘ he [i.e., Papin] proposes the alternately turning 
a small surface of Water into Vapour by Fire applied to 
the bottom of the Cylinder that contains it, which Vapour 
forces up the Plug in the Cylinder to a considerable height 
and which (as the Vapour condenses as the Water cools 
when taken from the Fire) descends again by the Aires 
Pressure, and is applied to raise the Water out of the 
Mine.” 

So far as is known there is no other account of Papin’s 
project in the English language for over a hundred years. 
Now, while it is unlikely that Newcomen can have seen 
the book, it is quite conceivable that he may have seen, 
or have been told of, the account in the Philosophical 
Transactions. In a measure, the idea that he had is 
supported by Switzer’s statement that Newcomen was 
as early in his invention as was Savery in his. Savery’s 
patent, it will be remembered, is dated 1698, the year 
after the publication in the Philosophical Transactions. 

Although it is not quite within the ambit of the present 
paper, the opportunity may be taken for a critical con- 
sideration of another matter concerning Newcomen. In 
the story of the Newcomen engine it has been accepted 
as a fact that Newcomen had been in correspondence 
with Robert Hooke, Secretary of the Royal Society, and 
was indebted to him for at least a hint of the direction 
in which he should proceed. The only basis for this idea 
is found in the article on ‘‘ Steam Engines,” by Dr. 
John Robison (1739-1805) in the third edition of the 
“ Eneyclopedia Britannica’ (1797), and what is said 
therein on this point is stated to be founded on a document 
which subsequent investigation has failed to find. The 
present writer in his paper on Savery, Newcomen, &c., 
‘“ Trans.”’ IV, 118, expressed the view that there was no 
reason to doubt the accuracy of Dr. Robison’s note, 
but at the time, in spite of this statement, there was in 
his mind a feeling of uncertainty. Time has not served 
to remove that feeling; on the contrary, the doubt has 
strengthened, and he feels that the story requires recon- 
sideration. In the first place, knowing what we do of the 
character of the man, we may ask ourselves—was Hooke 
a likely person to trouble himself with a correspondence 
with an unknown man, many years his junior, an iron- 
monger in a small town in far-off Devonshire ? In the 
next place, it is clear that the Steam Engine article referred 
to is very carelessly written and contains a number of 
mistakes. The explanation may be that put forward by 
Dr. Robison’s friend, James Watt—‘‘ too great a reliance 
on the powers of his extraordinary memory, at a period 
when it probably had been weakened by a long state of 
acute pain, and by the remedies to which he was obliged 
to have recourse.” 

It may be explained that after the death of Robison 
his writings were published in a collected form under the 
editorship of Dr. Brewster, and that Brewster applied to 
Watt for his remarks on the articles ‘‘ Steam” and 
“Steam Engines” in the “ Encyclopedia Britannica,” 
and that the foregoing quotation is from Watt’s reply 
dated May. Brewster’s edition includes a large number 
of corrections and annotations made by Watt in reference 
to his own work on the steam engine; he does not go 
beyond that. It remains for us to consider what Rebison 
wrote about Savery and Newcomen. 

In the first place, we are told, in regard to the tin mines 
of Cornwall, that: ‘‘ Mr. Savory was much engaged in 
projects for draining them by his steam-engine. This 
made its construction well known among the machinists 
and engineers of that neighbourhood.” 

Now while there is little doubt that one of Savery’s 
engines was tried in Cornwall, the suggestion that they 
were put up in large numbers is quite wrong, and at that 
period ‘“‘the machinists and engineers” of Cornwall 
would be difficult to find. Later on we read: ‘ Savary, 
however, claims the invention [i.e., of the Newcomen 
engine] as his own; but Switzer, who was personally 
acquainted with both, is positive that Newcomen was 
the inventor. By his principles (as a Quaker) being averse 
from contention, he was contented to share the honour 
and profit with Savary, whose acquaintance at Court 
enabled him to procure the patent in 1705, in which all 
three were associated.” 

This passage gives us Robison’s recollection of what 
he had read in Switzer. It is replete with error. Switzer 
does say that he was well acquainted with Savery ; he 
may have been so with Newcomen also, but this he does 
not state, nor does he say that Savery claimed Newcomen’s 
invention as his own. What he writes is: “‘ It is indeed 
generally said to be an Improvement to Mr. Savory’s 
Engine; but I am well inform’d that Mr. Newcomen 
was as early in his Invention, as Mr. Savory was in his, 
only the latter being nearer the Court, had obtained his 
Patent before the other knew it; on which Account 
Mr. Newcomen was glad to come in as a Partner to it.” 

Finally, Newcomen was not a Quaker, and Savery’s 
Patent was not taken out in 1705. 

To proceed now to consider what Robison says of the 
connection between Newcomen and Hooke. Following 
is the relevant passage :— 

Newcomen was a person of some reading, and was in par- 
ticular acquainted with the person, writings, and projects of 
his countryman Dr. Hooke. There are to be found among 
Hooke’s papers, in the possession of the Royal Society, some 
notes of observations, for the use of Newcomen, his countryman, 
on Papin’s boasted method of transmitting to a great distance 





the action of a mili by means of pipes. Papin’s project was 
to employ the mill to work two air-pumps of great diameter. . . . 
It would appear from these notes that Br. Hooke had dissuaded 
Mr. Newcomen from erecting a machine on this principle, of 
which he had exposed the fallacy in several discourses , ore Mg 
the Royal Society. One passage is remarkable. ‘‘ Could he 
(meaning Papin) make a speedy vacuum under your second 
piston, your work is done.” 

It is highly probable that in the course of this speculation, 
it occurred to Mr. Newcomen that the Vacuum he so much 
wanted might be produced by steam, and that this gave rise 
to his new principle and construction of the steam engine. The 
specific desideratum was in Newcomen’s mind, and therefore 
when Savery’s engine appeared, and became known in his 
neighbourhood many years after, he would readily catch at 
the help which it promised. 


The first paragraph of this passage is so worded that 
it certainly gives the impression that the matters alluded 
to are matters of fact, common knowledge, and based 
on evidence quite independent of the “‘ notes of observa- 
tions ’’ referred to later. Perhaps it is quite safe to say 
that ‘‘ Newcomen was a person of some reading,’’ but 
we have no evidence upon which such a statement could 
be based with confidence, nor, so far as the present writer 
is aware, is there anything to show that he was 
“acquainted with the person, writings and projects ” 
of Hooke. Then Hooke is referred to as the * country- 
man” of Newcomen, meaning that they came from 
the same county, and implying that they were on terms of 
intimacy. This was not the case; Newcomen, as is well 
known, was a man of Devon, and Hooke came from the 
Isle of Wight, places far enough apart in their time. 

It is clear that Robison’s account, so far, is in the main 
an effort of the imagination. However, there can be 
little doubt that he did find a paper of notes by Hooke 
on Papin’s project for transmitting power by a vacuum. 
When this was brought before the Royal Society in 1687 
he was strong in opposition to it. 

The question is—did the paper bear the name of 
Newcomen ? We can understand Hooke discussing the 
matter in writing with ‘“‘ Mr. Newton,” another F.R.S., 
and it is suggested that Robison may have read “‘ Newton ” 
as ‘‘ Newcomen.”’ It would be a natural mistake for him 
to make, for in his mind Newton would be “ Sir Isaac.” 

If this idea is correct, it goes to explain why notes for 
the use of ‘‘ Newcomen ” cannot be found in the archives 
of the Royal Society. 

In view of the facts set forth it seems to the writer 
that Robison’s story is unworthy of credence, and must 
be omitted from the history of the steam engine, at any 
rate until a paper by Hooke and bearing the name of 
Newcomen is discovered. 








CATALOGUES. 


Hapr¥iEps, Ltd., Sheftield.—Leaflet on the construction and 
use of disc crushers. 

Hoxrrnsons, Ltd., 
trifugal oil purifiers. 

Power Piant Company, Ltd., West Drayton, Middlesex. 
A pamphlet on gears of all sizes. 

Gent anD Co., Ltd., Leicester.—Book 
electric turret and bracket clocks. 

HERBERT TERRY AND Sons, Ltd., 
catalogue of the firm’s spring products. 

HotMaAN Broruers, Ltd., Camborne.—-A brochure on scraper 
loading, its development, methods, and equipment. 

GREENWOOD AND Bat ey, Ltd., Albion Works, Leeds.— List 
No. 417A, dealing in detail with hydraulic pumps of various 
types. 

INTERNATIONAL ComBusTiIon, Ltd., Aldwych House, Ald- 
wych, W.C.2.—An illustrated brochure on the firm’s Derby 
works. 

G. Bray anv Co., Ltd., Leicester-place, Blackman-lane, 
Leeds, 2.—Latest descriptive price list of ‘‘ Chromalox ” heating 
elements. 

SPANNER THIMBLE TuBE Boivers, Ltd., 9, Billiter-square, 
E.C.3.—A brochure on the “ Spiraflo’’ waste heat boiler and 
water heater. 

British ALumintum Company, Ltd., Adelaide House, King 
William-street, E.C.4.—Book No. 379, dealing with all classes of 
aluminium jointing. 

GeneraL Exvectric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Catalogue Section F 4 of industrial lighting 
fittings and accessories. 

EVERSHED AND ViGNOLEs, Ltd., Acton Lane Works, W.4. 
A folder dealing with the ‘“ Megger ”’ insulation tester and the 
‘“* Megger ” circuit tester. 

Turners AspesTos CEMENT Company, Trafford Park, Man- 
chester.—Book describing the various types of ‘* Turnall” 
asbestos cement tiles and their fitting. 

British ALumMintum Company, Ltd., Adelaide House, King 
William-street, E.C.4.—Book on aluminium sections, including 
angles, channels, beadings, mouldings, bars, &c. 

EpGar ALLEN AND Co., Ltd., Imperial Steel Works, Sheffield, 
9.—Catalogues on ‘‘ Stag Sharpaform ” cutters, “Stag Major 
Superweld ” tools, and rock drills and drill steel. 

Trussep Concrete SreEL Company, Ltd., Horseferry 
House, Westminster, S.W.1.—Catalogue giving details, draw- 
ings, and illustrations of “ Truscon ”’ precast floors. 

W. T. Hentey’s TeLeGrary Works Company, Ltd., Holborn 
Viaduct, E.C.1.—New catalogues on ‘“Sharborn”’ relays, 
“ Tsco ” ironclad service cut-outs, and terminal boxes, 

B. J. Rounp anp Sons, 8, Northampton-street, Birmingham, 
8.—Revised edition of the booklet ‘‘ The Electro-plating and 
Metal Finishing Industry and the ‘ Epalex’ System. 

Burrertey Company, Ltd., Codnor Park, Ironville, Notting- 
ham.—A brochure describing the ‘‘ Butterley” system of all- 
steel construction for pit tubs, railway wagons, containers, &c, 

J. Browerr Linpiey (1931), Ltd., Letchworth, Herts. A 
booklet on gasworks power plant, which, in addition to informa- 
tion on the firm’s gas compressors and engines, gives useful 
data and tables for gas engineers. 

Enausn Sree Corporation, Ltd., Vickers Works, Shef- 
field.—_New edition of the small tools catalogue. The booklet, 
which contains over 230 pages, deals with milling cutters, end 
mills, reamers, broaches, drills, taps, dies, files, saws, &c. 

Enerish Evzctric Company, Ltd., Queen’s House, Kings- 
way, W.C.2.—Publications No. 8 98, on muiti-cylinder, impulse- 
reaction steam turbines; No. 8 14a, on fractional horse-power 
motors; No. 8 49, on distribution boards with non-deteriorating 
high rupturing capacity fuses. 


Huddersfield.—Folder illustrating cen- 


5, Section 24, on 


Redditch.-—A_ general 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities, 


f.o.b. steamer. 


An Increase in Steel Exports. 


Our total exports of “ iron and steel and manu- 
factures thereof,” as given in the Board of Trade Returns 
for September, show an increase of 19,064 tons at 183,023, 
compared with the August exports of 163,959 tons; but 
are very close to the exports for September, 1935, when the 
total was 183,785 tons. The exports for the nine months 
ending September 30th reached 1,613,427 tons and were 
not much below the total for the first nine months of 1935 
of 1,697,168 tons. Exports of pig iron in September 
dropped to 9013 tons, compared with 9803 tons in 
August and with the exception of 1923 tons the whole of 
this quantity went to foreign countries, the largest share 
of 2040 tons going to France. A sharp rise took place in 
the exports of ferro-alloys, from 253 tons in August to 
1824 tons in September, which was principally due to an 
increase in the exports of spiegeleisen and ferro-manganese, 
which rose from 172 tons to 1477 tons last month. Of the 
total exports 1389 tons went to British countries. Exports 
of general descriptions of steel, which in August totalled 
11,285 tons, rose to 14,593 tons in September, British India 
being the largest individual buyer with 2303 and South 
Africa next with 1892 tons. There was also an increase 
in the exports of girders, beams, joists, and pillars from 
1852 tons to 2093 tons in September. Exports of plates 
and sheets, fin. thick and over increased to 13,432 tons 
from 12,519 tons in the previous month, and of this quan- 
tity Russia took 1238 tons. Plates and sheets under tin. 
thick were exported to the extent of 11,000 tons in Sep- 
tember, which shows little variation on the August figure 
of 11,365 tons. Of the September total Canada took 1715 
tons and the Argentine Republic 4465 tons. A slight 
improvement was noticeable in the exports of galvanised 
sheets, which rose from 17,113 tons in August to 18,999 tons 
in September. A still more noticeable rise occurred in the 
exports of tin-plates from 22,273 tons in August to 32,617 
tons in the following month. Exports of wrought tubes 
increased to 19,677 tons from 13,478 tons in August. The 
overseas trade in railway material, however, fell sharply to 
7243 tons in September from 21,137 tons in August. The 
most important buyer last month was South Africa with 
3785 tons. In September the best customer to the British 
industry was South Africa with 21,995 tons, Australia 
coming next with 16,243 tons; then Canada with 14,022 
tons, India being fourth with 13,819 tons. Of foreign 
countries Denmark took 11,272 tons and the Argentine 
10,450 tons. 


The Imports of Iron and Steel. 


The imports of iron and steel during September 
totalled 165,337 tons, this figure being an increase of 23,538 
tons on the August imports of 141,799 tons. For the nine 
months ending September 30th the imports reached 
1,198,611 tons, compared with 860,638 tons for the corre- 
sponding period of 1935. The imports of pig iron during 
September were more than double the August total, the 
figures being 59,437 tons and 28,241 tons respectively. 
Of the September total 22,107 tons came from British 
India and 37,330 tons from “‘ foreign countries.’”’ The 
latter figure, of course, includes the special imports of 
Russian pig iron made by the producers by arrangement. 
Ferro-alloys were also imported to a greater extent and 
rose from 2968 tons in August to 5430 tons last month. 
Imports of blooms and billets, however, showed a marked 
reduction in September to 29,340 tons from 46,828 tons 
in the previous month. The largest supplier in September 
was France with 11,493 tons, Belgium coming next with 
8766 tons. Sheet bars were imported to the extent of 
4200 tons in September against 5729 tons in August, and 
as in the latter month Belgium was again the only supplier. 
A considerable increase occurred in the imports of wire 
rods, the total being 10,030 tons, compared with 5647 tons 
in August. Imports of general descriptions of steel showed 
an advance from 17,225 tons in August to 21,912 tons in 
September. A slight increase was also registered in the 
imports of girders, beams, joists, and pillars, which rose 
from 9177 tons to 10,112 tons last month, and of this total 
France sent 4593 tons, Belgium 1929 tons, the remainder 
coming from ‘“ other foreign countries.” Imports of 
hoop and strip increased in September to 5925 tons, 
against 3487 tons in August. Railway material was 
brought into the country to the extent of 2419 tons, but 
this showed a considerable decline from the figure of 3499 
tons for the previous month. The country sending the 
largest quantity in September was Belgium with 38,812 
tons, India coming next with 22,117 tons, and France 
third with 21,641 tons. Canada sent 15,226 tons and only 
30 tons came from “ other British countries.’ Imports 
from Luxemburg totalled 11,730 tons and 680 tons came 
from the United States, whilst imports from ‘“ other 
foreign countries ”’ amounted to 34,738 tons. 


The Pig Iron Market. 


Comparatively little new business has been 
transacted in the pig iron market of late since few of 
the producers have anything to sell, whilst most consumers 
are well covered. There are, however, many users who have 
either under-estimated or neglected to provide for their 
requirements and are now finding it difficult to obtain 
the iron they need. The demand from these firms enhances 
the appearance of stringency in the market for foundry 
iron, and there is little doubt that as the season pro- 

sses the calls upon consumers are increasing beyond 
their expectations. On the North-East Coast the makers 
are unable to add to their present commitments, and 
most of them say they are sold out for the whole of the 
first quarter of 1937. Once again deliveries against 
contracts are getting into arrears, although for a time 
the rationing system adopted by the makers in this 
district enabled a certain regularity of supplies to be 
maintained. There is some talk of fresh furnaces being 





started; but it would a that no increase can be 
expected in this direction immediately. With the con- 
tinued tightness in this market the question of a rise in 
prices before the end of March is again being discussed, 
although the consuming industries find it a disturbing 
suggestion. In the Midland market, also, stringent 
conditions rule, but the position is eased to some extent 
by the fact that stocks of iron still exist in the Derbyshire 
district, although these are being steadily reduced. An 
increased demand has been experienced recently from the 
engineering industries, which has contributed towards 
promoting a condition of scarcity. Large deliveries have 
been made to the light castings makers, and the heavier 
demand from other quarters has not been offset as is 
frequently the case by a seasonal decline in operations 
in that industry. In the Lancashire market deliveries 
are on a heavy scale, but excepting for a few contract 
renewals few new transactions are reported. The textile 
machinery industry is rather better employed than of late 
and is taking larger requirements of pig iron. In Scotland 
the position is satisfactory ; heavy deliveries are being 
made and the pig iron producers are able to keep their 
contract dates. Consumers of hematite would like to 
place forward contracts, but the makers are adopting a 
cautious attitude with regard to new business and say 
they are uncertain regarding their future costs of ore and 
fuel. The steel works are taking large deliveries, par- 
ticularly in the Midlands and the Sheffield areas. 


Scotland and the North. 


The Scottish steel industry has been working 
at capacity for months, and so far as the outlook can be 
gauged there seems no likelihood of any slackening in 
operations for a long time to come. A large proportion 
of the output is going into consumption in the home 
markets, but lately there has been some improvement 
in the demand on export account. The request for ship- 
building steel has expanded of late, and it is interesting 
to note that some of the steel for the sister ship to the 
“Queen Mary ” has already been delivered. No decline 
can be seen in the market’s requirements of structural 
steel, and much of it is going into the construction of 
aerodromes in various parts of the country. Apart from 
this there is a heavy demand for steel for use in building 
new workshops. In fact, the output of joists and sections 
is barely sufficient to meet the demand, and delays in 
deliveries are reported. The plate makers are particularly 
well off for work largely as a result of activity at the ship- 
yards and the boilermaking establishments. All the 
Scottish re-rolling works are busy, but there has been a 
strong request for steel bars and strip. A feature of this 
trade is the demand for ferro-concrete and rivet and bolt 
bars. Consumers’ requirements appear to be expanding 
and the works are not finding it easy to meet the demands 
made upon them. The sheet works in Scotland are busily 
employed. Business in C.R. C.A. sheets in the thicker 
gauges has been maintained at a high rate, and there is 
also a sustained call for sheets of special quality and 
finish. Consumers of some of the latter descriptions 
find it difficult to place orders, although the production 
of special grades is increasing. In the Lancashire market, 
after a period during which steady conditions ruled, a 
position of rather acute stringency has developed. The 
extended delivery dates required by the steel makers have 
inconvenienced suppliers who, in a number of cases, are 
falling into arrears with deliveries of their own products. 
The pressure upon makers of lighter materials has 
definitely increased during the past few weeks. There 
is a vigorous demand for bright steel bars, whilst business 
in special steels also has improved. In Barrow and 
Workington active conditions rule and heavy outputs are 
being made of rails, billets, bars, hoops, and slabs. 


Current Business. 


An order for the supply of stainless steel roller 
bearings for use in the landing wheels of amphibious 
aeroplanes has been placed with British Timken, Ltd., 
Aston, Birmingham, by the Dunlop Rubber Company, 
Ltd. The Eaglebush Tinplate Works, Neath, Glamorgan, 
are to undertake extensions to their works which will 
cost about £75,000, and it is hoped that these will be 
completed by June, 1937. E. Hind (South Bank), Ltd., 
metal manufacturers and merchants, South Bank-on- 
Tees, have put forward a proposal to buy the works 
formerly occupied by the Eston Sheet and Galvanising 
Company, Ltd., with a view to establishing an aluminium 
industry. The liquidator of the latter company, Mr. 
Basil Wenham, is understood to have decided to sell 
the works to Thos. W. Ward, Ltd., of Sheffield, for 
demolition, although E. Hind (South Bank), Ltd., offered 
to give an undertaking not to use the works for steel 
sheet production. Commander R. T. Bower, M.P. for 
Cleveland, has interested himself in favour of the proposal, 
and has written to the Eston Urban Council on the subject. 
The Huddersfield Corporation has placed an order with 
Karrier Motors, Ltd., Huddersfield, for eighty-five 
trollybuses. The contract is valued at nearly £100,000. 
Bickershaw Collieries, Ltd., Leigh, have placed orders 
for pneumatic coal-cleaning plant to deal with 130 tons 
of coal per day with the Birtley Company, Ltd., Birtley, 
Co. Durham. Stothert and Pitt, Ltd., engineers, Bristol- 
road, Bath, have decided to extend their works. Exten- 
sions are also to be made to the works of the Planet Foundry 
Company, Ltd., ironfounders, Corporation-road, Guide 
Bridge. The Department of Overseas Trade announces 
that the following contracts are open for tender :—State 
Electricity Commission, Victoria: Compound filled 
transformer circuit breakers; compound filled bus tie 
circuit breaker unit; compound filled station trans- 
former circuit breaker unit ; feeder circuit breaker units, 
all for use on 6600-v, three-phase, three-wire, 50-cycle 





circuits; current transformers, 300/5 amperes ratio, 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 
be found on the next page. 


and transfer trucks (Melbourne, December Ist) ; supplies 
over twelve calendar months of quantities of galvanised 
steel wire and strand, and galvanised steel wire flexible 
rope (ordinary and Lang’s lay) (Melbourne, November 
17th). South African Railways and Harbours Adminis- 
tration: Galvanised iron piping, screwed and socketed, 
B.S8.P. thread ; wrought iron piping, steam quality, and 
pipe fittings (Johannesburg, November 16th); mild 
steel bolts and nuts to specification during the period 
January—December, 1937 (Johannesburg, November 9th) ; 
supply and delivery of mild steel angles, plates and 
sections, copper bearing steel plates, round steel, square 
and flat steel (Johannesburg, December 7th). Union of 
South Africa Tender and Supply Board: Iron tubular 
poles with caps and plates (South Africa, November 20th). 
Montevideo, State Electricity Supply and Telephones 
Administration: Ironmongery and tools (Montevideo, 
December 7th). 


Copper and Tin. 


The activity in the electrolytic copper market 
has continued, and although on October 15th a further 
increase of 5 per cent. in production was announced, this 
has had no effect in checking the tendency of prices 
to advance. The market seems confident that the 
additional metal will be easily absorbed by the increased 
industrial requirements of the United States and many 
European countries. A considerable proportion of this 
copper is required for rearmament purposes, and several 
foreign Governments have bought freely. It has not been 
easy to secure copper for November—December shipment, 
and as is often the case when the producers adopt a con- 
servative attitude consumers have become rather nervous 
regarding their supplies and show a greater inclination 
to purchase forward. As a result of the recent heavy 
buying, it is probable that a lull in the demand will take 
place before the end of the year. Apparently one of the 
large producers in America is endeavouring to keep the 
price at 9-75c., and the others are following suit; but 
most of them are well sold forward, and in some cases 
have been buying copper in the open market. This, of 
course, indicates that the producers hold the view that 
the price must inevitably rise. American copper statistics 
for September show that during that month the world’s 
stocks of refined copper fell by 25,850 tons to 379,727 
tons. This was partly due to an increase in consumption 
in the United States to 75,892 tons in September from 
64,140 tons in the previous month. Consumption in the 
rest of the world decreased from 91,236 tons in August to 
82,783 tons in September. In the standard market there 
has been a considerable amount of speculative buying, 
and the price has shown a strong tendency to rise. Rough 
copper has become scarce and high premiums have been 
paid by sulphate manufacturers who, in some instances, 
have been obliged to take better-grade copper than they 
generally use.... The situation in the tin market 
has not changed over the week, although it has been 
influenced to a small extent by the buoyant tone in 
the other non-ferrous metal departments. The general 
tendency is still to await the meeting of the International 
Tin Committee, which wili take place in the middle of this 
week. It is not likely that active conditions will rule in 
the tin market until the situation with regard to the 
Siamese quota is settled. America has bought fair 
quantities at irregular intervals, but little business has 
been transacted with Continental consumers. 


Lead and Spelter. 


No fresh features have developed in the lead 
market, but business has been maintained at a very 
satisfactory rate. Prompt supplies of the metal are still 
scarce, and early in the week a backwardation of ls. 3d. 
ruled. Later on this disappeared. Heavy quantities are 
being absorbed in the form of builders’ materials, and the 
consumption of pipes and sheets alone has been at the 
rate of 15,000 tons to 16,000 tons per month for some 
time. The fact that the Spanish Government forces 
have lost control of the lead mines is not expected to 
influence the position, and only small quantities of lead 
are likely to be exported for some time. The arrivals 
of foreign lead in this country will not be large during 
October, and as a consequence deliveries have been made 
from warehouse to consumers. Speculation in this market 
has been on a limited scale for some time, but the general 
impression seems to be that the quotation is more likely 
to advance than to recede, although it is realised that it 
is now standing at a satisfactory level from the producers’ 
point of view. Most consumers appear to have covered 
their requirements well forward, and Empire lead arriving 
in this country is generally delivered immediately against 
contracts. Users who have to enter the market to obtain 
additional supplies do not find it easy to obtain metal 
for near delivery. In America the price, after being 
stationary for a long period, has advanced to 4-65c. 
per lb.... Prices in the spelter market have moved 
upwards as a result of sharp speculative buying, although 
there has been no material change in the actual situation. 
As not infrequently happens the speculative movement 
was followed by a certain amount of buying by con- 
sumers, but all demands were readily met. No doubt 
buyers were encouraged to operate by the disparity 
between the price of lead and spelter, and there is a notice- 
able tendency to regard the latter metal as being too 
cheap. Notwithstanding the upward movement, how- 
ever, there is a lack of confidence in the position. This 
is very largely because it is believed that output in 
Germany is being increased at a time when world consump- 
tion is less than world production. In America the 
position is better than in any other country, and con- 
sumption is on a good scale. The American figures for 
September give the output as 42,283 tons, and the 





deliveries as 51,847 tons. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Current Prices for Metals and Fuels. 


British Steelmakers: joists, 22s. 6d. ; 
PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E, Coast— Sa, ¢@. G& a: d. 
Hematite Mixed Nos.*.. 4 5 0.. 314 6 
No. 1 Goh @ 14 315 0 

Cleveland— (D/d Teesside Area) 
No. 1 oe 2 i oe 
No. 3 G.M.B... 5.36; 0 x 
. No. 4 Forge ab a, 
Basic (Less 5/— rebate) . 8.45 ..0 26 
MrpLanps— ; 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 4 0 0.. 
o » Forge 3-26. @-.. - 
Basic (Less 5/- rebate)... 315 0.. — 
Northampton— 
Foundry No. 3 317 6. — 
Forge... 312 6. _— 
Derbyshire— 
No. 3 Foundry ng — 
Forge RAS. @.. -- 

ScotLanp— 

Hematite, f.o.t. furnaces* 4 5 6. _— 
No. 1 Foundry, ditto a i ae 

No. 3 Foundry, ditto sms. 

Basic, d/d (Less 5/— rebate) 315 0 

N.W. Coast—- | 4 5 6d/d Glasgow 

Hematite Mixed Nos.* 411 0O ,, Sheffield 
417 0 ,, Birmingham 
* Less 5/—- rebate. 
MANUFACTURED IRON. 
Home. Export. 

Lancs. AND YoRKS.—— Sixes a Siac d 
Crown Bars 1010 0.. 10 0 0 
Best Bars Rm’ ye C.. 10 12 6 

MrpLanps— 

Crown Bars teat 40.2 10 0 0 
Marked Bars (Staffs. pi. Orn 12 10 0 
No. 3 quality S 9.76: 
No. 4 quality 917 6. 

ScoTLanp— 

Crown Bars 1010 0. 10 0 0 
Best.. ll OO. 10 12 6 

N.E. Coast— 

Common Bars 1010 O.. 1 0 0 
Best Bars =. te ae 10 12 6 
Double Best Bars i) we. 0 .. 1110 0 

NoRTHERN IRELAND AND FREE STaTE— 

Crown Bars f.o.q. .. 1017 6.. — 

STEEL. 

LonDON AND THE SouTH— Home. Export. 
£s. d. £ s. d. 
Angles te 3.0 0 
Tees.. 09 3 6. *9 0 0 
Joists 910 0. *8 0 0 
Channels. “ = BS *8 5 0 
Rounds, Sin. and up wm 2° s,. *9 0 O 
s under 3in. ee ee. 8 2 6 
Flats o. 2..8 8 2.6 
Plates, jin. ete 9°18"'6 % 8 5 0 
Pee ae AT he t8 10 0 
ae fin. .. ~~ 2h. 18 15 O 
*” fein. . ae a 7 © 2 
Un. # to fin. i inel. in) G6... 910 0 

Norts-East Coast— £''e. d. Bea 
Angles 900. si el 
Tees... i i *9 0 0 
Joists oe. 7. @ *8 0 0 
Channels. . &:8.. ~ a 
Rounds, in. pare up 10 0 0. *"9 0 0 

» under 3in. S400. 8 2 6 
Plates, #in. (basis) 7,8 : 8 5 0 
aa fein. .. S22 DS . 78 10 0 
- din. .. 9.17.6... 1815 0 
yin. . 10 2 6. 79 0 0 
Un. ¥ to fin. a 915 0. 910 0 
Boiler Plates, fin. S 29) 6. 817 6 
MrpLanps, AND LEEDS anv District— 
£ s. d. 2 Mo. Ge 
Angles 90 0. *8 0 0 
Tees. . 1000. *9 0 0 
Joists Pius *8 0 0 
Channels. . ; ie ey: *8 5 0 
Rounds, 3in. and up ~ @ 0... 79 0 0 
” under 3in. ie RS 8 2 6 
Flats, 5in. and under , 7 2... 8 2 6 
Plates, in. (basis) 910 0. 18 5 0 
7 fein. .. O45 9% 48 10 0 
” fin. .. 1" or. 78 15 0 
ie fein. . ~~ bd... 9:10 O 
Un. i. ha 915 0.. 9 0 0 
Boiler Plates, jin. 1000. 817 6 








tSouth Africa 5s. and Foreign Markets 2s. 6d. higher. 
STEEL (continued). 
Home. Export. 
GLascow AND District-— & a) d. £ s. d. 
Rage Vee. 0h 168 *8 0 0 
Tees. . De ; WNeo S27 *9 0 0 
Joists ve eee oe Bae. TO eee, pot *8 0 0 
Channels. hat ae ee lee *8 5 0 
Rounds, Sin. and up 1 00. *9 0 0 
me under 3in. Pe Ge 8 2 6 
Flats, 5in.and under .. 9 7 O 8 2 6 
Plates, jin. (basis) a A ee 8 5 0 
”» fgin. . 912 6. 78 10 0 
9 SID. 0:0 S27. ¢.. 78 15 0 
o>, i Mein. 40,2. 8; 79 0 0 
Un. 4 to fin. imol. 915 0. 910 0 
Boiler Plates .. 917 4: 817 6 
Sournh Wates AREA— £ s. d. a eS 
AMON. 6.6 send) ad) BAO eas *8 0 0 
Tees... ; 10 0 0 *9 0 0 
Salat? PO FRR May @ ay *8 0 0 
Channels. . ot os F, *8 5 0 
Rounds, 3in. and up 10 0 0 *9 0 0 
o under 3in. .c eva a 8 3 6 
Flats, 5in. and under .. 9 7 O 8 2 6 
Plates, jin. (basis) 910 0 8 5 O 
fein. .. 915 0 8 10 0 
e Paihsc' t'e 10 0 0 S15 0 
‘ fein. . 10 5 0 9 0 O 
Un. % to tin. x 10 0 0 910 0 
IRELAND—F.0.Q. BELFAST. Rest or IRELAND. 
£s.d > & & 
Angles 9 5 0 e210 
Tees. . 10 5 0 16; 7,8 
Joists 912 6 915 0 
Channels. 910 0. 912 6 
Rounds, Sin. widiep 10 5 0. 10 7 6 
je under 3in. 8 5 0. “re 
Plates, jin. (basis) 9.13 ¢6.. +915 O 
» ein. .. 1% -B- 710 0 90 
‘ fin. .. 10 2 6. v1lo 5 0 
oc” Spins) t LOK PAO. 3 710 10 0 
Un. % to fin. ‘nik: Ife “Oo: 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ 6. Ge £ s. d. 
14-G. to 20-G., d/d 1b AS. 0... 10 5 0 
21-G. to 24-G., d/d iS: . O7:@iinn i 10 10 O 
25-G. to 27-G., djd Sik Biv ll 5 0O 


The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ 2s. 2. 


4-ton lots and up 14 0 0 
2-ton to 4-ton lots . . mT © 
Under 2 tons Bike cody SE 
Export: India, £12 7s. 6d. to £13 2s. 6d. c.i.t.; South 


Africa, £12 10s. 0d. f.o.b. plus 3 p.c. invoice value ; 
Rhodesia, £12 17s. 6d. f.o.b.; Irish Free State, 
£14 Os. Od. f.0.q.; General, £12 10s. 0d. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £6 0s. Od. 


Billets. £ s. d. 
Basic, (0-33% to 0-41% C.) 3 pa oO 
» Medium (0- 42% to 0-60% C.).. 715 0 
Hard (0-61% to 0-85% C.) 8 5 0 
(0-86% to 0- 99°, C.) 815 0 
2 65% te Oe on up) ‘ 9 5 0 
Soft (up to 0-25% C.), 500 tons onas up 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... J Mags 710 O 
FERRO ALLOYS. 
Tungsten Metal Powder. 3/14 per Ib. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to 6p.c.carbon £21 10 0 7/- 
” ” 6 p.c. to 8 p.c... £21 0 0 7/- 
ye 8 p.c. to 10 p.c. £21 0 0 7/- 
: ’ Specially Refined .. 
Max. 2p.c.carbon £33 10 0 11/- 
” » lp.c.carbon £36 5 0 11/- 
” % » 0-50p.c.carbon £37 5 0 12/- 
” ” » earbon-free .. 94d. per Ib. 
Metallic Chromium 2/5 per Ib. 


£11 15 0 home 
£12 5 Oscale 5/- p.u. 


Ferro Manganese (loose), 76} pc. 
» Silicon, 45 p.c. to 50 p.c. 


” ” 75 p.c. £17 7 6scale 6/— p.u. 
» Vanadium 12/8 per lb. 
» Molybdenum... 4/6 per lb. 
Titanium (carbon ny 9d. per Ib. 
£200 to £205 


Nickel (per ton) 
Cobalt .. .. 


6/- to 6/1 per lb. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, October 21st. 


CoPpPER 

Cash .. £41 17 6tof4l 18 9 
Three months .. £42 3 9to £42 5 OU 
Electrolytic £46 0 Oto £46 10 | 
Best Selected Ingots, d/d Bir- 

mingham £46 10 0 
Sheets, Hot Rolled £74 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. il}d. I1}d. 

»  Brazed (basis) I1}d. 114d. 

Brass— 

Ingots, 70/30,d/d Birmingham £33 0 Oto £37 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 10}d. 103d. 
ve Brazed.. 12}d. 124d. 

Trn— 

Cash .. £200 0 Oto £201 0 O 
Three months .. . £198 15 Oto £199 0 O 

Leap: Cash and forward £18 ll 3 

SPELTER £15 3 9to £15 8 9 

Aluminium Ingots (British) . . £100 to £105 

FUELS. 
SCOTLAND. 

LANARKSHIRE Export. 
(f.0.b. Grangemouth)— Navigation Unsereened 15/— to 15/6 
Hamilton Ell 16/— to 16/6 
Splints 19/- to 19/6 

AYRSIIRE- 

(f.0.b. Ports)}—Steam 15/6 

FIrEsSHIRE— 

(f.0.b. Methil or Burntisland) 
Prime Steam . . «intitle 15/- 
Unscreened Savieniion co: we ee ee. CRORES 

LoTHIANS— 

(f.0.b. Leith}—Hartley Prime 14/6 to 14/9 
Secondary Steam .. 14/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 19/~— to 24/- 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 16/— to 16/6 
»  Second.. 15/6 to 15/9 
» Best Small .. 13/- 
Unscreened 14/6 to 15/6 
DurHAM— 
Best Gas. . 14/8 to 15/- 
Foundry Coke 24/6 to 26/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 27/6 to 29/6 
South Yorkshire Best .. . 24/- to 30/- 
Seconds .. . 21/- to 22/- -- 
CaRrpDirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds 19/— to 19/44 
Best Dry Large 18/6 
Ordinaries 18/3 to 18/6 
Bunker Smalls 13/6 to 14/6 
Cargo Smalls .. 13/- to 13/6 
Dry Nuts 25/— to 27/- 
Foundry Coke 30/— to 47/6 
Furnace Coke 24/6 to 25/- 
Patent Fuel 22/- 
SwaNnsEa— 
Anthracite Coals : 
Best Large .. . 36/- to 40/- 
Machine-made Cobbles. . 41/- to 48/6 
Nuts 40/— to 48/6 
Beans 25/- to 35/- 
Peas ayes 19/— to 23/6 
Rubbly Culm. . 11/6 to 12/~ 
Steam Coals : 
18/- to 20/6 


Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Per Gallon. 
34d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil <e i 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Devaluation Problems. 


As the franc devaluation has left none of the after- 
math of evil consequences that had been freely predicted, 
it is being generally accepted for the good that may come 
of it. But the abolition of a large number of import quotas 
and a lowering of tariffs have aroused apprehension 
amongst producers, who protest against anything of the 
kind being done until they have an assurance that there 
will be no further rise in production costs. The lowering 
of tariffs on certain goods and products was, in fact, 
intended to prevent such a rise which would otherwise 
most likely have followed upon the devaluation. The 
Government has instituted two commissions, one to control 
import duties and quotas as a means of stabilising home 
prices and the other to effect a tariff revision. There is 
fear amongst manufacturers that the Government will 
pursue its policy of facilitating foreign exchanges without 
offering sufficient guarantees for the protection of home 
industrial interests, and a protest against tariff changes 
being made without consulting manufacturers is the first 
manifestation of a combined producers’ reaction against 
the situation created by the Popular Front Government. 
Three months ago employers were brought to their knees 
by labour and social reforms that left the General Con- 
federation of Labour completely in control of the situation. 
Since then all the production forces throughout the 
country have combined into a General Confederation of 
French Employers, which has taken in hand the organisa- 
tion of the nation’s industrial interests. For the moment, 
the Confederation of Employers and other bodies working 
in harmony with it are agreed on three points, which are 
that no drastic changes should be made in the fiscal 
system until all risk of price inflation and increased pro- 
duction costs is averted, that the application of the forty 
hours’ week shall be suspended, and that negotiations for 
coramercial agreements with foreign countries shall be 
entered into on a basis of strict reciprocity. This last 
condition is opposed to foreign trade expansion, because it 
maintains a rigid system of negotiation and necessarily 
places a limit on exchanges. Behind all this there is an 
impression that the understanding with Great Britain and 
the United States for co-operation in ensuring a successful 
issue of the franc devaluation and a revival of trade 
implies an effort to evolve means of facilitating exchanges 
between the three countries on a basis that may form the 
nucleus of a world economic recovery. 


Labour Agitation. 


While the strike- movement has become less 
acute it still remains serious, and the character of the 
strikes reveals no weakening of the force behind the men 
us represented by an implicit belief in the power of the 
labour unions. The bargemen’s strike has just been 
settled after lasting a month and bringing traffic on the 
canals and rivers to a standstill by closing all approaches 
to Paris by barrages of boats. The claim provided for a 
levelling up of wages which would leave a margin of 30 per 
cent. between the wages of bargemen and the pay of 
skippers of big barges who are required to hold navigation 
certificates. Skippers have frequently served as officers 
in the merchant marine. Another “ stay-in”’ strike has 
been continued at the works of Sautter-Harlé in Paris for 
more than three weeks, and as the firm supplies precision 
apparatus to the army and navy the consequences are 
serious for the national defence. The Government could 
have put an end to the trouble by compelling the men to 
leave the factory, but that is against the Government’s 
principles, and it has therefore decided to requisition the 
works and carry it on, if necessary, with men from the 
State arsenals and factories. Employers fear that this 
action will constitute a first effective step to the nationalisa- 
tion of private works, which is one of the tenets of the 
Communist doctrine. The Confederation of Employers 
has protested against what it states to be a further violation 
of private rights and property. Still another instructive 
incident occurred at the Renault motor car factory, where 
Communist influence is particularly active. The object 
of the C.G.T. is to secure the appointment of its own 
adherents as shop delegates. When the men were ballot- 
ing for delegates to represent the different categories of 
workers, some of whom belong to unions that refuse 
affiliation to the C.G.T., the meeting was broken up and 
the ballot boxes destroyed by men who were not employed 
in the Renault works. The Renault Company disclaims 
all responsibility for an action that clearly indicates the 
political character with which the C.G.T. seeks to invest 
shop delegates. 


Aircraft Industries Nationalised. 


The nationalisation of industries supplying air- 
craft material and aero-engines for the national defence 
is to be carried out immediately. All the existing firms 
building aeroplanes and seaplanes will be expropriated, 
and four new companies will be constituted by the Air 
Ministry. Material and plant purchased from the old 
firms will be distributed amongst the new companies, 
and the total State participation will be two-thirds of the 
capital of each company, so that it will have complete 
control over the organisation and management and will be 
responsible for the appointment of managerial and 
technical stafis. The Air Minister also states that repre- 
sentatives of the technical staffs and workers will be given 
seats on the boards of directors. The factory of each com- 
pany will be installed in a prescribed area in accordance 
with a plan for the decentralisation of the industry, with 
due regard to facilities for obtaining labour and material. 
In ordinary circumstances the expropriation of firms would 
be a complicated matter, but the law provides for such 
contingencies by enabling the State to fix its own price 
in the event of the parties failing to reach agreement. So 
far as the actual work of decentralisation is concerned, 
there has been a gradual move in this direction for a long 
time past. For seaplanes there is no difficulty, since the 
ports where factories are necessarily established provide 
adequate labour, but suitable sites for aeroplane factories 
away from industrial centres are not easy to find. The 
Gnome engine factory may be transferred to the Bourges 
arsenal. 





British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification te 
without drawings. 

Copies of Specifications may be a cong 





at the Patent Office, 





Sale Branch, 25, hancery-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 


complete Specification. 





DYNAMOS AND MOTORS. 


453,067. April 15th, 1935.—Commurators, A. Allison, 25, 
Putney-road, Handsworth, Birmingham. 
The object of this invention is to cool the copper bars of a 
commutator. The bars are cut with grooves A on their faces 
in any of the styles shown in the cross sections. These grooves 








coramunicate with holes B in the end of the shaft and with vents 
C next the armature. Centrifugal action causes a draught 
through the grooves. It is claimed that the grooves do not 
weaken the commutator bars.—September 4th, 1936. 


TELEGRAPHS AND TELEPHONES. 


453,198. March Ist, 1935.—MuLri-conpuctorR TELEPHONE 
Cases, Standard Telephones and Cables, Ltd., E. Baguley, 
and A. L. Long, Connaught House, 63, Aldwych, London, 
W.C.2. 

The object is to reduce the effect of the lead sheath on the 

relative velocity of propagation in the different circuits of a 

telephone cable. The cable comprises two or more layers of 





twisted cores (e.y., pairs, quads, &c.), enclosed in a lead sheath 
characterised in this that the individual cores in the cable 
SS are so stranded together that each and every core follows 
a path with respect to the lead sheath in and out of the cable 
lay-up which in no way distinguishes it from all the other cable 
cores, whereby the influence of the lead sheath upon all the cores 
at carrier frequencies is substantially the same.—September 
lst, 1936. 


MINING MACHINERY. 


453,126. March 2nd, 1935.—Coat WasueErs, H. E. Partridge, 
79, Craiglockhart-road, Edinburgh, and W. Oliver, 70, 
Netherby-road, Edinburgh. 

In this coal washer the raw coal is delivered from a hopper 
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sizes it into four 


B_ which 
grades in the compartments C D E F, in a tank filled with 


A into a revolving screen 





water. Transversely each compartment has three hopper 


bottoms GGG. The water is kept in circulation across the 
com ments by air jets H. The shale and dirt, being heavy, 
fall into the first of the hoppers G, the middlings into the second, 
and the clean coal into the third. The adjustable flaps J permit 
the control of the relative amounts, and the screw conveyors K 
take away the several grades of dirt and coal. Water is intro- 
duced to the sereen by the pipe L, overflows at M, is cleaned by 
settlement, and is returned to the tank by a pump.—September 
2nd, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


453,066. April 8th, 1935.-Mgzans ror ADJusTING THERMO- 
stats, The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2, and O. W. Humphreys, 
Research Laboratories of the G.E.C., Wembley, Middlesex. 

It is sometimes desired to arrange a thermostat to provide a 
high temperature at one time and a lower one at other times. 

Such a case is supplied by a hot water bath. The thermostat 
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elements are shown at A and B, and the switch contacts which 
they control at C. The alternative controls are effected by the 
knob D, which has two projections E and F. The angular disposi- 
tion of these projections can be adjusted to any desired degree 
and they prevent the continued rotation of the knob on account 
of the stop G. The stem of the knob is screwed at H, and, by 
its rotation, presses down on the lever system J to control the 
operation of the switch.—September 4th, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


453,193. December 16th, 1935.—WirE-DRaAWwING MACHINEs, 
W. Nacken, Chemnitzerstrasse 38, Gruna, Saxony, Germany. 

In this wire-drawing machine, which is of the continuous type, 
with horizontal spindles, an effort is made to prevent the draw- 
ing liquid from entering the gear-box. One of the spindles is 
shown in the drawing, with its cone A in the liquid bath. The 
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gear-box is shown at B. Between the two there is a compart- 
ment C, which is open at the bottom to the liquid container. 
The spindle passes through a stuffing-box D, but should any 
liquid escape through the stuffing it will be flung off by centri- 
fugal force from the dise E and will not enter the gear-box.-- 
September 7th, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


453,062. March 26th, 1936.—THE Disposition oF THE ENGINE 
AND TRANSMISSION GEAR, Leyland Motors, Ltd., Ham 
Works, Richmond-road, Kingston-on-Thames, and H. 
Kirkham, Motor Works, Hough-lane, Leyland, Lancs. 

One of the main frames of the chassis is offset, as shown at 
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A. The engine B is set outside this frame to the rear of the 
back wheels, and drives the back axle through the gear-box C, 
cardan shaft D, and differential E. There may be an engine 
on either side of the chassis driving the two wheels individually 
or through differential gearing.—September 4th, 1936. 


MISCELLANEOUS. 


453,188. July 18th, 1935.—Trranium Piements, British Titan 
Products Company, Ltd., Billingham, near Stockton-on- 
Tees. 

It is an object of the present invention to provide a method 
for preparing an improved nucleus liquor for use in the hydro- 
lytic precipitation of hydrated titanium compounds. It com- 
prises a method for preparing a nucleus liquor con- 
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taining titanium for addition to titanium salt solutions in 
order to initiate and /or assist hydrolysis by preparing a titanium- 
sulphuric acid solution which is substantially free from iron, 
neutralising the solution with an alkaline reagent to cause pre- 
cipitation, agitating in order to redissolve the precipitate and 
then heating the solution to develop its nucleating properties. 
The following is a specific example given in this specification :— 
59-500 kilos. of a titanium-iron-sulphate solution containing 
about 6-5 per cent. TiO, and heated to 50 deg. Cent. are added 
to 7-100 litres of boiling water containing 70 kilos. of hydrated 
lime. The solution is then boiled for one hour, when about 
95 per cent. of the TiO, precipitates as meta-titanic acid or basic 
titanic sulphate. The iron and acid are then removed from the 
precipitated TiO, by washing with water; 230 kilos. of 66 deg. 
Baume sulphuric acid at 120 deg. Cent. are added to 275 kilos. 
of this washed meta-titanic acid pulp containing 37-8 per cent. 
TiO,. The material is agitated during the addition and then 
allowed to stand for one hour. The relatively pure solution of 
titanium is cooled, and then diluted slowly with water to about 
13-5 per cent. TiO,; 950 kilos. of 8-34 per cent. sodium 
hydroxide are then added to 440 kilos. of this solution with 
constant agitation. The TiO,, which is partly precipitated as 
ortho-titanic acid, is dissolved by agitating for about an 
hour, and the solution then has a composition of :—TiO,, 
4-20 per cent.; H,SO,, 1-76 per cent.; Na,SO,4, 10-1 per cent. 
This solution is then heated, with agitation, for three hours at 
70 deg. to 75 deg. Cent. To this solution are added 23,000 kilos. 
of titanium-iron-sulphate solution containing about 6-5 per 
cent. TiO,. The mixture is boiled for about three hours, and 
90-97 per cent. of the titanium oxide is precipitated, and is then 
washed and calcined in the usual way.—September 7th, 1936. 


452,663. February 26th, 1935.—MAacHINEs FoR WASHING FisH, 
Fiseado, Ltd., River Plate House, 12 and 13, South-place, 
London, E.C.2. 

This machine is intended for washing herrings and such like 
fish of scales and slime, and is said to be capable of dealing with a 
batch in from one to three minutes. It comprises an open top 
casing with a rotary bottom driven by bevel gearing. The 
bottom has triangular radial ribs A and two plouglis B B are 
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fixed to the sides of the casing. Water jets are arranged as 
shown in the drawing. The fish are tipped in and, tumbling 
over one another, rub off the scales which together with the 
waste water escapes through the narrow clearance between the 
bottom and the casing. When the cleaning is complete the 
door C is opened and the fish are flung out by centrifugal force. 
The process has the advantage that the fish are in the water a 
very short time and so do not deteriorate.—August 26th, 1936. 


452,821. October 22nd, 1935.—Aprparatus FoR THE HypRo- 
GENATION OF CoaL, Compagnie de Bethune, Bully-les- 
Mines (Pas-de-Calais), France. 

The inventors explain that in the process of hydrogenating 
coal and heavy oil there is a tendency for the bubbles of hydrogen 
to coalesce, with the result that the contact surface for reaction 
is reduced, and the reaction delayed. They consequently con- 
struct the reaction vessel as a double-flow tube. The ingredients 
are introduced into the central tube B at A at a speed of some 
10 cm. per second and are abruptly reversed at the bottom, so 
that they are kept in an emulsified state as they rise in the 
annulus. The tube B is jacketed with kieselghur to modify 
the heat transmission and the whole is arranged in a radiant heat 
furnace. It is suggested that the tubes should be 100 mm. in 
diameter by 4m. long and arranged in bundles of sixty. The 
results obtained in a plant treating a certain bituminous coal 
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are given below by way of example. The tubes of the tubular 
bundle were 100 mm. in diameter and 4m. in length. The coal 
suspended, in association with a suitable catalyst, in the residue 
from a previous operation, is introduced at the rate of 400 kilos. 
per hour. The gas, consisting largely of hydrogen, has the 
following composition :—Hydrogen, 75 per cent.; nitrogen, 20 
per cent.; carbon monoxide, 4 per cent.; methane, 1 per cent. 
The supply of gas is 1000 cubic metres per hour and the final 


yield per hour: is 22 kilos. light spirit, 132 kilos. light oils, 
together with 32 “kilos. of ammoniacal liquor containing 60 
grammes of ammonia per litre. Referred to the ton of coal, 
these results furnish :—Light spirit, 50 kilos.; light oils, 
350 kilos.; ammonia, 5 kilos. The residual gases (630 cubic 
metres per hour) contained :—Hydrogen, 33 per cent.; nitrogen, 
31-5 per cent.; carbon dioxide, carbon monoxide and gaseous 
hydrocarbons, 35-5 per cent.—August 31st, 1936. 


453,489. March 9th, 1935.—BacLt Vatve Searines, J. W. 
Onions, and Ruston and Hornsby, Ltd., Sheaf Iron Works, 
Waterside South, Lincoln. 

This invention relates to cup-shaped ball valve seatings, 
more particularly for the liquid fuel feed pumps of oil engines. 
In connection with such seatings as heretofore constructed, 
it is necessary to provide a comparatively large clearance 
between the ball and the interior periphery of the cup for the 
passage of the fuel oil when the valve is lifted from its seat 
During the working of the fuel pump this clearance sets up 
lateral oscillation of the ball valve, especially in pumps used 
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with high-speed engines, so that the valve does not close to 
its seat with precision and, consequently, the efficiency of the 
pump is affected, particularly when supplying relatively small 
quantities of fuel. According to the invention, which obviates 
the foregoing disadvantages, the interior of the cup-shaped 
seating member is provided with means, either integral with 
the seating member or separate from it, and fitting or projecting 
into its interior, for guiding the valve without play laterally 
during its opening and closing movements, but which means 
will permit the passage of the fuel upon the opening of the valve. 
The drawing plainly indicates the idea.—Sepiember 9th, 1936. 








Forthcoming Engagements. 


Q, sats, 





Secretaries of Institutions , &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-Day. 

Inst. oF ELEcTRICAL ENGINEERS: NortH-EAsTtERN 
StupeEnts’ Section.—Armstrong College, Newcastle-on-Tyne. 
‘The Development of Turbo-generators,”” P. Richardson. 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S.W.1. Presidential address, Sir Nigel Gresley. 
6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘‘The Elements of Pumping Machinery,” Mr. B. J. 
Lymer. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Manchester. ‘‘ Gearing Applied to Machine Tools, with special 
reference to Worm Gearing,” H. Walker. 7.15 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Bolbee Hall, Newcastle-on-Tyne. Presidential address, Prof. 
C. J. Hawkes. 6 p.m. 

PuysicaL Soc.—Imperial College of Science and Technology, 
Imperial Institute-road, 8.W.7. ‘‘A Photo-electric Spectro- 
photometer of High Accuracy,” J. S. Pearson and F. W. 
Cuckow; ‘‘ The Resistance of Palladium and Palladium-gold 
Alloys,” J. C. C. Conybeare. 4.45 p.m. 

SaturDay, Oct. 24TH. 

Inst. oF ELECTRICAL ENGINEERS: NortTH-EASTERN 
StupEnts’ SecTion.—Visit to the coal-washing plant at the 
Rising Sun Colliery. 2.30 p.m. 

ELECTRICAL ENGINEERS: NortTH MIDLAND 
SectTion.—Visit to Ferrybridge power station. 


INsT. OF 
STUDENTS’ 
2.45 p.m. 

Monpay, Oct. 267TH. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
‘* Little Considered Phases of Lubrication,” H. Shaw. 7.30 p.m. 

Inst. oF MECHANICAL ENGINEERS : GRADUATES’ SECTION. 
Storey’s-gate, 8S.W.1. ‘‘ Magnetic Ash Separation,” J. Smith. 
6.45 p.m. 

Tuespay, Oct. 27TH. 

Instr. oF AUTOMOBILE ENGINEERS.—James Watt Memorial 
Institute, York House, Great Charles-street, Birmingham. 
Presidential address, Capt. J. 8. Irving. 7.30 p.m. 

Inst. OF ELECTRICAL ENGINEERS: ScorrisH CENTRE.—39, 
Elmbank-crescent, Glasgow, C.2. Chairman’s inaugural 
Address, H. C. Babb. 7.30 p.m. 

WEDNESDAY, OcT. 28TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds. 
Presidential address, Capt. J. S. Irving. 7.15 p.m. 

Inst. oF FuEL.—Geological Soc., Burlington House, Piccadilly, 
W.1. ‘ Broken Coal,” Capt. J. G. Bennett. 6 p.m. 

Inst. oF LocomotTIvE ENGINEERS.—Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. ‘‘ The Taper Boiler,’ J. W. 
Thompson. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
University, Sheffield. ‘‘ Machine Fabrication,’ J. A. Dorrat. 
7 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Bolbec Hall, Newcastle-on-Tyne. ‘‘ Rolling of Ships,” W. 
Muckle. 7.15 p.m. 

Soc. pEs INGENIEURS CIVILS DE FRANCE: BritisH SECTION. 
—Inst. of Civil Engineers, Great George-street, S.W.1. Joint 
meeting. ‘‘A Study of the System of Underground Road 





Crossings of Paris.”” 6 p.m. 


Tuurspay, Oct. 297TH. 

Inst. oF MeErcHANICAL ENGINEERS:  NorrH-WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. “ Plant 
for the Production of Petrol by the Hydrogenation of Bituminous 
Coal,”’ F. E. Smith. 

NortH-East Coast Inst. OF ENGINEERS AND SHIPBUILDERS. 

Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. Addresses by the President and Branch Chair- 
man. 7.30 p,m. 

THURSDAY AND Fripay, Oct. 29TH AND 307TH. 

Tron anv STEEt Inst.—Inst. of Civil Engineers, Great George- 
street, S.W.1. Autumn Meeting, additional sessions. 10 a.m, 
and 2,30 p.m. 

Fripay, Oct, 307TH. 

Farapay Housk Oxip Srupents’ Assoc. 
W.C.2. Annual dinner, 

Inst. oF CHEMICAL ENGINEERS.—Inst. of Civil Engineers, 
Great George-street, S.W.1. ‘‘ Research at the Lowest Tem- 
peratures and its Importance to Industry,’’ Prof. F, A. Linde- 
mann. 6.30 p.m. 

: Inst. or MecHANICAL ENGINEERS: Epvucation GrovuPp.— 
Storey’s-gate, S.W.1. Informal discussion, ‘‘ Some Aspects of 
American Technical Education.” 6 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, London, 
8.W.1. ‘Oil Film Lubricated Bearings and Some Recent 
Developments,”” Mr. W. E. Baker. 7.30 p.m. 

SaturpDay, Oct. 3lsr. 

Inst. or British FouNDRYMEN.— Visit to the works of Inter- 
national Combustion, Ltd., Derby, and a paper, ‘‘ The Grinding 
Wheel in the Foundry,” S. L. Ireland. 

Monpay, Nov. 2np. 

Soc. or CuEmicaL Inpustry.—Burlington House, Piccadilly, 
W.1. ‘‘The Manufacture of Chemical Products Derived from 
the Petroleum Industry,” Dr. A. E. Dunstan. 8 p.m. 

Turespay, Nov. 3rp. 

Inst. oF Crivin ENGINEERS.—Great George-street, S.W.1. 
Presidential address, Sir Alexander Gibb. 6 p.m. 

British Assoc. OF REFRIGERATION.—Inst. of Marine Engi- 
neers, 85, The Minories, E.C.3. A Symposium on “ Corrosion 
in the Refrigerating Industry.” 6.30 p.m. 

Roya Inst.—21l, Albemarle-street, 
Some Recent Advances,”’ Sir James Jeans. 

Tuurspay, Nov. 5rx. 

Inst. or Execrrican ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. ‘“‘ The Effects of Impulse Voltages on 
Transformer Windings,” T. E. Allibone, D. B. McKenzie, and 
F. R. Perry. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: NorTH-WESTERN 
Brancx.—Engineers’ Club, Albert-square, Manchester. ‘* Auto- 
matic Weighing Machines,” F. H. Eastwood. 7.15 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘* Passenger Services Withdrawn since Grouping,” 
G. W. T. Daniel. 

Soc. or ENoIneERS.—Geological Soc., Burlington House, 
Piccadilly, W. ‘The Construction of the Punehu Stream 
Bridge,”’ L. S. Donnelly. 6 p.m. 


Savoy Hotel, 


W.1. ‘* Astronomy : 
5.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE ZENITH CARBURETTER Company, Ltd., Stanmore, 
Middlesex, has entered into an agreement with Solex, Ltd., 
the main object of which is to centralise the respective research 
departments. 

THE INcaNDESCENT Heat Company, Ltd., informs us that 
in order to cope with the large number of orders in hand for 
furnaces for all classes of heat, treatment, it has during the 
past few months carried out considerable extensions to its works 
at Smethwick, Birmingham. In addition, the drawing and 
commercial office accommodation has also been greatly 
increased. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

BririsH TiMKEN, Ltd., has received from the Dunlop Rubber 
Company, Ltd., an order for a supply of roller bearings produced 
from stainless steel for use in the landing wheels of amphibious 
aeroplanes. 

Joun M. HENDERSON AND Co., Ltd., Aberdeen, have recently 
received contracts for a 15-ton electrically driven travelling 
gantry crane, 80/105ft. radius, for Belfast Harbour Com- 
missioners ; a 17-ton aerial cableway, span 442ft., for brag - 
ing heavy lorries, for the Anglo-Iranian Oil Com wy f td., 
London; and a 7-ton steam locomotive crane for the Wemyss 
Coal Company, Ltd., East Wemyss, Fife. 

Tue South African Railways and Harbours Administration 
have ordered from Lobnitz and Co., of Renfrew, three tugs, 
each to be equipped for fire and salvage work. The order for 
the whole of the fire and salvage equipment has been placed 
with Merryweather and Sons, Ltd., of Greenwich. Each tug will 
have a Merryweather steam fire and salvage pump, a delivery 
head for the attachment of six hoses for fire fighting, suction 
and delivery heads for salvage work, and a 4in. monitor. 








LAUNCHES AND TRIAL TRIPS. 


BuLLFincH, motorship ; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of General Steam 
Navigation Company, Ltd.; dimensions, length 170ft., breadth 
21ft., depth Llft.; to carry 600 tons deadweight. Engines, 
six-cylinder, two-stroke oil, 420 B.H.P.; launch, October 12th. 


Cuaron, motorship; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of Alfred Holt and 
Co., Ltd.; dimensions, length 316ft. 3in.. breadth 51ft., depth 
32ft. Engines, six-cylinder, two-stroke, double-acting oil, 
4000 I.H.P.; constructed by Burmeister and Wain; launch, 
October 14th. 








MANGANESE STEEL MEDALIIONS.—We have received from 
Hadfields Ltd., Sheffield, a number of photographs of their stand 
at the Empire Exhibition at Johannesburg. Two notable 
exhibits are two medallions, 20in. in diameter, cast in manganese 
steel. One is of H.M. the King and was made in 1923, when, as 
Prince of Wales, he visited the firm’s works and signed the 
mould from which the cast was made. The other medallion is 





of General the Rt. Hon. J. C. Smuts, P.C. 





